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1. Introduction

The Car-Communication-Application-Promotion group (CCAP) is concerned that Car-WG profiles may
not provide sufficient definition to assure interoperability of Bluetooth devices supporting these profiles.
CCAP believes that this application guide for the Bluetooth Hands-Free applications will improve the
interoperability between handheld devices and the car, and help implementers understand the Hands-
Free profiles for user convenience. This guideline provides:

- Recommended values of parameters

- Recommended sequence charts

- Basic philosophy

- Option usage

- New scenarios notincluded in the HFP

The intent is that this guideline be applied to the application layer above the Hands-Free Profile (HFP).
The CCAP may also provide additional guidelines in the future such as the Phonebook Access Profile
(PBAP), the Message Access Profile (MAP) etc. and future versions of these profiles.

CCAP released the Application Guideline Verl1.0 for the Hands-Free Profile Verl.0 in June 2003. This
guideline is based on the Hands-Free Profile Verl.5. There indicates newly added and changed features
from the Hands-Free Profile Verl.0 and the CCAP Application Guideline Ver1.0.

NOTE: CCAP does not intend to replace or enhance the Hands-Free Profile. CCAP intends this guideline
can complement the Hands-Free Profile.

1.1 Target system

The figure below shows a system diagram that this guideline specifies. The minimum functionality of the
Hands-Free unit (HF) is a speaker, microphone and control switch. The Display and Sound Generator are
optional.

Name: Ichiro Suzuki
Display (opt.) No0.090-1234-5678

Hands-Free unit

Bluetooth
Speaker Sound
(std.) Generator
(opt.)

Microphone
(std.) '7
. Phone
Control Switch [HF] [AG]
(std.)
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1.2 Example of the system

. Microphone
Display

Name: Ichiro
No0.090-1234-

Switch

1.3 Added/Changed features from HFP 1.0 to HFP 1.5°hone [AG]

Feature Procedure Ref. Remarks
Phone Status Information Transfer of Signal Strength Indication 4.5
Transfer of Roaming Status Indication 4.6
Transfer of Battery Level Indication 4.7
Query of Operator Selection 4.8 Newly added
Extended Audio Gateway Error Codes 49
Transfer of Call Held Status 4.10
Three Way Calling Three way calling 4.22 Changed
Enhanced Call Status Query Call List 4.31
Indication of Held Call Status 4.31
Enhanced Call Control Release Specified Call 4.32
Private Consult Mode 4.32
Response and Hold Query response and hold status 4.29
Put an incoming call on hold from HF 4.29
Put an incoming call on hold from AG 4.29 | Newly added
Accept a held incoming call from HE 4.29
Accept a held incoming call from AG 4.29
Reject a held incoming call fromHF 4.29
Reject a held incoming call from AG 4.29
Held incoming call terminated by caller 4.29
Subscriber Number Information Subscriber Number Information 4.30

1.3.1 Phone Status Information
HFP 1.0 supports “service”, “call” and “callsetup” indications. CCAP Application Guideline 1.0 adds
“signal” and “battchg” indications in Appendix A. HFP 1.5 covers these indications and the further status

indications.
1.3.2 Three Way Calling

HFP 1.0 specifies the basic Three Way Calling features. HFP 1.5 adds some parameters of control
commands and result indications for matching the status between the AG and the HF.

10
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1.3.3 Enhanced Call Status

These features inform the HF of each call status in the AG. The HF can detect either the AG has
multiple calls or not, and what kind of calls the AG have and which status each call is through a query
command and unsolicited result codes. These features are effective for matching the status between the
AG and the HF in Three Way Calling.

1.3.4 Enhanced Call Control
These features are extension of Three Way Calling and shall be considered all together.

1.3.5Response and Hold

CCAP Application Guideline 1.0 specifies the same features in Appendix A. HFP 1.5 covers these
features and a query command for the AG status.

The Response and Hold features depend on the cellular network. All operators and phone
manufacturers in Japan implement these features into their networks and products.

The Response and Hold features seem to be similar to the Three Way Calling. However these two
features are absolutely different. The Response and Hold features are applicable only for an incoming
call. The AG with a held incoming call does not accept an additional incoming call and an outgoing call.
The cellular network denies any additional calls if the AG is in the Response and Hold state. On the other
hand the Three Way Calling commands shall be applied when the AG has multiple calls. The Three Way
Calling features shall not affect a held incoming call through the Response and Hold commands.

Therefore the Response and Hold state shall be independent with the held state through the Three
Way Calling features either in the AG or the HF.

1.3.6 Subscriber Number Information
CCAP Application Guideline 1.0 specifies the same feature in AppendixA.

1
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2. State transition assumed with Application Guideline

Following figure represents the state transition diagram that this guideline assumes when the AG
(cellular phone) and the HF (hands-free Unit) operate with each other according to the Hands-Free
Profile.

) 1.1. Registration from the AG
1. Regidration 12. Registration from the AG (Already r egister ed)

2.1. Connection set up from the HF
2. Conrection Setup 22. Connection set up from the AG
23. Connection set up from the AG (Unregigered)
24. Connection set up from the HF (Unregistered)
25. Connection set up from the HF during a call inthe AG
26. Connection set up from the HF during an incoming call in the AG
2.7. Connection set up from the HF during an outgoing call inthe AG
28. Connection set up from the HF during a call waitinginthe AG
29. Connection set up from the HF during a held call by three way callinginthe AG
2.10. Connection st up from theHF during a held call by reponse and hadintheAG

3. Service Level
Connection

41. Transfer of jistration Status of the AG
4 Trander of the AG | o fer of Szgnal Qrength of fhe AG
4.3. Transfer of Roaming Status of the AG
44.Transfer of Battery Level of the AG
45. Query of Operator Selection of the AG
4.6. Transfer of gatus indicator (Initiated by the HF)
47.Enable the indicaors gatus update funcioninthe AG

status

6.1 Anawer anincoming call from the HF (No in-band ringing)

»| 6.Incoming Call 6.2 Answer anincoming call from the HF (In-band ringing)
6.3. Anawer anincoming call from the AG (No in-band ringing) (Private Mode)
A\ 4 6.4. Answer anincoming call from the AG (Noin-band ringing) (Hands ree Mode)
62.5.1 Las number re-dial from the HF 6.5. Anawer anincoming call from the AG (In-band ringing) (PrivateMode)
5. Outgoing Call 62.5.2. Memory diding from the HF 6.6. Answer anincoming call from the AG (In-band ringing) (Handsfree Mode)
6.2.5.3. Aacing a call with the phone number supplied by the HF 6.7. Reject anincoming call fromtheHF (No in-band ringing)
62.5.4. Aacingacall initiated by theAG (PrivateMode) 6.8. Reject anincoming call fromtheHF (In-band ringing)
62.5.5. Aacing acall initiated by theAG (Handsfree Mode) 6.9. Reject anincoming call fromtheAG (No in-band ringing)
6.2.5.6. Outgoing call (Busy) 6.10. Rejectanincoming call from the AG (In-band ringing)
62.5.7. Outgoing call from theAG (Canceling the call) 6.11. Changethein-band ring tone seting
6.2.5.8. Outgoing call f rom theHF (Canceling the call) 6.12. Incoming call (Canceling the call by the remote party)

9.1 Stting the three way calling

| 9. ThreeWay Calling 9.2. Threeway calls— T hird party call placed from the HF
9.3. Threeway calls— T hird party call placed from the AG
9.4. Threeway calling from the HF (SEND 0)

62.7.1 Terminateacall process from the HF 9.5. Threeway calling from the AG (SEND 0)
62.7.2. Terminatea call process from the AG 9.6, Threeway calling from the HF (SEND 1)
62.7.3. Terminatea call process from the cellular network 9.7. Threeway calling from the AG (SEND 1)
62.7.4. Terminatea call process from the cellular network 9.8. Threeway calling from the HF (SEND 1<idx>) - Release Specified Call | ndex
(communication by Private Mode) 9.9. Threeway calling from the AG (SEND 1<idx>) - Release Specified Call I ndex
9.10. Three way calling from the HF (SEND 2)
A 4 9.11. Three way calling from the AG (SEND 2)
8.1. Connection release from the HF 9.12. Three way calling from the HF (SEND 2<idx>) - Private Consultation Mode
8. Comnectionrelease|  82. Connection release from the AG 9.13. Three way calling from the AG (SEND 2<idx>) - Frivate Consultation Mode

9.14. Three way calling from the HF (SEND 3)
9.15. Three way calling from the AG (SEND 3)
9.16. Three way calling from the HF (SEND 4)
9.17. Three way calling from the AG (SEND 4)
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10.1. Audio connection transfer towardsthe HF (Operated by the HF)
10.2. Audio connection transfer towardsthe HF (Operated by the AG)
10.3. Audio connection transfer towardsthe AG (Operated by the HF)
10.4. Audio connection transfer towardsthe AG (Operated by the AG)

13.1 Trangmitting DTMF codes
13. Others 13.2. Calling line identification (CLI) notification
13.3. Turning off the AGSEC and NR

13.4. Audio connection st up from theHF
13.5. Audio connection st up from theAG
13.6. Vaice recognition activation — AGinitiated 11. Remote Audio 11.1 Remote audio volume control
13.7. Voice recognition activation (Deactivated by he AG) VoumeContrd 11.2. Volume level synchronization
13.8. Voice recognition activation (Deactivated by the HF)
13.9. Attaching a phone number to a voice tag

13.10. Extended AG Error Reaults Code

13.11. Outgoing call (no network )

13.12. Subcriber Number Inf ormation

12.1. Query response and hold gatusof theAG

12.2. Putanincoming call on hold from the HF (Noin-band ringing)
12.3. Putanincoming call on hold from the HF (In-band ringing)
12.4. Putanincoming call on hold from the AG (No in-band ringing)
12.5. Putanincoming call on hold from the AG (In-band ringing)
12.6. Accepta held incoming call from the HF (No SCO link)

12.7. Accepta held incoming call from the HF (SCO link)

Abnormal Usage 1. Service level connection loss during an ongoing call 12.8. Accepta held incoming call from the AG (No SCO link)
5 i0s (the reconnection f ails) 12.9. Accepta held incoming call from the AG (SCO link)
2.0utgoing call 12.10. Reject a held incoming call from the HF (No SCOlink)
(Canceling the call processdue to no servicefor AG) 12.11. Reject a heldincoming call from the HF (SCOlink)
3. Terminate acall processdue o no service for AG 12.12. Reject a heldincoming call from the AG (No SCOlink)
4.Incoming call (Canceling the call processdue to no service for AG) 12.13. Reject a held incoming call from the AG (SCOlink)
5. Service level connection loss during audio connection (the reconnection failg 12.14 Terminate aheld incoming call fromtheHF (No SCO link)
6. Service level connection loss during service level connection (the reconnection fail9 12.15. Terminatea held incoming call from the HF (SCO link)
7. Service level connection loss and reconnection succeeded 12.16. Held incoming call ter minated by the caller (No SCO link)
8. Service level connection loss during the procedure (ther econnection fails) 12.17. Held incoming call terminated by the caller (SCO link)

13



©Copyright 2006-2007 Mobile Computing Promotion Consortium (MCPC)

MCPC TR-002 Hands-Free Profile 1.5 Guideline Version 1.50 Draft

3. Usage scenarios

This section presents usage scenarios that illustrate specific behaviors of the AG and HF when

operating in compliance with the HFP.

The objectives in showing these usage scenarios are:

- To clarify the features of the profile so as to improve the HFP for readers understanding

- To prevent readers from misunderstanding the sequence charts and parameters and thus ensure

interoperability

The first table shows the proposed normal usage scenarios and the second table the abnormal
The scenarios that are not defined in HFP 1.5 are colored yellow.

scenarios.

Normal / Additional Usage Scenarios

E : Exist M:
X: Not Exist O: Option
?: Both case are assumed

Mandatory

A Initial S tus
S Scenario Name sf‘p"‘" §upp0rl Scenario Description HFP
Category Lc | sco | cdl in HF in AG Sect.
6.2.1 Registraion™ 62.1.1Regigtration from the AG ? X X M M The AG disove's theH F, and the AG and the HF reg ster the otter side. -
62.1.2 Registration from the AG (Already registered) X X X M M The AGtriestoreg ster the HF, but the AG has already been registered inthe HF. -
[6.22 Connection Setup 62.2.1 Conrection set up fromthe HF X X X M M The HF sets up the connedtion to the regi tered AG. 42
622.2 Conrection set up fromthe AG X X X M M The AG sets up the connection to the regi stered HF. 42
62.2.3 Conrection set up fromthe AG (Unreg stered) X X X M M The AG triesto set up the connection to the HF, but the AG has nd been registered in the HF. 42
62.2.4 Conrection set up fromthe HF (U megistered) X X X M M The HF triesto set up the connection to the AG, but the HF has not been registered in the AG. 42
62.2.5Conrection set up fromthe HF duringacdl in the AG X X E M M The HF triesto set up the connection to the AG which an orgoing cal | exists. 42
62.2.6 Conrection set up fromthe HF during anircoming cdl in
Foe up ingani gedlinf -y X X M M |TheHFtriestose up the nnestion to the AG alerting aninoming cdl. 42
iiiécmmc“a" i piiErliEhlF aurEnay @i || X X M M |TheHFtriestoset up the connection tothe AG processing an outgoing call. 42
622.8 Conrection set up fromthe HF curingacdl watinginthg X X E M M The HF triesto set up the connection to the AG which an orgoing cal | exists and another call is 42
AG incoming. )
R2ZeConsctons=blionthetduinaateeaivibes | P X E M M |TheHFtriestose upthe connection tothe AGwhich ahdd cdl aeaed by threeway cdlingexists. | 42
way cdlinginthe AG
(2280 comeatiol =i fronithekEdt by aheld el by X X E M M |TheHFtriestose upthe cnnection tothe AGwhich ahdd cdl areated by response and hold exisss.| 42
response and holdinthe AG
623 Savicelevd connection setup X X X M M The HF or the AG setsup the Sewvice L evel Qonnection. 42
6.24 624.1Transe of Regi sration Stas of theAG E ? ? M M The AGtrandfers a service indi cator whenever theAG'sreg strati n gauschanges. 44
[T rensfer of the AG status 624.2 Transa of Signal Strength of the AG E 2 2 [e) M The AGtransfers asignd indicator whenever the AG's S gnal strength changes. 45
624.3Trande of Roaning Staius of theAG E ? ? o M The AGtrangers aroam indicaor whenever the AG's roaming staius changes. 46
624.4Trande of Batay Levd of the AG E ? ? e] M The AGtranders abatichg indicator whenever the AG's battey level changes 4.7
624.5Query d Opaalor Sdection of the AG E 2 2 ) M The HF quaries the AG abaut the currently sd ected operator. 28
624.6 Transfa of statusindicator (Initiated by the HF) E 2 ? M M The HF gets the status indicatar of the AG. 421
624.7 Erable the indi cata's status umatefunctioninthe AG E ? ? M M The HF requeststhe AG notify the statusi ndicator. 421
[6.2,5 Outgoing call -
ligoing 625.1Las number redialfrom tle HE E 2 X o M In_‘i‘gmbare dialingisinitiaed by the HF. The AG gtartts an ougoing call, wsing the last did ed 4.20
M h
625.2 Mermory dialing from the HF E 2 X o M mf::;de\amg is iritiated by the HF. The AG statsan outgping cdl, using thephone number stored 419
A B h
625.3Paing aall withthe phone numbe supplied by the HE E 2 X o M adngacall with the pfone number isinitiaed by the HF. The AG starts an autgoing call, wsing the 418
phone number.
625.4Placing acall initicted by the AG (Private Mode) E ? X o M |TheAGinitiates an autgoing call. s
625.5Paing acall initiged by he AG (Handsfree Made) E ? X o o The AGinitiates an autgoing call and the call i stransferred to the HF. -
625.6Outging cdl (Busy) E ? X o M An autgoing call isinitiaed by the HF but the newoik is inthe siate o busy. -
625.7O0uting cdl fran the AG (Cancdirg thecdl) E ? X o M An autgoing call isinitiaed by the AG but the autgoing call iscance led. -
625.80uteing cdl fran the HF (Carceling the cdl) E ? X [e] M An autgoing call isinitiaed by the HF but the outgoing call is cancell ed. -
[6.2.6 Incoming call i in-|
9 Ssjﬂ;ﬁ"%e' anircoming cdl from the HF(No in-band E 2 X M M |TheHFanswes a incomingcl withnoin-band iinging. 4132
62.6.2 Answer anircoming cdl from the HF (In-band ringing) E 2 X M O |TheHFanswas an incoming cdl within-band ringing. 413.1
626.3 Answer anircoming cdl fom the AG (Noin-band
iinging) (Piivate Mode E 2 X M M The AGarswars an incoming call with noin-band ringing. 413.3
626.4 Answer anircoming cdl flom the AG (Noin-band N N N N
finging) (Handsfree Mode) E ? X M 0  [TheAGarswas a incoming call with noin-bandringing and the call is ransferred o the HF. 4133
626.5Answer anircoming cdl fom the AG (In-band ring ng)
Private Mode E 2 X M O  |TheAGarswe's an incoming call within-tand ring ng. 413.3
626.6 Answer anircoming cdl flom the AG (Inband ring ng) N P N N
H andsiree Mode) E ? X M O  |TheAGamswes an incoming all within-tand ringng and the call i strarsfared to the HF. 413.3
626.7Rgect anincoming cdl fran the HF (No in-band ringing | E 2 X M O |TheHFrejedsanincoming call with noinbandringng 414.1
626.8Rgect aninmming cdl fran the HF (In-band ringing) E 2 X M 0 |TheHFrejedsanincoming call with in-band ringing 4141
626.9Rgect aninomingcdl fran the AG (Noin-band iinging)|  E 2 X M 0 |TheAGrgectsanincoming call with noin-band ringing 414.2
626.10Rg ect anircoming cdl flom the AG (Inband ring ng) E 2 X M 0 |TheAGrgectsanincoming call with in-bard ringing 414.2
626.11 Change thein-band ring tonesetting E ? X M o The AGinformsthe HF whether the AG sendsi n-band ring tane or not 413.4
626.12 Incoming cdl| (Canceing the cal by the remote party) E ? X M M |An incoming call comesthe HF,but the incoming call is cancell ed by the remote party. 413
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Scenario . Initial S @tus Support | Support . L HFP
Category Scenario Name scl sco T oo i HE in AG Scenario Description G
.27 Taminate acall process 62.7.1 Terminae acall rocess from the HF E ? E M M A aall process istaminated from the HF. 415.1
62.7.2 Terminae acall pocess from the AG E ? E M M A call process i staminated from the AG. 415.2
627.3Terminaeacall pocess from the cd lul a network E E M M 415.2
T = m o e can = all process i from the cd lula retwak.
7.4 Terminate acall rocess from the cd lul a networl
(communicati by Private M ale) E X E M M 4Ez
6.28 Connection release 628.1 Conrection rd ease from the HF E ? ? M M The Savice Levd Connectionisreleased by the HF. 43
628.2 Conrectionrd ease from the AG E ? ? M M The Savice Level Connectionisreleased by the AG. 43
6.29 Three way calling 629.1 Settirg the three way callirg E 2 2 [3) O  |Theewa clling is set from the HF. 4.2
629.2 Three way calls— Third paty cdl placed fromthe HF E E E o o 4.2
The current cdl is put on hold and the HF is cannedted 1o the directed terminal.
629.3 Three way calls— Third paty cal placed fromthe AG E E E o o s
629.4 Three way calling from the HF (SEN D 0) E E E o o Theteid call is rd . 4.2
629.5 Three way calling from the AG (SEND 0) E E E o o -
S20°6iThiee wayicaling fromilie HIE(SENIDI) £ £ E o O Irheaivealis mleasad andthe oher call is acceptet. 42
629.7 Three way calling from the AG (SEND 1) E E E [e] [e] -
629.8 Three way calling from the HF (SEN D 1<idx>) - Release
Specified Cal Index E E E o o The HF releasesa specific call inthe AG and the AG reportsthe change in call satus. 432.1
6.2.9.9 Three way calling from the AG (SEND 1<idx>) - Release
Specified Cal Index E E E o o The AGrd easesa specific call inthe AG and reportsthe changein call saus =
629.10 Th dling fi the HF (SEND 2) E E E o o 4.2
ooy CdlingfromBie HE( ) Theativecall is placed onhold and the other cdl isaccepted.
629.11 Three way caling from the AG (SEND 2) E E E [5) [5) =
629.12 Three way cal ling from the HF (SEN D 2<idx>) - Private ° o |TheHFplacesdl paties of amulipaty cdl on hold with the exception of the spedfied cdl and the 322
Consulation M ade E E E AG reports thecharge in status of the held paties 4
62.913 T hree way callirg fram the AG (SEND 2<idx>) - 0 o |TheAGpicedl paties d amuitipaty cdl a1 holdwith the excepiionof the specified cdl ad
Private Consitaiion Mode E E = repats the change n statusof the he d pariies -
629.14 Th dling fi the HF (SEN D 3] E E E e] e] 4.2
reewaycilling fromite HE(( ) Theteld call is addedthe conversation
629,15 Three way caling from the AG (SEND 3) E E E ) ) -
629.16 Three way cdling from the HF (SEN D 4) E E E o] o] = Al dan the stbsariber s di df the both call 4.2
e
629,17 Three way cdling from he AG (SEND 4) E E E 9] 9] woedlls a e sthsatbais diconneciedirom febol s .
6.2.10 62.10.1 Audio connection transfer towards the HF (Operated by N —
laudio comedian ranse he HP) E ? E M M The audio connectioni's ransfered fran the AGto the HF, operated by the HF. 4.6
:21?3')2“"“’ @nnection transfer towads the HF (Oparatedby | - ¢ 2 E M M [Theaudioconnestionis ransterred fram the AGto the HF, operated by the AG. 41
iz'iﬁ:‘)““d“’ @nnection transfer towads he AG Operatedby | ¢ E E M M [Theaidioconnestionis ransterred fram the HFtothe AG, operated by the HF. am
6210.4 Audio connection transfer towards e AG Operdtedby |- E E M M [Theaidioconnectionis ransterred fram the HFtothe AG, operated by the AG. 4
|the AG
6.2.11 62.11.1 Remote aud o volune contrd E ? ? o M The HFsvolune s cortrolled by the AG. 428.1
[Remote audi o volume control 62.11.2 Volume level synchroni zati on E ? ? o M The HFinfamsthe AG of the volume | evel. 428.2
I6.2.12 Response and Hold 62.12.1Quey response and hd d status of theA G E ? ? o o The HF queries the AG abaut the aurrent Response and Hold state of the AG. 429.1
62.12.2Put anincoming cdl onhold from the HF (No i n-band E ” X o o An incoming call is put an hold viathe HF operationwith noin-band ringing ard the AG sends the 429.2
linging) resporse o the HF.
62.12.3Putanincoming cdl onhold from the HF (In-band E ” X o o An incoming call is put an hold viathe HF operationwith in-bard ringing and the AG sends the 429.2
linging) resporse o the HF.
62.12.4Putanincomingcdl onhold from the AG (Noin-band E ” X o o An incoming call is put an hold viathe AG operaionwith ro in-bard ringing and the AG sends the 429.3
linging) resporse o the HF.
62.12.5Put anincoming cdl onhold from the AG (Inband E ” X o o An incoming call is put an hold viathe AG operaionwith in-band ringing and the AG sends the 429.3
1inging) resporse o the HF.
62.12.6 Accept ateld incoming cl from the HF (No SCD link) E ” £ o o A hddincoming cdl is accepted viathe HF opeation withno SCO link and the AG serds the 420.4
resporse o the HF.
62.12.7 Accegt ateld incoming cdl from the HE (SCO fink) E 2 £ o o :Z:‘::,.:Emmngca‘ is accepted viathe HF operationwith SCOlink and the AG sends the resporse 420.4
62.12.8 Accept ateld incoming cdl from the AG (No SCO fink) E 2 £ o o A hddincomingcdl is accepted viathe AG operationwith no SCOlink and the AG sends the 4205
resporse to the HF.
6212.9 Accept ateld incoming cdl from the AG (SCOink E 2 £ o o ﬁ):\ﬁed’—:gmmngca\ is accepted viathe AG opeationwith SCOlink and the AG sends the respmse 4205
N N N A hddincomingcdl is rg eded viathe HF operation with no SCO link ard the AG sands the
62.12.10 Rgect ahddincoming cdl fromthe HF (N 0 SCOllirk) E ? E o o resporse o the HF. 429.6
6212.11 Rgect ahddinmming cdl fromthe HE SCD link) E 2 £ ° ° ﬁ]g:glnmmngcahsrqeam viathe HF operationwith SCOlirk and the AG sinds the resporse 1| 420.6
N N A hddinomingcdl is r§eded Viathe AGoperaiionwith no SCOlirk and the AG sends the
62.12.12 Rgect ahd dincoming cdl fromthe AG (No SCOlink) E ? E o o resporse o the HF. 429.7
6212.13 R ect ahddinmming cdl fromthe AG (SCO link) E 2 £ o o ﬁ]::gmmmngcahsrqeam viathe AG operationwith SCOlink and the AG sends the respmsetof 420.7
ﬁfsz'”Te'"'"aeahsd‘"u’"'"gca'"“"meHF(N" sco ¢ 2 E o 0 | hddincomingcdl is teminated viathe HF qeratin withno SCOlink 429.6
6212.15 Terminaeahddincoming cdl fran the HF(SCO link)| E ? E o o A hddincoming cdl is taminated viathe HF geratim with SCO link. 429.6
62.12.16 Hd dincoming call teminated by the calle” (No SCO E ” £ o o A hddincoming cdl is teminated by the remote paty with no SCOlink and the AG sends the 4208
link) ! resporse o the HF.
6212.17 Hadinaomingcall taminaed by the il (SOl | & ) c 5 5 ﬁ):w:ed'-l‘r;mm ngcdl is taminated by the remote paty with SCOlink adthe AG sands e response [, "
Initial S @tus
S Scenario Name SR BT Scenario Description P
Category sLc | sco | cdl in HF in AG Sect.
[6.2.13 Others
62.13.1 Transmitting DTMF coces E E E e} M During anonging cdl, the HFtransmits DTMF cadesto the cell ular network viathe AG. 4.27
62.13.2 Cdlingline identifi cation (CLI) rotification E ? ? [e] M The HFenzbl es the AG to rotify the cdling line i dentification. 4.23
62.13.3 Turning off the AG's EC and NR E ? ? [e] [e] The HF turrs off the AG'SEC and NR. 4.24
62.13.4 Audio connection set up from the HF E X X M M The audio connectionis s up fram the HF. (Not depending onacadl) 4.11
62.13.5Audio connection set up from the AG E X X M M The audio connectionis st 1p fran the AG. (Na dependingonacdl) 4.11
62.13.6 Voice recogrition acti vation — AGinitiaed E ? X ] ] The AGadivates the voice recagnition funciioninthe AG. 425.2
62.13.7 Voice recogrition activation (Deactivated by the AG) E ? X o o The HF adivates the voice recognition functioninthe AG,and itsfundionisdeativaed by he AG. | 425.3
62.13.8 Voice recogrition activation (Deactivated by the HF) E ? X o o The HF adivates the voice recognition functoninthe AG,anditsfundionisdeactvaed by he HF. | 4.25.3
62.13.9 Attachi ng a phonenumber to avoi e tag E 2 X o 0 |TheHFreqiestsaphone numbe fram the AG and attaches thephone number to avd ce tag. 4.26
62.13.10 Extended AGErra Results Code E ? ? o M The HF adtivates/ deactivates the Extenced AG Error result code rotifi cation. 49
62.13.11 Outgoing call (1o netwak ) E ? X o M A sample of Extended AG Error result code ndificati . -
62.13.12 Subsciiber Number Information E ? ? ] M The HF queri es the AG abaut the subsciiber number information. 4.30
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Abnormal Usage Scenarios

i Initial S @tus
Sl Scenario Name S{Jppu’t §uppcrt Scenario Description i
Category SLC SCO cadl in HF in AG Sect.
6.3 Abnormal 63.1 Savice Levd Connection lossduringan ongpingcal . . . . -
et e E E E o O |serviceLewl Canedia loss during anongoing cal exists and reconnedtion fails:
szioudiglailcact holee Rl Este e e e ? X o 0  |An ogoingall is cancelled duetono sarvice for the AG.
for he AG)
633 Temirateacall process dueto no savice forthe AG E E E o o A call process i staminated due to no senvice for the AG.
(B Cre et (e T TG R E RS E ? X [e] [e] An incoming call is cancelled duetono saviceforthe AG.
for the AG)
(65 e e G G E E X [e] [e] Service Lewvel Cannedtian loss during audi o connection exists and recannedti on fals.
(reconnection fails)
(B8 S Ce e = Mg Eaee E X X [e] [e] Service Lewvel Cannedtian loss during Service Levd Connecti on exi tsand reconnection fail s
‘Gonnedion feconnection fails)
63.7 Savice Levd Connectionlossand reconnection succeeded E X X [e] [e] Service Lewvel Cannedtian loss during Sevice Leve Connecti on exi stsand reconnecti on succeads.
(HEL3) =l mnl;;v; CoE el e i 2 e 1 E ? ? [e] [e] Service Level Cannedti an loss during the procedure ocaurs and reconnection fails.

Note: Usage Scenarios colored yellow are not defined in the HFP.

' Registration from the HF is not depicted because inquiry from the HF is not defined
in the HFP.
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4. Basic philosophy

This section states Bluetooth connection philosophy that provides a basis for the sequence charts
presented in section 6.

The objectives of this section are to:
- Help readers understand the sequence charts
- Provide guidance for sequences that are not contained in the HFP Verl.5.

The tables in this section, have a column headed “HFP” in which the corresponding section in the
Hands-Free Profile document is indicated. A dash (“-") in the “HFP” column means that there is no
corresponding description in the HFP.
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4.1 Recommendations for GAP

Recommendations for GAP

ltem HFP Recommendation Reason
Inqu'iry S(?an - The AG/HF executes inquiry scan in the From a security point of
(registration registration mode. It is recommended the view, it is not desirable that
mode) HF would execute inquiry scan only inthe | other devices can easily
registration mode, which is usually entered | obtain information to be
by explicit user input. identified.
No ACL status - When there is not an ACL, it is Both the AG and the HF
(normal recommended that both the AG and the may establish an ACL if
mode) HF execute page scan. necessary.
ACL status - When an ACL exists, it is recommended It is desirable that the HF
(normal that the AG take a low power consumption | support all of park mode,
mode) mode (i.e. park mode, sniff mode, or hold sniff mode or hold mode so
mode). The details are described in that the AG use power
“Recommendations for No-audio conserving mode(s)
connection status”. preserving its battery life.
(Note)

Both the HF and the AG can be enabled to use a registration mode, in addition to supporting normal
mode. Inquiry scan by the HF can be performed in the registration mode only.

(Example)

After being powered on, a HF device should periodically alternately perform paging and page scan so
that the HF can establish an ACL with the AG. In this case, the AG is preferable to be operated in page
scan mode.

ff an ACL exists but the HF has not taken any action for certain duration, the AG may release the
established ACL to enter power conserving mode(s). In this case, it is not recommended that the HF
execute further paging to the AG

4.2 Recommendation for SDP

Recommendation for SDP

ltem HFP Recommendation Reason
SDP - It is recommended that both the AG and Service Record on the AG
the HF get the Service Record on the and the HF may be

other device, every time when each device | changed.
tries to establish an ACL.
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4.3 Recommendations for “No-audio” connection status

Recommendations for “No-audio” connection status (1/2)

ltem

HFP

Recommendation

Reason

Normal Status

When any audio connection does not
exst, itis recommended that the AG and
the HF have an RFCOMM connection set
up and the AG be in power conserving
mode.

In order for the HF to
receive an incoming call, it
is desirable that the
RFCOMM connection be
kept.

Power conserving mode(s)
is desirable to reduce
power consumption for the
AG

Master-slave

The Bluetooth role (master or slave) is

In order to ensure the

role switch implementation dependent. It is behavior when the remote
recommended that the AG/HF issue arole | device requests to be
switch command to/from master or slave master in multi-connection.
and the receiver of the command accept Some devices tend to be
the request. Even if the receiver cannot master.
accept the request, the SLC should not be
disconnected.
Park mode - It is recommended that the AG initiate the | To reduce power
transition to park mode. consumption for the AG
Sniff mode - It is recommended that both the AG and To ensure power
the HF support sniff mode. consumption reduction.
It is recommended that the AG initiate the
transition to sniff mode.
Hold mode - It is recommended that the AG initiate hold
mode.
(Note)

Itis recommended that the HF support all power consumption modes, the park mode, sniff mode and hold

mode, and also the AG be enable to support one of those three modes at least.
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Recommendations for “No-audio” connection status (2/2)

ltem

HFP

Recommendation

Reason

ACL
reconnection
for an
undesired
release in
park mode or
sniff mode

Case of “no
support of
power
conserving
mode”

If an AG/HF operating power conserving
mode has an ACL, including RFCOMM
connection and link loss causes the ACL to
be dropped, it is recommended that the HF
initiate re-establishing the ACL.

Detecting of the link loss and release of
the ACL is implementation dependent. An
example would be the monitoring of HCI
Disconnection Complete event
parameters, namely 0x08 (Connection
timeout).

When link loss causes the release of the
established ACL, it is recommended that
the AG execute page scan and the HF
execute both page scan and paging
alternatively.

If the ACL is established again, itis
recommended that the HF unit do not
believe previous AG status is valid.

It is recommended that the HF initiate the
Service Level Connection establishment
procedure (AT+CIND=? etc.).

If either the AG or the HF does not support
any power conserving modes, the AG may
release the established ACL to reduce
power consumption. If the HF has already
established an ACL but there have not
been any calls or data traffic for certain
duration, the AG may release the ACL. In
this case, it is recommended the HF
execute page scan after detecting the ACL
release and the AG should execute page
scan. Furthermore, it is recommended that
the HF do not execute paging after
detecting the ACL release by the AG
unless a call from the HF is initiated.

To ensure reconnection
after the undesired ACL
release in either park mode
or sniff mode

To cope with the case that
both the AG and the HF do
not support any power
conserving mode(s).
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4.4 Recommendation for Service Level Connection

Recommendation for Service Level Connection

ltem HFP Recommendation Reason
Service Level 4.2.3 When link loss happens to release the To ensure reconnection
reconnection established Service Level Connection following undesired Service
for an without a request from the AG or the HF, Level Connection release
undesired the HF reinitiates the Service Level
release Connedction.

[Defined in HFP 4.2.3]

If the Service Level Connection is
established again, the HF unit shall not
believe that the Service Level Connection
state from the previous connection is valid.
[Defined in HFP 4.2.3]

It is recommended that the HF initiate the
Service Level Connection establishment
procedure (AT+CIND=? etc.) [Undefined in
HFP]

It is implementation dependent that the
method for detecting the Service Level
Connection release led by link loss. An
example method is through monitoring the
status in one of HCI Disconnection
Complete event parameters, namely 0x08
(Connection timeout). [Undefined in HFP]
When link loss happens to release the
Service Level Connection, it is
recommended that the AG execute page
scan and the HF execute both page scan
and paging, respectively.

[Undefined in HFP]
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4.5 Recommendations for normal/ additional sequence

Recommendations for normal / additional sequence (1/2)

ltem

HFEP

Recommendation

Reason

Timing of audio
connection set up
in outgoing call

When the AG sets up an outgoing call
based on a request from the HF and there
is not an audio connection, it is
recommended that the AG establish an
audio connection before setting up the
outgoing call to the cellular network.

The HF can confirm
outgoing call status by
detecting tones (ring back
tone, busy tone, and so
forth).

Timing of audio
connection
release in
terminating a call
and rejecting an
incoming call with
in-band ringing

When the user initiates the termination of
a call or rejects an incoming call with in-
band ringing at both the AG and the HF, it
is recommended that the AG release the
established audio connection before either
terminating an ongoing call or rejecting an
incoming call.

To avoid any
uncomfortable noise in the
HF.

AG timing of audio
connection set up
in incoming call
(no in-band
ringing, audio
absent)

When there is an incoming call with no in-
band ringing and there is not an audio
connection and the HF requests that the
call be answered, it is recommended that
the AG establish an audio connection
before answering the incoming call to the
cellular network.

To avoid missing the
beginning of the call.

HF timing of audio
switching in
incoming call

(no in-band
ringing, audio
present)

When there is an incoming call with no in-
band ringing and there is an audio
connection, the HF outputs the local ring
tone.

To answer the incoming call from the HF, it
is recommended that the HF switch its
internal audio path from the sound
generator to the Bluetooth audio when the
HF receives +CIEV (call=1) from the AG.

HF timing of audio
switching in
incoming call

(no in-band
ringing, audio
absent)

When there is an incoming call with no in-
band ringing and there is not an audio
connection, either the HF or the AG
outputs the local ring tone.

To answer the incoming call from the HF, it
is recommended that the HF switch its
internal audio path from the sound
generator to the Bluetooth audio when the
audio connection is established.

To define the timing to
switch the audio path in the
HF.
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Recommendations for normal / additional sequence (2/2)

ltem HFP Recommendation Reason

Stopping the local - When either the AG or the HF terminates | To define the timing to stop
ring tone when an incoming call with no in-band ringing via | the local ring tone in the
canceling canceling /rejecting the incoming call, the | HF
/rejecting an local ring tone should be stopped.
incoming call (no It is recommended that the local ring tone
in-band ringing). be stopped when the HF receives +CIEV

(callsetup=0).
Stopping the local - When the AG answers an incoming call
ring tone when with no in-band ringing, the local ring tone
answering an should be stopped. It is recommended that
incoming call from the local ring tone be stopped when the
the AG HF receives +CIEV (callsetup=0).
Behavior of the - When the HF does not support 3-way To avoid state mismatch
AG when the HF calling, it is recommended that the AG between the HF and the
not supporting 3- control the HF with regular commands AG
way calling which could be understood by the HF
Handling of the - When the AG answers an incoming call or | To define howto handle
audio connection a held incoming call, itis recommended the audio connection when
when answering a that the audio connection be terminated. either the AG or the HE
call from the AG When the HF answers an incoming call or | answers a call.
or the HF a held incoming call, it is recommended

that the audio connection be established.
Handling of the 4.29.3 | When the AG puts an incoming call on To define howto handle

audio connection
when an incoming
call is put on hold
from the AG or the
HF

hold, itis recommended that the audio
connection state be not changed.
When the HF puts an incoming call on
hold, itis recommended that the audio
connection be established.

the audio connection when
either the AG or the HF
puts an incoming call on
hold.

Handling of the
audio connection
when a callis not
active

When a call is not active, it is
recommended that the audio connection
be terminated except the case of voice
recognition activation, AT+BVRA=1 or
+BVRA:1.

To define howto handle
the audio connection when
a call is not active.
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4.6 Recommendations for abnormal sequences

Recommendations for abnormal sequences

ltem HFP Recommendation Reason

Service Level Connection | 4.2.3 | When the Service Level Connection -
link loss during a call link loss occurs during a call, it is
recommended that the HF try to
establish the new Service Level
Connection [Defined in HFP 4.2.3].

(see Note below)

Service Level Connection - When the Service Level Connection To re-establish of the

link loss during an audio link loss occurs during an audio audio connection

connection connection and no call exists, it is following the Service
recommended that the HF try to Level Connection link
establish the new Service Level loss

Connection and the AG wait for the
service level reconnection to complete
for the defined time (Twaitslc).

Service Level Connection - If the Service Level Connection link To re-establish the

link loss during Service loss occurs while no call is active, it is | Service Level

Level Connection recommended that the HF initiate the | Connection in the
establishment of the new Service case of link loss

Level Connection.

If the Service Level Connection is
established again, the HF unit shall
not believe that the Service Level
Connection state from previous
connection is valid.

It is recommended that the HF initiate
the Service Level Connection
establishment procedure (AT+CIND=?
etc.).

(Note)
When Service Level Connection link loss is detected, the AG may take one of the actions below:
- Terminate the ongoing call immediately.
- Keep the ongoing call active for certain duration. (It is implementation dependant.)
(For example, some users may set specific time parameters on the AG, which define the
duration until the ongoing call is terminated.)
- Maintain the ongoing call.

When the new Service Level Connection is established and there is an ongoing cal, the AG is
responsible for choosing whether the call is transferred from the AG to the HF or not. This is left as an
implementation choice for the AG design. (It should be noted that the existing ongoing call is not always
the same as the call before link loss). Following implementations are examples.
(1) The ongoing call may be transferred to the HF by user judgment and operation.
(2) If the existing ongoing call is same as the one before link loss by AG judgment, the audio connection
may be transferred to the HF autonomously.
- User may choose whether the audio connection is transferred to the HF autonomously or not.
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4.7 Recommendations for Response and Hold

Recommendations for Response and Hold

ltem HFP Recommendation Reason
Holding tone 4.29.2 | If the SDP record of the AG or +BSIR result | If the AG cannot transmit its
code shows that in-band ring tone generating tone over audio
capability is off, itis recommended the HF | connection, the HF
generate holding tone. generates holding tone.
Holding tone 4.29.2 | When there is an incoming call with no in- | To define the timing to
switch timing (no band ring and the HF puts an incoming call | switch audio path in the HF.
in-band ringing) on hold, the HF switches generating tone
from ring tone to holding tone.
It is recommended the HF switch tone
when a proper result code is transmitted to
the HF.
HF timing of audio | 4.29.4 | When there is audio connection and a HF | To define the timing to
switching in held call with no in-band ringing, the HF switch audio path in the HF.
accepting a held outputs local holding tone.
call (no in-band About accepting the held call from the HF,
ringing, audio it is recommended the HF switch the audio
present) path from local holding tone to audio on
audio connection when a proper result
code is transmitted to the HF.
HF timing of audio | 4-29.4 | When there is no audio connection and an | To define the timing to
switching in incoming call with no in-band ringing, the switch audio path in the HF.
incoming call (no HF outputs local holding tone.
in-band ringing, About accepting the held call from the HF,
audio absent) it is recommended the HF switch the audio
path from local holding tone to audio on
audio connection when audio connection
is setup.
HF timing of audio | 4.29.6 | When there is audio connection and a HF | To define the timing to
switching in held call with no in-band ringing, the HF switch audio path in the HF.
rejecting or outputs local holding tone.
terminating a held About rejecting the held call from the HF or
call (no in-band terminating the held call from the caller, it
ringing, audio is recommended the HF switch audio path
present) from local holding tone to audio on audio
connection when a proper result code is
transmitted to the HF.
4.29.6 | When there is no audio connection and a | To define the timing to

HF timing to stop
local holding tone
(no in-band
ringing, audio
absent)

HF held call with no in-band ringing, the
HF outputs local holding tone.

About rejecting the held call from the HF or
terminating the held call from the caller, it
is recommended the HF stop local holding
tone when a proper result code is
transmitted from to the HF.

switch audio path in the HF.
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5. Parameters

This section describes the CCAP recommendations for parameters and ranges.
The objective is to realize better connectivity between the AG and the HF.
The parameters indicated in this section are shown according to the scenario categories.

10
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5.1 Registration

HF registration parameters

ltem Parameter Value, range Reason Spec
Inquiry scan Inquiry_scan_interval Less than or equal | For fast connectivity HCI
to 1.28 sec 73.21
Inquiry_scan_window More than or equal
to 11.25 msec
Interlaced Inquiry_scan_interval Less than or equal
Inquiry scan to 2.56 sec
Inquiry_scan_window More than or equal
to 11.25 msec
Page scan Page_scan_interval Less than or equal HCI
to 1.28 sec 7.3.19
Page scan_window More than or equal
to 11.25 msec
Interlaced Inquiry_scan_interval Less than or equal
Page scan to 1.28 sec
Inquiry_scan_window More than or equal
to 11.25 msec
Device name | Name_length Less than or equal | The AG can show the GAP
to 20 characters device name of the HF. 3.2.2
Device name US-ASCII printable
code + blank
Link policy Master slave switch Support The AG can freely HCI
setting become a master or a 7.2.9
slave and realize low
power consumption.
SCO packets HV1/HV2/HV3 ! HV1is selected for
eSCO packets EV3/2-EV3 better audio quality.
Link o Link_supervision_timeout Less than or equal | To detect a link loss in HCI
supervision to 5.12 sec the defined time. 7.3.43
timeout
Security Security mode Security mode 2/3 To ensure security GAP
(It is recommended 5.2
that the HF accept
any security mode
1,2,3 the AG uses)
Passcode length Greater than or To ensure minimum GAP
equalto 4 security 3.2.3
Passcode character code 0x30-0x39 The user can easily

enter the Passcode.

"t is also recommended to support HV2 and HV3 considering multiple profiles. If the HF requires HV1 but

the AG replies HV3, it is recommended the HF and the AG adopt HV3.

1
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AG registration parameters

ltem Parameter Value, range Reason Spec
Page scan Page_scan_Interval - - HCI
Page_scan_Window - 7.3.19
Interlaced Inquiry_scan_interval -
Page scan Inquiry_scan_window -
Device name | Name_length Less than or equal | The HF can show its GAP
to 12 device name. 3.2.2
Device name US-ASCII printable
code + blank
Link policy Master slave switch Support The AG can freely HCI
setting become a master or a 7.2.9
slave and realize low
power consumption.
SCO packets HV1/HV2/Hv3 ™ HV1 is selected for
eSCO packets EV3/2-EV3 better audio quality.
Link supervision | | ink_supervision_timeout Less than or equal | To detecta link loss in a HCI
timeout t0 5.12 sec defined time. 7.3.43
Security Security mode Security mode 2/3 To ensure security GAP
(It is recommended 5.2
that the AG accept
any security mode
1,2,3 the HF uses)
Passcode AG shall acceptthe | The HF may have only GAP
fixed Passcode the | fixed Passcode. 3.2.3

HF is adopting

Passcode length

Basically, the fixed
Passcode of the HF
is used.

If Passcode of the
AG is used, its
length is greater
than or equal to 4.

User can easily enter the
Passcode

Passcode character code

Basically, the fixed
Passcode of the HF
is used.

If Passcode of the
AG is used, the
character codes for
the Passcode is
from 0x30 to 0x39.

To ensure the user
entering the Passcode

"t is also recommended to support HV2 and HV3 considering multiple profiles. If the AG requires HV1 but

the HF replies HV3, it is recommended the HF and the AG adopt HV3.

12
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5.2 Connection set up

AG, HF park, sniff, hold parameters

ltem Parameter Value, range Reason Spec
Park mode Beacon_max_interval Less than or equal | For fast connectivity HCI
to 1.28 sec 7.2.4

Sniff mode Sniff_max_interval Less than or equal | For fast connectivity HCI
to 1.28 sec 7.2.2

Hold mode Hold_mode_max_interval Less than or equal | For fast connectivity HCI
to 1.28 sec 7.2.1

5.3 Outgoing call

Busy timeout time

ltem Parameter Value, range Reason Sec

Busy timeout | Thusy 5sec To stop sending busy| HFP

time tone from the AG in the| 4.18
defined time

5.4 Incoming call

ltem Parameter Value, range Reason Spec

Nothing

5.5 Terminate a call process

ltem Parameter Value, range Reason Spec

Nothing

5.6 Connection release

ltem Parameter Value, range Reason Spec

Nothing

5.7 Three way calling

ltem Parameter Value, range Reason Spec

Nothing

14



©Copyright 2006-2007 Mobile Computing Promotion Consortium (MCPC)
MCPC TR-002 Hands-Free Profile 1.5 Guideline Version 1.50 Draft

5.8 Audio connection transfer

ltem Parameter Value, range Reason Spec

Nothing

5.9 Remote audio volume control

ltem Parameter Value, range Reason Spec
Nothing
5.10 Others

Item Parameter Value, range Reason Spec
Nothing

5.11 Abnormal sequences

Waiting time in loss during Service Level Connection

ltem Parameter Value, range Reason Sec
Waiting time in | Twaitslc 60 sec To reinitiate Service -
loss during Level Connection in the
Service Level defined time.
Connection

5.12 Callsetup

ltem Parameter Value, range Reason Sec
+CIND callsetup indicator Itis desirable that For backward HFP
the HF supports compatibility with 4332

both “callsetup” and | previous versions of the
“call_setup” as the profile

callsetup status
indicator.

Itis also
recommended the
HF work correctly
even if the AG
supports neither
“callsetup” nor
“call_setup”.

15
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5.13 Signal strength and Battery level

ltem Parameter Value, range Reason Spec
+CIND | Indicator It is desirable that “signal” and To indicate the signal HFP
, “battchg” are supported by the AG in | strength and the 4.5
<ind> " « L a1
addition to “service”, “call” and battery level on the HF 4.7
‘callsetup” screen.

+CIEV | current status of 05"
the indicator

<value>

For the AG or the HF that handles the signal strength and/or the battery level internally with value of
0-3, it isrecommended that the internal value and the +CIEV parameter be converted as follows:

AG internal value 0 1 2 3
+CIEV parameter 0 1 2 3 4 5
HF internal value 0 1 1 2 2 3

For example, if the signal strength is handled internally with value 0-3 in the AG and its current
strength is 2, the parameter of +CIEV result code should be 3.

If the battery level is handled internally with value 0-3 in the HF and it received +CIEV with
parameter “4”, it should be translated to 2 as an internal value of the HF.

16
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6. Sequence charts
The following sequence charts are provided as the implementation references. These sequence
charts shall not define transmission order of AT commands and indicators in each cases.

6.1 Conventions used in sequence charts

Ca Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HE AG ] HMI

user action user action

/prlcedure initiated by AG

(Baseband and Low Layer)

/prloemre initiated-by AG
\J (GAP)

/prloedjre initiated by AG
\J (HEP)
message to user message to user
— —P

procedure initiated by HF
(Baseband and Low Layer)

procedure initiated by HF
(GAP)

procedure initiated by HF
(HEP)

interna process internal process
inHF in AG

signal sent by HF

signd sert by AG

17
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audio sent by AG over SCOlink

audio sent by AG or Network over SCOlink

< two way voice communication over SCO link

cdl procedure

optional condition

] 1 L/

optiond signd
| F—————

simplified procedure

procedure A

remarkable one
in procedure A

remarkable signal in
procedure A

18
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6.2 Normal/Additional Usage Scenarios

6.2.1 Registration
6.2.1.1 Registration fromthe AG

19
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Ca Equipment (HF)

Celuar Phone (AG)

HMI | HF

AG | HMI

Cdlular Network

if HF'sPIN isfixed

if security mode
is3 - ——————

device inquiry

inquiry(GIAC)

%
"\

inquiry_res

list of discovered
device addresses

H

A
7
N
, R
|,/ name discovery
N (GAP6.3)
\\ i— ——————————————

N list of discovered
device names
select device

(initiate bonding)
deetelink key to
paged device
link establishment
(GAP7.1)
paging
request a PIN request a PIN
4 ........
input aPIN inputaPIN
........ LMP paring
automatic input (GAP102)
create and store createand store
alink key alink key

20
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1
' savice level connection
/ Setup
UM (HFP4.2)
o7 ULALOLALIDLdLIdLAL
1 SDP inquiry
NN~ \TATATATATATIATATA
JULeU Uttt s This SDP may not be needed
SDP regoonse o< becauseHF is ableto retrieve AG
________________ v A Supported Feature information with
if aHFP i AT+BRSF commandif both AG
<rvice level igluititiulululu AN and HF support HF v1.0 or later.
connection is SDPinquiry - Seethe sequence of "Servicelevel
needed } “SNTRINTNTOTNTNT 'l connection setup”.
i Jigigigigiy 1Ulul
< SDP response
servicelevel \r\; """""""" service leve
connection '\\ Aottt ket comection
established \\: established
«———H - — — —>
41 TOATOTATOATATOATATAT 1
,’/ service leve connection | |
|
{ reease :
servicelevel ~ _____(':'_F'?‘_‘?)_______: service level
connection \\: comection
rel eased rel eased
— —="— — - — = —p
— VP dexh |
registration regstration
completed completed

21
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6.2.1.2 Registration fromthe AG (Already registered)

23
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Car Equipment (HF) Cdlular Phone (AG) Cdlular Network
HMI | HF AG | HMI

device inquiry

< inquiry(GIAC)

inquiry_res

list of the
discovered
deviceaddresses

A (GAP5.3)

list of the
discovered device
—_—reE
select device
(initiate bonding)

deete link key to
paged device

link egablishment

(GAPT.1)
N paging
request aPIN request a PIN
if security mode D FEPYPPPPR
is3
input a PIN  irputaPIN
L > - <
if HF! isfi — LMPpairing
ifHFsPINisfixed [ | >
; automaticinput (GAP10.2)
create and store

create alink key alink key

confirm to overwrite
alink key

Jeccept to overwrite g
link key

overwrite alink key

24
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II setup
NG il IR
- SDP inquiry
S Hmmmmemememmmmm
J’_ RiGI RS This SDP may not be needed
SDP regponse ‘: because HF |satiefto retri eve Aq
________________ v Supported Feature inf ormation with
if aHFP \ 'I" AT+BRSF command if both AG
srvice leve WWIIULUIOLULIULG RN and HF support HF v1.0 or later.
connection is SDPinquiry S See the squence of "Service level
needed J S TRINTATATATAT el connection setup”.
[ RARRRRNAREARNNRE) TUiul
\ '\: SDP response
servicelevel Sy ATNTNTATNTATATATIN service leve
connection Mimt e s comection
esteblished b established
1
- — — —>

‘———— A
Al
A1ITOATATATATATATATNAT 1

1 | { [
4 | |service levd connection | |
|

release !
|

|

servicelevel . (HFP4.3) service level
connection B et comection

rd eased A rel eased

— — — — -— — —
LMP_detach
<— _____
registration regstration
completed completed

25



©Copyright 2006-2007 Mobile Computing Promotion Consortium (MCPC)
MCPC TR-002 Hands-Free Profile 1.5 Guideline Version 1.50 Draft

6.2.2 Connection setup

6.2.2.1 Connection setup fromthe HF

Ca Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HE AG | HMI

link establishment
(GAPT.1)

sdlect device

paging

authentication using
the link key
and link establishment
service level connection
setup
(HFP4.2)
SDPinquiry .
This SDP may not be needed
because HF isable toretrieve AG

SDP response Supported Feature inf ormation with
AT+BRSF command if both AG and
HF support HFv1.0 or | ater.

See the squence of "Service level

if scurity mode
is3

SDPinquiry conrection setup”.
SDP regponse
authentication authenticetion
completed com pl eted
and servicelevel and service leve
connection connection
established established
—ee

26
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6.2.2.2 Connection setup fromthe AG

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I
select device
link -establishment
(GAP7.1)

paging

if mwrity mode authentication using
is3 thelink key

and link establishment

service leve connection
2tup
(HFP4.2)
SDP inquiry
This SDP may not be needed

because HF isable to retrieve AG
SDP response Supported Feature information with
AT+BRSF command if both AG and
HF support HF v1.0 or later.
SDPinquiry Seethe §equence of "Service leve
connection setup".

)/‘ SDP response
authertication authentication
completed completed

and service level and service level
connection connection
established established

27
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6.2.2.3 Connection setup fromthe AG (Unregistered)

29



©Copyright 2006-2007 Mobile Computing Promotion Consortium (MCPC)
MCPC TR-002 Hands-Free Profile 1.5 Guideline Version 1.50 Draft

Car Equipment (HF) Celldar Phone (AG) Cdlular Network
HMI | HF AG | HMI
select device
link -establishment
(GAPZ.1)
N paging
LMP_au_rand
LMP-_na_accepted
(key missing)
>
request a PIN requed aPIN
input aPIN or
input afixed PIN LMP pairing
) i automatically (GAP102) input a PIN
if security mode +—
is3 = 0 | eeeeeeen ;
create and store cregte and store
alink key alink key
service level connection
stup
(HFP4.2)
SDPinquiry
This SDP may not be needed
because HF isable to retrieve AG
SDP response Supported Festure information with
AT+BRSF command if both AG and
HF support HF v1.0 or later.
DPinquiry Seethe ;equence of "Service level
)/‘ l/ connection setup”.
SDP response
authertication authentication
completed completed
and service level and service leve
connection connection
established established
] ————
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6.2.2.4 Connection setup fromthe HF (Unregistered)

32
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Car Equipment (HF)

Celuar Phone (AG)

I e

if security mode
is3 :

Cdlular Network

HMI [ HE AG I alll
select device
link esabishment
(GAP7.])
paging V(
LMP-au-rand
LM P not_-accepted
(key misang)
<
request a PIN request a PIN
- input aPIN or
input afixed PIN LMP pairing
automaticaly (GAP10.2) input a PIN

create and store
alink key

cregte and store
alink key

SDP inquiry

service leve|comection
setup
(HFP4.2)

SDP response

SDP inquiry

SD Presponse

authentication
completed

and service leve
connection
established

This SDP may not be needed
becauseHF is ableto retrieve AG
Supported Feature information with
AT+BRSF command if both AG and
HF support HF v1.0 or later.

Seethe sequence of "Servicelevel

connection stup”.

authentication
completed
and service level
connection
egablished
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6.2.2.5 Connection setup fromthe HF during a call in the AG

Car Equipment (HF) Celdar Phone (AG) Cdlular Network
HMI | HF AG | HM I
VoI ce communication
sdlect device
link establishment
(GAPT.1)
paging V<
if security mode authentication using
is3 the link key
and link establishment
ervice level connection
setup
(HFP4.2)
SDPinquiry
This SDP may not be needed
becauseHF is ableto retrieve AG
SDPresponse Supported Feature information with
AT+BRSF command if both AG and
HF support HF v1.0 or later.
SDP inquiry Seethe sequence of "Servicelevel
connection stup”.
SDP regponse
The vdueindicating" cal=1" must be
transferred during Servicelevel connection
— — lsetun
+CIND:(vaue) — henticati
authentication ¢ authentication
completed completed
and servicelevel and service level
connection connection
established esteblished
«———— —>
cdl active
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6.2.2.6 Connection setup fromthe HF during an incoming call in the AG

Car Equipment (HF) Celdar Phone (AG) Cdlular Network
HMI | HF AG | HM I
/I incoming call
select device \
link-egablishment
(GAPT7.1)
paging \/(
if 9curity mode authentication using
152 the link key
and link establishment
service level connection
setup
(HFP4.2)
SDPinquiry
SDP response
SDP inquiry
SDP response
Thevalue indicating "calsetup=1" must be
transferred during Service level connection
— — |stun
+CIND:(valug) =]
authentication < authentication
completed completed
and service level and service level
connection connection
established established
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Y
S
if audio connection /1" Audio Connection setup
is not present { (HFP4.11)
N\
audio conrection N T T audio connection
established established
— — — — — —
RING
ALERT
alert the <
incoming cal
. : —
if CLIissent
from network +CLIP A
the —_— T T T/ T
CLInnn
. repetition
ki ione <—| Inthe case of the AG hasin-band
S g e ring tone feature. If the AG does
not have the in-band ring tone
RING feaure, the HF shal generate
ALERT ring tone.
dertthe <
incoming cal
if CLIissent cLip
from network * nnn
the ‘— — — — — —
CLI nm
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6.2.2.7 Connection setup from the HF during an outgoing call in the AG

Car Equipment (HF) Celdar Phone (AG) Cdlular Network
HMI | HF AG | HM I
autgoing call establishment procedure
sdect device
link establishment
(GAPT7.1)
paging V<
if security mode authentication using
is3 the link key
and link establishment
service level connection
setup
(HFP4.2)
SDPinquiry
SDP response
SDP inquiry
SDP regponse
The vdue indicating "callsetup=2/3" must be
transferred during Service level connection
—— lsefup
+CIND:(vaue) -~
authentication < authentication
completed completed
and servicelevel and service level
connection connection
established edablished
. S
//
< ring back tone
\\ _________ e e e e e e e e e e e A
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6.2.2.8 Connection setup fromthe HF during a call waiting in the AG

39



©Copyright 2006-2007 Mobile Computing Promotion Consortium (MCPC)

MCPC TR-002 Hands-Free Profile 1.5 Guideline Version 1.50 Draft

if security mode
is3

Ca Equipment (HF)

HMI | HF

Celuar Phone (AG)

sedlect device

AG |

HMI

Cdlular Network

Voi ce communication X

link establishment
(GAP.))

paging

waitingcdl Y

/\

authentication using
the link key
and link establishment

~

<ervice level connection
setup
(HFP4/2)

SDPinquiry

AV

SDP response

SDP inquiry

SDP response

authentication

completed
and servicelevel
connection

¢ established
the waiting cdl Y
of CLInnn
- ==

A

+CIND:(vaue)

The vaues indicating "callsetup=1" and "call=1" must
be transf erred during Service level connection setup.

L~ —1

+CCWA: nnn

authentication
completed
and service level
conrection

established >
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6.2.2.9 Connection setup fromthe HF during a held call by three way calling in the AG

if scurity mode
is3

Ca Equipment (HF)

HMI | HF

Cdluar Phone (AG)

Cdlular Network

sdect device

AG | HM I

Gy

Voice communication Y

link establishment
(GAPT.])

paging

authentication using
the link key
and link establishment

T~ S

ervice level connection

Ve

setup
(HFP4.2)
SDPinquiry
SDP response
SDPinquiry
SDP regoonse [%
authentication A m
completed +CIND:(vaue) completed
and servicelevel and service level
connection conrection
¢ established established N
held cdl present
— — — —

41

The vaues indicating "call=1" and "callheld=1" must
be transferred during Service level connection setup.
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6.2.2.10 Connection setup from the HF during a held call by response and hold in the AG

Car Equipment (HF) Celdar Phone (AG) Cdlular Network
HMI | HF AG | HM I
held call by
Responseand Hold
sdlect device
link-egablishment
(GAPT7.1)
paging V<
if $cu_rity mode authentication using
is3 the link key
and link establishment
service level connection
setup
(HFP4.2)
SDPinquiry
SDP response
SDP inquiry
SDP response
The vaue indicating "cal=1" must be transferred
during Service level comection setup.
+CIND:(vaue) =
authentication +BTRH:0 authentication
completed — — — — — - completed
and servicelevel and service level
connection connection
established esteblished
held call present

42
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Car Equipment (HF)

HMI
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Cdluar Phone (AG)

HF AG

Service Level Connection
setup (HFP 4.2)

The HF sendsits supported
featurestothe AG, thenthe
AG returns its supported
features

TheHFretrievesthe
information describing the
indicators supported in the
AG.

TheH Frequeststhe current
datus of the indicators in the}
AG.

TheH Frequests enabling
indicator statusin the AG.

The EC and NR of the AG
shdl be disabled if theAG
hasthese functions.

TheA G may serd the
inband ring tone setting.

TheHFmay retrievethe
information describing the
cdl hold and multiparty
rvicessupportedin the
AG.

RFCOMM comection
establishment

AT +BRSF=<HF supported
features>

—>
+BRSF=<AG aupported
OK
<
AT+CIND=?
+CIND:XXXX...
<
OK
<
AT+CIND?

CIND:(current state of descriptofs)

oK
<

AT+CMER=X,X,X,X

OK

<

AT+NREC=0

OK/ERROR

+BSR=01

AT+CHLD=?

43
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AT+COPS=3,0
————————— >
OK
« - - ——— - -
AT+COPS?
————————— P The AGreportsthe
+COPS: <mode>,0,<operator> |  current Network
= = = = = = = = opeatornamein
Operator Name OK long al phanumeric
Infomation - ——— — — — format.Name
Extended Audio Gateway AT+CMEE=1
Error Result Codeinthe | [ - - T T T T T 7 >
AG may be enabled. OK
« - - —=— - -+
AT+BTRH?
] I ——) —>
The HF may retrieve the +BTRH:0
current Response and Hold ¢ - —— - —— =
status of the AG. OK
¢ ——— = === =
authertication - authentication
completed Service Level completed
and sarvice level Connection and service level
connection establishment conrection
established established
e — —
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6.2.4 Transfer of the AG status
6.2.4.1 Transfer of Registration Status of the AG

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HMI

Service|Levd | Connection
(HFP)

If the network reg stration status

of the AG is changed,
service=0: no service
service=1: presenceof service

+CIEV : (service =0/1)

update the HF's
indcator

45



©Copyright 2006-2007 Mobile Computing Promotion Consortium (MCPC)
MCPC TR-002 Hands-Free Profile 1.5 Guideline Version 1.50 Draft

6.2.4.2 Transfer of Signal Strength of the AG

Ca Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I

Service|Leve Connection
(HFP)

If the signd strength status
of the AGischanged,
signd=0: MIN

signd=5: MAX

+CIEV : (signal = 0-5)

Thisindicator may be
transferred periodically due to
the AG implementation.

update the HF's
indcator
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6.2.4.3 Transfer of Roaming Status of the AG

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I

Service|Leved | Connection
(HFP)

If the roaming status of the AG
is changed,
roam=0: roaming isnot active
roam=1: roaming isactive

+CIEV : (roam = 0/1)

update the HF's
indicators
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6.2.4.4 Transfer of Battery Level of the AG

Ca Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I

Service|Leve Connection
(HFP)

If the battery level of the
AGis changed,
battchg=0: MIN

battchg=5: MAX

+CIEV : (batchg = 0-5)

Thisindicator may be
transferred periodically due to
the AG implementation.

update the HF's
indicators
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6.2.4.5 Query of Operator Selection of the AG

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I

Service|Leved | Connection
(HFP)

set the network name
forma to long
alphanumeric (only
need to be sent once)

—yp
AT+COPS=3,0
>
OK
<
request current
network name
The AG reports thecurrent
AT+COPS ? network operator name inlong
i alphanumericformat.

+COPS: <mode>, 0, <operator>

OK
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6.2.4.6 Transfer of status indicator (initiated by the HF)

Car Equipment (HF) Celdar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service|Leved | Connection
(HFP)
req;it thefc;lqrrent The AG reports thecurrent
I usg © status (vaue) of eachindicator
indicatarsin the AG asthe order inthe +CIND result
{ —> code, response for
AT+CIND=?, during Service
AT+CIND? Level Connection.
+CIND: ...
<
OK
<
update the HF's
indicators
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6.2.4.7 Enable the indicators status update function in the AG

Ca Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I

Service|Leve Connection
(HFP)

activate “indicator
eventsreporting”
result code +CIEV

—

AT+CMER=3,0,0,1

enable the Indicator
Status update

OK
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6.2.5 Outgoing call
6.2.5.1 Last number re-dial from the HF

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HMI
Service Level Connection
(HFP)
rediding
—py
AT+BLDN
g
OK
<
+CIEV : (cdlsetup = 2)
A —
if audio connection /71| audio connection setup
isnot present AN (HFP4.11)
\\J. _______________
audio connection audio connection
egablished established
—— b
gart the call establishment procedureusing ’the\
last phone number dided by the AG
L S -
if the AG enablesto .7
trandfer ring back h ing backione
N
tone over audio N e ey
conrection
+CIEV: (cdlsetup = 3)
<
< the call established
+CIEV : (cdl =1)

<

+CIEV : (cdlsetup=0)
<

cdl active
-«

Voice communication
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6.2.5.2 Memory dialing from the HF

Car Equipment (HF) Celdar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Leve Connection
(HFP)
memory diding
————»
ATD>nnn;
P
OK
<
+CIEV : (cdlstwp = 2)
A
if audio connection A ) |
i not present (| audio connection setup
0 (HFP4.11)
audio connection I audio connection
egablished established
— — — e _’
dart the call establishment procedure
using thephone number stored inthe AG
memory location given by nnn
ifteAGenablesto N\ | ____ L L L L . _
trand er ring back e
tone over audio <\ ring back tone
connection SRR R e B A S A R
+CIEV : (cdlsetup=3)
the call established
+CIEV : (cdl =1)
<
+CIEV : (cdlsetup = 0)
<
cdl active
< Voice communication >
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6.2.5.3 Placing a call with the phone number supplied by the HF

Car Equipment (HF) Celdar Phone (AG) Cdlular Network
HMI | HF AG | HM I
1 |
Service Leve Connection
(HFP)
diding
—>
ATDdddddd...;
P
OK
<
+CIEV : (callsetup = 2)
A
// I
if audio connection {| audio connection setup
isnot present \\ (HFP4.11)
audio connection NTTTTTTTT audio connection
egablished established
—— — — ==y
start the call establishment procedure usng
the phone number ddddd
if the AG enablesto
tranderringback ( )] ] _ L o o _
tone over audio P
conrection <\ ring back tone
N
+CIEV : (callsetup = 3)
< the call egtablished
+CIEV : (call =1)
+CIEV : (cdlstup = 0)
call active
Voice communication
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6.2.5.4 Placing a call initiated by the AG (Private Mode)
Car Equipment (HF) Cdlular Phone (AG) Cdlular Network
HMI | HF AG | HMI
1 |
Attention: Service Level Connection
(HFP)
This sequence may be
selected by the AG.
See "Placing a call o
initiated by the AG dialing
(Handsfree Mode)". —]
(
e
e i
if audio connection audio connection release
i's present { \\ (HFR4.12)
audio connection \\| _______________ audio connection
rel eesed released
—— - - — =
\
+CIEV : (cdlsetup=2)
<
start theca | egablishment procedure
e, o, o, AN
//
<\ ring back tone
\\ _______________________________ A
+CIEV : (cdlsetup = 3)
< the call established
+CIEV : (cdl =1)
<
+CIEV : (callsetup = 0)
call active B
-«

VOice communi cation >
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6.2.5.5 Placing a call initiated by the AG (Handsfree Mode)
Car Equipment (HF) Cellular Phone (AG) Cdlular Network
HMI | HF AG | HMI
1 |
Attention: Service Leve Connection
(HFP)
This sequence may be
selected by the AG.
See "Placing a call .
initiated by the AG dialing
(Private Mode)". —
r
//IL
//
if audio connection / audio connection stup
is nat present < N (HFP4.112)
N\
audio connection N audio connection
edablished established
— = - - ==

+CIEV : (cdlsetup=2)

start theca | egablishment procedure

4 ring back tone

+CIEV : (cdlsetup = 3)

< /
\ the call esteblished

+CIEV : (cdl = 1)
<

+CIEV : (callsetup = 0)
<

call active

VOi ce communi cation
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6.2.5.6 Outgoing call (Busy)
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Cdlular Network

Car Equipment (HF) Cdldar Phone (AG)
HMI | HE AG ] HMI

Sarvice Leve Connection
(HFP)

dialing

/

outgoing call prooeduV

start the cdl establishment procedure

if the AG enablesto

transfer busy tone over
audio connection

/
8 busy tone

Asthe AG must know the

if user terminates terminate L ;
from the HE AT+CHUP(END) remote party is busy. The AG is
able to start thetimer.
OK
<
( il
At
if audio A ; ;
U ) audio comection release
< connection AN (HFP4.12)
is present { ] ) AN AERARRANARRRAARNNANRRANRAY
audio connection N audio conrection
rel eased rel eased
\ +CIEV : (cdlsetup=0)
call process 1€
\ . terminaten
terminae
if user terminates
(- fromthe AG /L
7
7| audio connection rel esse
AN (HFP4.12)
< audio connection NTTTTTTTTTTTTT fudio connection
rel eesed released
ifaudio — — — . _ =
connection +CIEV : (callsetup =0)
is present cdl process
¢ terminated constant time
\ Thuy
if user doesn't
terminate / ¢ \ 4
/|| |audio connection release
4 (HFP4.12)
r _—— 1 N .
audio connection \\| audio connection
{ if audio — e | _releed |
connection +CIEV : (callsetup = 0)
is present call rocess <
¢ terminated
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6.2.5.7 Outgoing call from the AG (Canceling the call)
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Car Equipment (HF)

Celuar Phone (AG)

Cdlular Network

62

HMI | HF AG | HMI
| |
Sarvice Leve Connection
(HFP)
diding
]
start the call establishment procedure
+CIEV : (cdlsetup=2)
cancel
In the case of the outgoing call
canceling by
theHF AT+CHUP(END)
OK
<
il
if audio / ) |
N (| ||| audio connection release
is present [ nsiissiicd AT
audio connection N audio connection
rel eased rel eased
< — ] e
cance the call establishment procedure
+CIEV : (cdlsetup=0)
<
call process
\ ¢ terminated
In the case of
canceling by cancel
the AG the outgoing call
«———
A ]
if audio y | .
CEREElE audio connection release
is present \\\ ____(TEPfiLE) ______
audio connection N audio conrection
released rel eased
«— = — =
cancel thecadll egablishment procedure
+CIEV : (callsetup = 0)
<
call process
\ ¢ terminated
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6.2.5.8 Outgoing call from the HF (Canceling the call)
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Car Equipment (HF) Celldar Phone (AG) Cdlular Network
HMI | HF AG | HMI
| |
Sarvice Leve Connection
(HFP)
diding
autgoing call procedu>
start the cdl establishment procedure
+CIEV : (cdlstup=2)
<
cancel
[ In the case of the outgoing call
canceling by
theHF AT+CHUP(END)
OK
<
A
if audio / ) |
N ¢/ ||| audio connection release
ispresent \\ _____(I:i_F_Pff E)_ _____
audio connection N audio connection
rel eased rel eased
«— —— — — —=—p
cancel thecadll esablishment procedure
+CIEV : (cdlsetup=0)
call process <
\ ¢ terminated
In the case of
canceling by cancel
the AG the outgoing call
n
if audio // | . 1
CEREElE audio connection release
is presert LR
audio connection N audio conrection
released rel eased
— — — — e — _.I
cancel thecadll egablishment procedure
+CIEV : (cdlsetup=0)
call process <
K ¢ terminated
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6.2.6 Incoming call
6.2.6.1 Answer an incoming call from the HF (No in-band ringing)
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Car Equipment (HF) Cédluar Phone (AG) Cdlular Network
HMI | HF AG | HMI

Sarvice Leve Connection
(HFP)

< incoming call
+CIEV : (cdl=twp = 1)

RING

dert the ALERT
incoming call <

] ] +CLIPnm
if CLI issent CLI nnn <— — — — — —
from network ¢ — — —
repetition
ring tone

RING
alert the ALERT
incoming call <
+CLIP nnn
if CLI issent CLI nnn ¢— — — — — -
from network -
< ringtone
accept
ATA
P
OK
<

Y

L

/1 ') 3
if audio connection 1 audio/connection setup

isnot present audio connection \\ ____("_":_Pf'_li) _____ ] audioconnection
esablished N established
—_—— — — — —p

start the cal establishment procedure
and the call established

+CIEV : (call =1)

<

+CIEV : (callsetup = 0)
cdl active

VOi ce communication
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6.2.6.2 Answer an incoming call from the HF (In-band ringing)
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Car Equipment (HF) Celldar Phone (AG) Cdlular Network
HMI | HF AG | HMI
| |
Sarvice Leve Connection
(HFP)
/ incoming call
+CIEV : (calsetup = 1) \l
<
A
// T
if audio connection \/ Audio Connection setup
isnot present — audio connection [ N (HFR4.11) audio connection
egablished N T established
— — — — e — —p
RING
dertthe ALERT
incoming cal <
if CLIis sent — —
from network CLInnn
—— — — —
in-band ring tone repetition
RING
alert the ALERT
incoming cal <
- Gl +CLIP nnn
if CLI issent CLInnn ¢+— — — — — —
from network — —
in-band ring tone
accept
ATA
>
OK
<
start the call establishment procedure
and the cal established
+CIEV : (call = 1)
+CIEV : (callsetup = 0)
cdl active <
—

VoI ce communication
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6.2.6.3 Answer an incoming call from the AG (No in-band ringing) (Private Mode

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Attention: Service Llevel Connection
(HIFP)

This sequence may be

selected by the AG.
See "Answer an
incoming call from the

incoming cal
AG (No in-band ringing) \
(Handsfree Mode)". +CIEV : (cdlsetup=1)
<
RING
) deﬁ the ALERT
incoming cal <

if CLIis sent «— reLipam
CLInnn - — 7
from network — — — —
repetition
ring tone

RING
_ dletthe ALERT
incoming cal <
if CLI issent <— _+C£n1 —
from network — CLinnn_ |

< ring tone

accept

start the cal establishment procedure
and the call established

+CIEV : (cdl =1)

+CIEV : (callsetup = 0)

cdl active <

voice communication
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6.2.6.4 Answer an incoming call from the AG (No in-band ringing) (Handsfree Mode)

Car Equipment (HF)

Celuar Phone (AG)

Attention:

This sequence may be
selected by the AG.
See "Answer an
incoming call from the
AG (No in-band ringing)
(Private Mode)".

Cdlular Network

if CLI issent

if audio connection

isnot present =

HMI | HE AG ] HMI
| |
Service Level Connection
(HFP)
< incoming call
+CIEV : (cdlsetup=1)
RING
dertthe ALERT
incoming cal <
+CLIPnm
CLInnn < - - = = =
repetition
ring tone
RING
alert the ALERT
incoming cal <
+CLIP nnn
{ CLInnn < - = = 7
< ring tone
accept
M
// —————————————— 7
7 audio/connection setup
audio connection |~ (HFP4.11) audio connection
egablished N T established
— — — e e — _’
start the cal establishment procedure
and the call established
+CIEV : (cdl =1)
+CIEV : (callsetup = 0)
cdl active <

if CLIis snt
from network <—

from network —

voice communication
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6.2.6.5 Answer an incoming call from the AG (In-band ringing) (Private Mode)
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Car Equipment (HF) Cédluar Phone (AG) Cdlular Network
HMI | HF AG | HMI

Attention: Sarvice Level Connection
(HFP)

This sequence may be

selected by the AG.
See "Answer an
incoming call from the

incoming call
AG (In-band ringing) \
(Handsfree Mode)". +CIEV : (cdlstup=1)
<
/1
// TITTT
if audio connection 1 audio connection setup
is not present I? audio connection | N (HFP4.11) | audioconnection
g—ceetished _| T | _idlished
RING
dert the ALERT

incoming cal <

+CLIPnm
CLInnn l - T T T 7

if CLI issent
from network

repetition
in-band ring tone
RING
alert the ALERT
incoming cal <
. . +CLIP nnn
if CLI issent cLInmn ¢— — — — — —
from network ¢— — — —
in-band ring tone
accept
«————
) ) /audio connectionrelease
audio connection (HFP4.12) audio connection
rel eased rel eased
—— - 5

start the cal establishment procedure
and the call established

+CIEV : (cdl = 1)
<

+CIEV : (callsetup = 0)

< voi ce communication >

cdl active <
————
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6.2.6.6 Answer an incoming call from the AG (In-band ringing) (Handsfree Mode

Car Equipment (HF) Cédluar Phone (AG) Cdlular Network
HMI | HF AG | HMI

Attention: Service Level Connection >

(HFP)

This sequence may be

selected by the AG.
See "Answer an

incoming call from the incoming call
AG (In-band ringing) \
(Private Mode)". +CIEV : (cdlstup=1)
<
/1
// TITT
if audio connection 1 audio/connection setup
isnot preent _— audio connection |\ (HFP4.11) audio connection
. N r—————————— === .
esta_bll s@ _ N | _established >
RING
dert the ALERT

incoming cal <

+CLIP nm
if CLI issent . < n _
from network Linnn
<— — — —

repetition
in-band ring tone
RING
alert the ALERT
incoming cal <
+CLIP
if CLI issent Ll —_ ]
from network — — — —
in-band ring tone
accept
start the cal establishment procedure
and the call established
+CIEV : (call =1)
. +CIEV : (callsetup = 0)
cdl active <
«———

VoI ce communication
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6.2.6.7 Reject an incoming call from the HF (No in-band ringing)

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I

Service Leve Connection
(HFP)

< incoming call

+CIEV : (callsetup = 1)

RING
dertthe < Al ERT
¢ incoming call
. . +CLIPnm
if CLI issent < —_— e s e
from network — { Cﬂmn_ ]

repetition
ring tone

RING
alert the ALERT
incoming cal <
it X +CLIP nnn
if CLI issent CLInmn ¢— — — — — —
from retwork — —_— — —

< ring tone

rgect
—b AT+CHUPREJECT)

OK

call rgection procedure

call process +CIEV : (cdlsetup=0)
¢ terminated <
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6.2.6.8 Reject an incoming call from the HF (In-band ringing)
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Ca Equipment (HF)

HMI | HF

Celuar Phone (AG)

AG

if audio connection
isnot present

if CLI issent {

from network —

if CLI issent
from network ¢

| HMI

Cdlular Network

Sarvice Leve Connection
(HFP)

+CIEV : (cdlsetup=1)

/ { 3
7 audio connection setup

>

7
S

incoming cal

audio connection \\\ (HRPA.11) audio connection

esablisnad | N [ _catlishal )

RING

dert the ALERT

incoming call
+CLIPnm
CLInnn — — — —
repetition

in-band ring tone

RING
alet the ALERT
incoming cal
+CLIP nnn
CLInnn ¢— — — — —
in-band ring tone
rgect

AT +CHUP(REJECT)

audio connection
rel eased

OK

<

/ audio connection release
\ (HFP4.12)

call process

¢ terminated

audio connection

rel eased >

call rgection procedure

+CIEV : (cdlsetup = 0)

<
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6.2.6.9 Reject an incoming call from the AG (No in-band ringing)

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I

Service Leve Connection
(HFP)

/ incoming cal
+CIEV : (cdlsetup=1) \
<

RING
dert the Al FRT

incoming cal

if CLIissent <— _+C_L|Pn_m [E———
CLI nnn
from network — — — —
repetition
ring tone

RING
alert the ALERT
incoming cal <

<

oLl N +CLIP nnn
i issen { — — — ——_— ]
from network 4_021 nn_ —

< ring tone

reject

cdl rgection procedure

call process +CIEV : (cdlsetup=0)
¢ terminated
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6.2.6.10 Reject an incoming call from the AG (In-band ringing)

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I

Service Leve Connection
(HFP)

/ incoming cal
+CIEV : (cdlsetup=1) \

/ i !
/' /Audio Connection stup

if audio connection
is not present

IN
audio connection | ™ (iFfpa Ay audio connection
established N T established
—_—— — — — — —p
RING
dert the ALERT
incoming call <
) ) +CLIPnm
if CLI issent —_—— —— ]
CLI nnn
from retwork —_— —
repetition
in-band ring tone
RING
dert the ALERT
incoming cal
+CLIP nnn
if CLI issent ¢+— — — — — ]
CLInnn
from network i —
in-band ring tone
reject
/ audio connection release
audio connection (HFP4.12) audio connection
released rel eased
—ee

call rejection procedure

call process < +CIEV : (cdlstup=0)
¢ terminated
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6.2.6.11 Change the in-band ring tone setting

Car Equipment (HF) Cdldar Phone (AG) Cdlular Network
HMI | HF AG | HMI
| |
Service|Leve Connection
(HEP
set theAG'sin-land
( : )
ring tone function
disable
In the case of .
disebling thein-and internal event
ring tone onthe AG
+BSR:0
<
( set the AG'sin-land
ring tone function
enable
In the case of - =
enabling the in-land internd event
ring tone onthe AG -
+BSR: 1
<
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6.2.6.12 Incoming call (Canceling the call by the remote party)

Ca Equipment (HF) Cdluar Phone (AG)
HMI | HF

AG | HM I
|

|
Service Leve Connection
(HFP)

Cdlular Network

incoming cal

incoming call procedure

cancel the incoming cal

/‘
\1
/‘
\1

if audio connection
is present

audio connection/release

audio connection \\ (HFP4.12) audio connection
released A rel eased
— — — — — —P
call process +CIEV : (cdlsetup=0)

¢ terminated
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6.2.7 Terminate a call process
6.2.7.1 Terminate a call process from the HF

Ca Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HE AG | HMI
| |
Service|lLevel Connection
(HFP)
if thereis an ongoing y N
cal by the HF — 7 Audio Connection \>
I———
N (HEP) '
A ARRRRRRERRARARRRAnANRRyRARARANRAR 7

7 N
// v} , " \\
ongoing call by \\\ voicecommunication //

7

the HF orthe AG I - I I

/// 3 5 3 3 D R 3 \\\\
& Voice communication 7

\\ //

terminate
AT+CHUP(END)
OK
<
A _
if thereisan ongoing A audio jconnection release
call by the HF _ . N (HFP4.12)
audio connection [ N\ 1 audio connection
released g T T T rel eased
“— — — — — ey
cal release procedure
+CIEV : (cdl =0)
no cal <
—
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6.2.7.2 Terminate a call process from the AG

Car Equipment (HF) Celdar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service|Levd | Connection
(HFP)
if there is an ongoing| y o ™
cal by the HF N /\’ Audio Connection \>
I
N (HFP) g
// AR N o O '\\
§ i ication >
: < Voi ce communic
ongoing cal by N s
the HF orthe AG ]— - l — ———]‘
7 ™ 3 \\
<& " oy oy
< voice communication g
\\ //
terminate
1
if there isan ongoing A
call by the HF ¢|| | audio connection release
audio connection \\ (HFP4.12) audio connection
released NG T released
«— — — — ey
cdl release procedure
+CIEV : (cdl =0)
nocal
—
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6.2.7.3 Terminate a call process from the cellular network

Car Equipment (HF) Cédluar Phone (AG) Cdlular Network
HMI | HF AG | HMI
| 1

Service|Leved | Connection
(HFP)

Audio Connection

(HEP)
| 1
VOi ce communi cation
if theA G enablesto
transfer busy tone /‘
over audio rel ease the call
connection 1_ —_ . ] \
//
‘\/ busy tone
\\\ ____________ DRI AN
( terminae
AT+CHUP(END)
< OK
if user terminates
from the HF <
audio comection release
audio connection (HFP4.12) audio connection|
rel eased released
-
+CIEV : (cdl =0)
no call <
e terminate
<
if user terminates audio connection release
fromthe AG audio connection (HFP4.12) audio connection
rel eased releesed
+CIEV : (cdl = 0)
no call <
congant time
Thusy
/eudio connection/release
if user doesnt audio connection (HFP4.12) audio connection
terminate rel eased rel eased
< P
+CIEV : (cdl = 0)
no cal
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6.2.7.4 Terminate a call process from the cellular network (communication by Private Mode)

Car Equipment (HF) Celdar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |

Service|Levd | Connection

(HFP)
< VoI ce communication >

e

\ release the call

busy tone >

( terminate

> AT+CHUP(END)

P
if user terminates
from theHF OK
<

+CIEV : (call =0)

no call <

if user terminaes & terminate
fromthe AG +CIEV : (call =0)
nocall <
4— constant time
if user doesn't
terminate +CIEV : (cdl = 0)
no call <

Thusy
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6.2.8 Connection release
6.2.8.1 Connection release from the HF

Car Equipment (HF)

Cdluar Phone (AG)

if audio connection
is present

Cdlular Network

HMI | HF AG | HM |
| |
Service|Leve Connection
(HFP\
rdease B.T
I\\
______________ \\
audioconnectionrelease | N\
/
audio connection (HFM4.12) 4 audio connection
rdessed | T v released
«— —— — 2
service level connection
release
B.T relesse (HFPA.3) B.Trdeaz
completed compl eted
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6.2.8.2 Connection release from the AG

Ca Equipment (HF)

HMI | HF

Cdluar Phone (AG)

if audio connection
is present

AG | HM I

Cdlular Network

Service Level Connection
(HFP)

>

reease B.T

A
//
/| || |audio connection release
audio connection | ™\ (HFP4.12) audio connection
|, JERAN
rel eased NI rdeaed
«— —— — — 2=
/Lervi celevel connection
release
B.T.release (HFP4.3) B.Trdease
completed completed

89




©Copyright 2006-2007 Mobile Computing Promotion Consortium (MCPC)
MCPC TR-002 Hands-Free Profile 1.5 Guideline Version 1.50 Draft

6.2.9 Three way calling
6.2.9.1 Setting the three way calling

Ca Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HE AG | HMI
| |
Service Level Connection
(HFP)
activate the three
way caling
AT+CCWA=1
P
OK
<
deectivate the
threeway caling
AT+CCWA=0
>
OK
<
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6.2.9.2 Three way calls — Third party call placed from the HF

Car Equipment (HF) Celdar Phone (AG) Cdlular Network
HMI | HF AG | HM I
Service|lLevel Connection
(HFP)
| 1
Audio Connection
(HFP)
voi cecommunication X >
diding or memory
diding
ATD....
>
OK
<
+CIEV : (callsetup = 2)
<
hold the call X and
start the cdl Y establishment procedure
+CIEV : (cdlhed=2)
Depends on the
cellular network, "+CIEV:(calhd d=2)" may be transmitted
Busy tone or Ring dueto the AG irplementation.
Back Tonewill be
played s = o = ]
Ve
<L busy tone/ ring back tone

+CIEV : (callsetup = 3)

second cdl established

< held cal X >
voicecommunicaion 'Y >

+CIEV : (cdlsetup = 0)

+CIEV : (cdlhdd = 1)
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6.2.9.3 Three way calls — Third party call placed from the AG

Car Equipment (HF) Celdar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Leve Connection
(HFP)
| |
Audio Connection
(HEP)
| 1
Voi cecommunication X >
dialing or
Imemory diding
+CIEV : (cdlsetup=2
< ( p=2)
hold the call X and
start the call Y establishment procedure
+CIEV : (cdlhdd=2)
Depends on the
cdlular network, "+CIEV:(cdlheld=2)" may be transmitted
Busy tone or Ring due to the AG inplementation.
Back Tone will be 1
played 7 o 24 RO
7
<\\ busy tone/ ring back tone
N e T A

+CIEV : (cdlsetup = 3)
<

second cdl established

+CIEV : (cdlsetup = 0)

+CIEV : (cdlhdd = 1)

<
< held cal X
Voicecommunication Y >
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6.2.9.4 Three way calling from the HF (SEND 0)

94



©Copyright 2006-2007 Mobile Computing Promotion Consortium (MCPC)

MCPC TR-002 Hands-Free Profile 1.5 Guideline Version 1.50 Draft

Ca Equipment (HF)

Celuar Phone (AG)

Cdlular Network

Inthe case that
another cdl is
waiting

In the case that
another cdl is
beng held

HMI | HF AG | HMI
| |
Sarvice Leve Connection
(HFP)
| |
Audio Connection
(HFP)
| 1
voicecommunication X
< waiting call Y
thewaiting cdl +CCWA:mn
Y of CI I nnn
+CIEV : (cdlsetup=1) "+ CCWA:nnn" and "+CL IP:mn"
Reiect may be repeated due tothe AG
e} ; implementation.
the waiting call
AT+CHLD=0
>
OK
+CIEV : (cdlsetup=0)
Busy tone to thewaiting cdl Y
Voi cecommunication X >
voicecommunication X >
hed cdl Y
Reease
the held cdl
AT+CHLD=0
OK

<

+CIEV : (callheld = 0)

release call Y

Voi cecommunication X
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6.2.9.5 Three way calling from the AG (SEND 0)

Car Equipment (HF) Celdar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Leve Connection
(HFP)
| |
Audio Connection
(HFP)
I |
/ Voice communication X >
Inthe case that
another cdl is
waiting waiting call Y
thewaiting call +CCWA:mn
Y of CI I nnn 4
-]
+CIEV : (callsetup= 1) "+CCWA:nn" and "+CLIP.nnn"
> may be repeated dueto the AG
implementation.
Reject
the waiting call
<
Busy tone to thewaiting cal Y
+CIEV : (cdlsetup=0)
\ voicecommunication X

/ voi ce communication X >
< held call Y

Rdeas the

< held call
—]

Inthe case that
another cdl is
being held

relesse call Y

+CIEV : (callheld = 0)

\ voi ce communication X >
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6.2.9.6 Three way calling fromthe HF (SEND 1)
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Car Equipment (HF) Cédluar Phone (AG) Cdlular Network
HMI | HF AG | HMI
| |
Sarvice Leve Connection
(HFP)
| |
Audio Connection
(HFP)
| 1
/ voicecommunication X
Inthe case that
another cdl is
waiting waiting call Y
thewaiting cdl +CCWA:mn
Y of CI I nnn

"+CCWA:nm" and "+CLIP:.nnn"
may be repeated dueto the AG
implementation.

+CIEV : (cdlsetup=1)

switchtocal Y and

disconnect call X
———————P AT+CHLD=1

OK

release call X
+CIEV : (cdl = 1) } I
¢ - ——— = —- - - Theseindocators may be transmitted
+CIEV : (cdlsetup=0) due to the AG implementation.

<
\ voice communication Y >

[ voicecommunication X

+CIEV : (cdl = 0)

Inthe case that
another cdl is
being held

< held cal Y

switchto cdl Y and
disconnect call X
AT+CHLD=1
OK
<
release call X
+CIEV : (callheld = 2) |

* _C - _ Ih_ld __0_ 7 Thisindocator may be transmitted
+CIEV: (callheld = 0) due to the AG implementation.

<
\ voi cecommunication'Y >
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6.2.9.7 Three way calling from the AG (SEND 1)
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Car Equipment (HF) Celldar Phone (AG) Cdlular Network
HMI | HF AG | HMI
| |
Sarvice Leve Connection
(HFP)
| |
Audio Connection
(HFP)
| |
[ voicecommunication X
e e ey waiting call Y
another cdl is thewaiting cal +CCWA:mn
waiting Y of CI I nnn <
—
+CIEV : (cal®tp = 1) "+CCWA:nnn" and "+CLIP:nnn"
< may be repeated due to the AG
switchtocal Y and | [imPlementation.
disconnect cal X
release call X
+CIEV : (cdl =0
+CIEV : (cdl=1) }
¢ - ——— == - - Theseindocatorsmay be transmitted
+CIEV : (cdl=tup=0) due to the AG implementation.
. ] A
Communication Ao
onthe HF or the dease audi (1| aldio connection release o i
AG dependson rO:nnectiOLO (HFP4.12) reease ;‘9 10
the AG === e connection
implementation.
Vvoi ce communication Y
voi cecommunication X
Inthe case that
another cdl is
being held hedd cdl Y
switchtocal Y and
Eis:onnect cdl X
release call X
+CIEV : (callheld = 2)
«------—- I
+CIEV : (callheld = 0) T hese indocators may be transmitted
B due to the AG implementation.
Communication Al 11
onthe HF o the rdease audio 1] laudio connection release dease audio
AG dependson Halo (HFP4.12) e
connection NAARRARRRANRRARNURRARRRARRYAE connection
the AG 4— —— o — ] N e e e -
implementation.
voice communication Y >

102



©Copyright 2006-2007 Mobile Computing Promotion Consortium (MCPC)
MCPC TR-002 Hands-Free Profile 1.5 Guideline Version 1.50 Draft

6.2.9.8 Three way calling from the HF (SEND 1<idx>) — Release Specified Call index

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Leve Connection
(HFP)
| |
Audio Connection
(HFP)
| 1

voice communication X+Y. >

check an index of
cdls

> AT+CLCC
> The AGreportsthe lig
+CLCC:(idx=1,dr=0,datus=1, of current calls
mode=0,mprty=1
[,<number> <type>])
-
+CLCC:(idx=2,dir=0,status=1,
mode=0,mprty=1
[,<number> <type>])
== =L - -
OK
<
disconnect a
specified call
AT+CHLD=11
[ the cacnthar | 1—
Inthe casethat /
call X is < OK
specified.

release call X

voi cecommunication Y >
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6.2.9.9 Three way calling from the AG (SEND 1<idx>) — Release Specified Call index

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Leve Connection
(HFP)
| |
Audio Connection
(HFP)
| 1
Voi ce communication X+Y >
check anindex of
calls
-«
discomnect a
ecified call

Inthe case that

cal Xis

specified.

release call X
voicecommunication Y >
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6.2.9.10 Three way calling from the HF (SEND 2

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Leve Connection

(HFP)

| |

Audio Connection

(HFP)

| 1

Voi cecommunication X >
waiting call Y
thewaiting call +CCWA:mMN
Y of CI I nnn
+CIEV : (cdlsetup=1) "+CCWA:nnn" and "+CLIP:nnri"

may be repeated due to the AG
implementation.

hold cal X and
switch to call Y

AT+CHLD=2

OK

<

+CIEV : (cdlsetup=0
¢ p=0 Thisindocator may be transmitted

due to the AG implementation.

+CIEV : (callheld = 2)

+CIEV : (callheld = 1)
< held call X

voi cecommunication Y

hold cdl Y and

switch to call X
AT+CHLD=2

>

OK
¢ Thisindocator may be transmitted

due to the AG implementation.

+CIEV : (callheld = 2)

+CIEV : (callheld = 1)
hed cdl Y
voicecommunication X >
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6.2.9.11 Three way calling from the AG (SEND 2)

Car Equipment (HF) Celdar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Leve Connection
(HFP)
| |
Audio Connection
(HFEPR)
| |
Voi cecommunication X >
< waiting call Y
thewaiting call +CCWA:MN
Y of CI I nnn 4
«————
+CIEV : (cdlsetup= 1) "+CCWA:nnn" and "+CLIP.nnn"
< may be repeated due tothe AG
implementation.
hold cal X and
switchtocal Y
+CIEV : (cdletup=0) |
This indocator may be transmitted
due to the AG implementation +CIEV : (callheld = 2)
+CIEV : (callheld = 1)
< held cdll X
voi cecommunication Y >
Thisindocator may be transmitted hold call Y and
i i switchtocdl X
dueto the AG implementation. +CIEV : (callheld = 2)
+CIEV : (callheld = 1)
held cdl Y
voicecommunication X >
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6.2.9.12 Three way calling from the HF (SEND 2<idx>) — Private Consultation Mode

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Leve Connection
(HFP)

|
Audio Connection
(HFP)
|

1
check an index of

voice communication X+Y. >
cdls

> AT+CLCC
> The AGreportsthe lig

+CLCC:(idx=1,dr=0,qatus=1, of current calls
mode=0,mprty=1
[,<number> <type>])
+CLCC:(idx=2,dir=0,status=1,
mode=0,mprty=1

¢ Lsnumberzstypez) |

< OK

hold call's except
the specified cal

—> AT+CHLD=21

/
In the case that L < OK
call X is
specified.

>

hold call Y

< held cal Y
voice communication X >

+CIEV : (calhdd = 1)
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6.2.9.13 Three way calling from the AG (SEND 2<idx>) — Private Consultation Mode

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Leve Connection
(HFP)
| |
Audio Connection
(HEP)
| 1
Voice communication X+Y >
check an index of
cdls
l—
hold calls except
the specified call
In the case that
cdl X is
coztilics hold call Y
+CIEV : (cdlheld=1)

< held call Y
Voicecommunication X >
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6.2.9.14 Three way calling form the HF (SEND 3

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Leve Connection
(HFP)
|

Audio Connection
(HFP)
hed cdl X

voicecommunication'Y. >

AT+CHLD=3

switch to three way
calling

OK

+CIEV : (callheld = 0)

Voi ce communication X+Y. >
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6.2.9.15 Three way calling from the AG (SEND 3)

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Leve Connection
(HFP)
|

Audio Connection
(HFP)
< held cal X
voicecommunication Y >

switch to three way
cdling

+CIEV : (callheld = 0)

voi ce communication X+Y >
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6.2.9.16 Three way calling from the HF (SEND 4

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service|Leved | Connection
(HFP)
| |
Audio Connection
(HFP)
| 1

voi ce communication X+Y >

connect the two calls
and disconnect own
cdl fromtheline

—— AT+CHLD=4

4
OK
<
/ audio connection relesse
audio connection \ (HFP4.12) audio connection
rel eased rel eased
«—— —==>
cal release procedure
+CIEV : (cdl = 0)

nocal

Voice communication
between X and Y
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6.2.9.17 Three way calling from the AG (SEND 4)

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Leve Connection
(HFP)
| |
Audio Connection
(HFP)
| 1

voicecommunication X+Y

connect the two
calsand disconnect
own cdl from the

/ audio connection release

audio connection (HFP4.12) audio connection
rel eased rel eased
«—— ————»
call release procedure
+CIEV : (cdl =0
no call

VOoice communication
between X and Y
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6.2.10 Audio connection transfer
6.2.10.1 Audio connection transfer towards the HF (Operated by the HF)

Ca Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HE AG ] HMI
| |
Service Level Connection
(HFP)
if audo connection
isalready present, , N
this path will be used /\/ Audio Connection \>
for Audio connection A\ (HFP) e
transfer. ““]

voice communication

transfer the ongoing

cdl tothe HF
if a_Jdi 0 connection audio connection setup
JEIe [PRESE audio connection (HFR4.11) audio connection
edablished ﬂ’

< voice communication
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6.2.10.2 Audio connection transfer towards the HF (Operated by the AG)

Ca Equipment (HF)

Cdluar Phone (AG)

if audio connection I\
isalready present,

Cdlular Network

this path will be used
for Audio connection
transfer.

if audo connection
isnot present

HMI HFE AG HMI
| |
Service Level Connection
(HFP)
. -
A A udio |Connection \>
A (HFP) g

audio connection

established
—

VOi ce communication

transfer the ongoing
call tothe HF

/ audio connection setup

(M audio connection

esteblished N

VOi ce communi cation
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6.2.10.3 Audio connection transfer towards the AG (Operated by the HF)

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service|Levd | Connection

(HFEP)

| |

Audio Connection

(HFEP)

Voice communication

transf er the ongoing

cdl to the AG
audiolconnection release
audio connection (HFP4.12) audio connection
rel eased released

< voice communi cation >
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6.2.10.4 Audio connection transfer towards the AG (Operated by the AG)

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service|Leved | Connection
(HFP)
| |
Audio Connection
(HFP)
| |

vaice communication

Jtransfer the ongoing
cdl to the AG

audio comection release

audio connection (HFP4.12) audio connection
¢ rel eased rel eased |

< voice communi cation >
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6.2.11 Remote audio volume control
6.2.11.1 Remote audio volume control

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HE AG | HMI
| |
Service Level Connection
(HFP)
set the HF
microphone gain to
N mic
«———————
+VGM:Nmic
<
change the HF
microphone gain
to Nmic
set the HF speakers
gain to Nspesk
< —
+VGS:N speak
<
change the HF
speaker gain to
Nspeak
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6.2.11.2 Volume level synchronization

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I

Service Leve Connection
(HFP)

change theHF
microphore gain to
Nmic

change the HF
microphone gain
to Nmic

AT+VGM=Nmic

OK

change theHF <
speakers ganto
Nspeak

change the HF
speaker gain to
Nspesk

AT+VGS=Nspex

OK
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6.2.12 Response and Hold

6.2.12.1 Queryresponse and hold status of the AG
Car Equipment (HF) Cdluar Phone (AG) Cdlular Network

HMI | HE AG | HMI
< holding the cdl

Service Leve Connection
(HFP)

query the
current Responseand]
Hold status |
AT+BTRH? " -
> If the AGisnot in the Response
and Hold state, then no response
+BTRHO shall be sent.
held cdl present
«— — —
OK
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6.2.12.2 Put an incoming call on hold from the HF (No in-band ringing)

Car Equipment (HF) Cdldar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Level Connection
(HFP)
< incoming call
+CIEV : (cdlsetup = 1)
<
RING
dert the Al EDT
incaming call <
If CLI issent CcLIP
from netwark. + nm
CLI nnn — — — — —
repetition
< ring tone
RING
alert the ALERT
incoming cdl <
flf L ':NSHE +CLIP nnn
rom netwark. CLInnn < —_— e e
< ring tone
Put on hold
AT+BTRH=0
>
Putsthe incoming cal
onHold
+BTRH:0
<
OK
Completeonhold
«—
§ |
// !
< holding tone } holding the call
\\_ ____________ g 3
+CIEV : (cdl = 1)
+CIEV : (callsetup =0)
call active <
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6.2.12.3 Put an incoming call on hold from the HF (In-band ringing)
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Car Equipment (HF) Cédluar Phone (AG) Cdlular Network
HMI | HF AG | HMI

Sarvice Leve Connection
(HFP)

< incoming cal

+CIEV : (cdlstup=1)

1
B g 4
If audio conrection 111

isnot present.

/
/1 Aludio Connection setup

audio connection \\ (HFP4.11) audio connection
I I | seise )
RING
dert the ALERT

If CLI issent
from netwark.

incoming call <

+CLIPnm
CLInnn — — — — —
“—

repetition

in-band ring tone

RING
alert the ALERT
incoming cal <
If CLI issent < cLIP
+ nnn
from network.
CLI nnn — — — ——_— ]
in-band ring tone
Put on hdd
—> AT+BTRH=0
Puts the incoming call
onHold
+BTRH:0
<
OK
Completeon hold |«
S

//
7 " .
\\ holding tone holding thecall
N PO NN N

+CIEV : (cdl = 1)

+CIEV : (callsetup = 0)
call active <¢

—
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6.2.12.4 Put an incoming call on hold from the AG (No in-band ringing)

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I

Service Leve Connection
(HFP)

< incoming cal
+CIEV : (cdlsetup=1)

RING
dert the < ALERT
. incoming call
If CLIissent <—

from retwork. +CLIP nm
CLI nnn — — — — —
«— — —
repetition
< ring tone

RING
alert the ALERT
If CLIissent incoming cal <
from network. ccLiPm
CLI nnn — — — ——
< ring tone
Put on hold
Putsthe incoming cal
onHold
+BTRH:0
Complete on hold <
——
_____________ N
\\
holding tone 2

< hdding the call
+CIEV : (cdl = 1)

+CIEV : (cdlstup=0)

cdl active <
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6.2.12.5 Put an incoming call on hold from the AG (In-band ringing)
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If audio conrection
is not present.

If CLI issent
from network.

If CLI issent
from netwark.

Ca Equipment (HF)

HMI | HF

Celuar Phone (AG)

Cdlular Network

AG |

HMI

Sarvice Leve Connection
(HFP)

>

audio connection

+CIEV : (cdlsetup=1)

7

incoming cal

N

/1L

/
/1 Aludio Connection setup

{ (HFP4.11) audio connection
) N }
eablished | "\ oot s s | _esblished )
RING
dert the ALERT
incoming cal <
+CLIPnm
CLInnn —_— e T T/
repetition
in-band ring tone
RING
alert the ALERT
incoming cal <
+CLIP nnn
CLInnn _———
in-band ring tone
Put on hold

/,Ludio Connectionrelease

Putsthe incoming call
onHold

audio connection (HFP4.12) audio connection
rel eased rel eased
—oe=ed ey
+BTRH:0
Completeon hold |«
<
holding tore
+CIEV : (cdl = 1)
+CIEV : (cdlsetup=0)
cdl active <
——
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6.2.12.6 Accept a held incoming call from the HF (No SCO link)

Car Equipment (HF) Celdar Phone (AG) Cdlular Network
HMI | HF AG | HM I
Service Level Connection
(HFP)
Holding tone sounds
fromether tewyF o+ __________ ¢ o ____|
or the AG /// 3 \\\
= holdng tone holding tone > holding the call
\\\ ____________ //
accept the hdd call
— AT+BTRH=1
4
accept the hed incoming call
+BTRH:1
<
OK
Complete <

¢ acceptance

If audio connection Vi
is not present. A [ .
audio connection f/|| | Atdio Connection stup audio connection
edablished \ (FFP4.11) | established
\fFm——
N
‘_ — — — e — _.

VOi ce communi cation
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6.2.12.7 Accept a held incoming call from the HF (SCO link)
Car Equipment (HF) Cdldar Phone (AG) Cdlular Network
HMI | HF AG ] HMI
| |
Service Level Connection

(HFP)

|
Audio Connection
(HFP)
/// 3
<\\ holding tone holding thecdl
N
accept the held cdll
> AT+BTRH=1
>
accept the held incoming cdll
+BTRH:1
<
OK
<
Complete
acceptance
vace communication
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6.2.12.8 Accept a held incoming call from the AG (No SCO link)

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I

Service Level Connection

(HFP)
Holding tonesounds
fromeithertelF (¢ ¢ ¥ __________
or the AG \& P M
/\ holdng tone holding tone /\) holding the call
\\\ ________________________ //
accept the held call
accept the held incoming call
+BTRH:1
Complete <
acceptance

< Voice communication >
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6.2.12.9 Accept a held incoming call from the AG (SCO link)
Car Equipment (HF) Celdar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Leve Connection
(HFP)
|
Audio Connection
(HFP)
A — _—
//
< holding tone < holding thecal >
N
N\
accept the held cal
———
/:Ludio Connection release
(HFP4.12)
audio connection audio connection
| rel eesed rel eased >
accept the held incoming cdl
+BTRH:1
<
Complete
acceptance
< Voi ce communication >
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6.2.12.10 Reject a held incoming call from the HF (No SCO link)

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I

Service Leve Connection
(HFP)

Holding tone sounds
fromethertepF (0 ________ ¢

or the AG A s 5 R
< holding tone holding tone 3 g holding the call
\\\ ________________________ e

reect the held call
— AT+BTRH=2
>
rgect the held incoming call
+BTRH:2
<
OK
<
+CIEV : (cdl =0)
<
no call
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6.2.12.11 Reject a held incoming call from the HF (SCO link)

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Leve Connection
(HFP)
|
Audio Connection
(HFP)
///_ 5 3 TS e
<\\ holding tone holding thecadl
N,
regject the held call
AT+BTRH=2
P
rgect the held incoming call
+BTRH:2
<
OK
<
/‘Audio Connection release
(HFP4.12)
audio connection audio connection
¢ rel eased rel eased N
+CIEV : (cdl =0)
no call
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6.2.12.12 Reject a held incoming call from the AG (No SCO link)

Car Equipment (HF) Cdldar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Level Connection
Holding tone sounds ik
fromethertebF (@ 0 __________} o ___]
or the AG |§ e My
R holding tone holding tone e holding the call
\\ e //
rgect thehdd cdl

regject the hedincoming call

+BTRH:2

+CIEV : (cdl =0)

o call
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6.2.12.13 Reject a held incoming call from the AG (SCO link)

Car Equipment (HF) Cdldar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Level Connection
(HFP)
|
Audio Connection
(HFP)
/// 3
‘\\ holding tone holding thecdl
N
regect the held cdl
reject the held incoming call
+BTRH:2

<

/Ludio Connection release
(HFP4.12)

audio connection audio connection
rel eesed rel eased
— —
+CIEV : (cdl =0)
no call
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6.2.12.14 Terminate a held incoming call from the HF (No SCO link)

Ca Equipment (HF)

Cdluar Phone (AG)

Holding tone sounds
from dther the HF

or the AG A

HMI HF AG HMI
| |
Service Leve Connection
(HFP)
/// ____________ \\\
\\ holding tone holding tone 5 i holding the call
B I S e
terminate theheld
Ll __y AT+CHUP
4
terminate the held incoming cdl
OK
<
+CIEV : (cdl =0)
<
no call
-«

Cdlular Network
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6.2.12.15 Terminate a held incoming call from the HF (SCO link)

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Leve Connection
(HFP)
|

Audio Connection
(HFP)

// & R
<\ holding tone holding thecall
N
terminate theheld
cal
—P> AT+CHUP
4
terminate the held incoming cd|
OK
<
/‘Audio Connection release
(HFP4.12)
audio connection audio connection
¢ rel eased rel eased N
+CIEV : (cdl =0)
no call
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6.2.12.16 Held incoming call terminated bythe caller (No SCO link)

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Leve Connection
Holding tone sounds il
fromethertebF (0 _________ ¢ o ________|
or the AG ,& s NG
R holding tone holding tone g holding the call
\\\ ________________________ //
terminated the held call
+BTRH:2
<
+CIEV : (cdl =0)
no call
—
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6.2.12.17 Held incoming call terminated bythe caller (SCO link)

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Leve Connection
(HFP)
|

Audio Connection
(HFP)

//
<\ holding tone < holding thecall >
N
< the held call terminated by Caller

+BTRH:2
<
/wdio connectionrelease
audio connection \ (HFR12) audio connection
| rel eased rdeased >
+CIEV : (call =0)
no call
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6.2.13 Others

6.2.13.1 Transmitting DTMF codes

Ca Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HE AG | HMI

Service|Level Connection
(HFP)

Audio Connection
(HFP)

RN

voi cecommunication

enterKey 1

————»

AT+VTS=1

OK

send DTMF code of Key 1

g
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6.2.13.2 Calling line identification (CLI) notification
Car Equipment (HF) Cdlular Phone (AG) Cdlular Network
HM I | HF AG | HMI

Service Level Connection
(HFP)

enable
the CLI notification

AT+CLIP=1

OK
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6.2.13.3 Turning off the AG's EC and NR
Car Equipment (HF) Cdlular Phone (AG) Cdlular Network
HM I | HF AG | HMI

Service Level Connection
(HFP)

turn of f
he AG’s EC and NR

AT+NREC=0

OK
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6.2.13.4 Audio connection setup fromthe HF

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I

Service Leve Connection
(HFP)

edablishthe audio
connection to AG

—P|
______________ N
if audio connection ] | \\\
is ot present audio connection setup 5
(HFP4.11) )
audio connection | 1// audio connection
edablished v established

p

Voice communication
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6.2.13.5 Audio connection setup fromthe AG

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I

Service Leve Connection
(HFP)

establish the audio
connectionto HF

p
2
. . . 7/
if ?::1(;:0?25?# el /71| audio connection| setup
P L (HFP4.11)
audio connection N audio connection
established s established
—— — — — — — — —P

< voice communication
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6.2.13.6 Voice recognition activation — AG initiated

Ca Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I

Service Level Connection
(HFP)

activae thevoice
recognition

—

+BVRA=1

if audio connection

. audi o connection setup
isnot present

N (HRP4.11)
audio connection \\\f ______________ audio connection
egablished established
—— — — SNy
start the voice
recognition

vace >

voice recogrition
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6.2.13.7 Voice recognition activation (Deactivated by the AG)

Car Equipment (HF) Celdar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Leve Connection
(HFP)
activate the voice
recognition
AT+BVRA=1
OK
<
- A
el toonnecnton /1| laudio connection setup
is not present N (HFP411)
audio connection \\\f ______________ audio connection
edablished established
— — o —
start the voice
recognition
vace >
voice recognition
voicerecognition
end
+BVRA: 0
<
stop the voice
recognition
—
//4L
if audio connection /(| audio connection release
isnot present \\\ (HFP4.12)
audio connection N T audio connection
— e L deazd
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6.2.13.8 Voice recognition activation (Deactivated by the HF)

Car Equipment (HF) Celdar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Leve Connection
(HFP)
activate the voice
recognition
—>
AT+BVRA=1
OK
<
/]
if audio connection A | ]
isnot present 4 audio connection setup
N (HFP4.11)
\\ _______________
audio connection \\" audio connection
established established
—_—— — — — —p
start the woice
recognition
44—
vace >
voice recognition
deactivate thevoice
recognition
——————»
AT+BVRA=0
OK
<
voicerecognition
en
//L _______________
if audio connection /| audio connection release
isnot present \\ (HFP4.12)
audio connection N T audio connection
rel eased released
— — — — e
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6.2.13.9 Attaching a phone number to a voice tag
Car Equipment (HF) Cdllular Phone (AG) Cdlular Network
HM I | HF AG | HMI

Service Level Connection
(HFP

get the phone
number

AT+BINP=1

choose or enter the
phone number nnn

+BINP:<phone number>

OK

atach the phone
number nnn to the
voice tag
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6.2.13.10 Extended AG Error Results Code

Ca Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Level Connection
(HFP)
+CME ERROR
shdl not be used
AT+CMEE=0
>
OK
<
AT+CGMI
>
ERROR
<
+CME ERROR
use numeric <err>
AT+CMEE=1
>
OK
<
AT+CGMI
>
+CME ERROR: 1
<
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6.2.13.11 Outgoing call (no network)

Car Equipment (HF) Cdldar Phone (AG) Cdlular Network
HMI | HF AG | HM I
| |
Service Level Connection
(HFP)
number dialing | AT Dddddd.

Pl Request diding

Fo network service]

< +CME ERROR :30 if AT+CMEE=1 has

\ been received.
ERROR

Outgoing cdl failure
]

if AT+CMEE=1has
not been received.
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6.2.13.12 Subscriber Number Information

Ca Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HFE AG | HMI
| |
Service Level Connection
(HFP)
indicate the
Subscriber Number
Inf ormation
——»
AT+CNUM - - —
If the subscriber rumber informationis not
+CNUM: :ZJJIOTSI:, the AG shall send no +CNUM
<number>,<type>,,<Service> o .

— — ez Savicer If multiple numbers are available, the AG
shal send a ssparate+CNUM for each
avail able number.

+CNUM:
<number >, <type>, <Service>

T ez VI

OK
the <
Subscriber Number
Inf ormation
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6.3 Abnormal Usage Scenarios
6.3.1 Service level connection loss during an ongoing call (the reconnection fails)

| Car Equipment (HF) | | Cellular Phone (AG) | | Cellular Network |
| HM [ HE | | AG | HM
|
Service Level Connection
/HEDY
| |
Audio Connection
HED)
| ]
< voice communication
E‘Em keepingthe call >
connectionloss Q;
L~~~
SuperVisionTi meout s’-}rvic-e level service levd Supe'V is onTimeout
connection loss connectionloss .
»
\
Cese L:
Release the call after
serviee level expire of
Repest et Lp connection set up cal| release procedure SuperVisionTi meout
until time out >
conganttime
Twaitslc nocall
| .
»
J
——i Time out
Keepthe call Cese2:
accordingtothe Release the call after
. nocal AG'sparameter expire of
« SuperVisionTi meout
with the AG's
cal |l release procedure another parameter
nocall
| .
e J
Case 3:
Keepthecall evenif
keeping the call SLC isdisconnected
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6.3.2 Outgoing call (Canceling the call process due to no service for the AG)

Ca Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HE AG ] HMI

Service|Level Connection
(HFP)

diding

outgoing cal procedur:>
—

detect no srvice

+CIEV : (service = 0)

no service no wervice
— | ——————»
cancel thecadl
establishment
procedure
if theA G enablesto
transfer busy tone | __ — —
over audio s
connection N busy tone
N\,
( terminate
if user terminates |
fromtheHF AT+CHUPREND)
P
OK
<
if audo connection S ]
H e
< IS present 7| audio connection releae | |
I
audioconrection |\ (HFP4.12) 1 [audio connection
N\ ro—— e
released NI released
—— — — — | —"
+CIEV : (cdlstup=0)
no call
-«
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if user terminates
from the AG

if audio connection
< is present

if user doesn't
terminate

if audio connection
is present

audio conrection

audio connection release
(HRP4.12)

+CIEV : (cdlsetup = 0)

terminate

audio connection

rel eesed
—=">

pal

congart time
Thusy

7/
/|| audio comection release
\\ (HFP4.12)
auwdio connection N T audio connection
released rel eased
— — — — — — — —|
+CIEV : (calsetup = 0)

<

no call
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6.3.3 Terminate a call process due to no service for the AG

Ca Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HE AG | HMI
| |
Service|Level Connection
(HFP)
| |
Audio Connection
(HFP)
| |

VOi ce communi cation

no service

detect no srvice

+CIEV : (service = 0)

<
no service no ervice
———— ——— >
release thecadl
if the AG enables to
transfer busy tore 1 _ _— —_—
over audio et
connection N busy tone
N
terminae
if user terminates —P
from the HF AT+CHUPEND)
OK
<
if audio connection i . »
ispresent /|| audio connection release
audio connection | ™\ UL TR L audio connection
released N\ released
¢—— — — — | e — —p
+CIEV : (cdl =0)
no call
\ D
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( . i terminate
if user terminates <
fromthe AG
A
7 " {
7| audio comection release
< AN (HFP4.12)
if audio connection audio connection N - audio connection
is present rel eased rd eased
«— = - — ==
€ +CIEV : (call =0)
nocdl constant time
Thuy
\ <—
if user doesn't
( terminate
A
7 " .
/|| audio comection rel ease
\\ (HFP4.12)
< if audio connection audio connection N audio connection
ispresent released released
«— = — - — = —
+CIEV : (cdl =0)
no cal
\
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6.3.4 Incoming call (Canceling the call process due to no service for the AG)
Car Equipment (HF) Cdluar Phone (AG)
HMI | HE AG ] HMI

Cdlular Network

Service Level Connection
(HFP)

incoming cal

incoming cal procedure

— AGis no%

W7 AN

no service

s”

detect no srvice

+CIEV : (service = 0)

<
no service no service
cancd the cdl
procedure
)
if audio connection A | .
. audio connection release
B [FiEsE N (HMFP4.12)
audio connection N audio connection
released released
— — — = —— —p
+CIEV : (calsetup = 0)
no call
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6.3.5 Service level connection loss during audio connection (the reconnection fails)

Car Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HF AG | HMI
| |
Service|Leve Connection
(HFP)
| |
Audio Connection
(HFP)
| |

< voice cammunication >

sarvice level —
connection |oss E
SuperVisionTimeout servicelevel servicelevel SuperVisionT imeout
connection|oss connection|oss

condant time Repeat set up sarvice level
Twaitslc until time out connection setup
(HEP4.2)

Time out
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6.3.6 Service level connection loss during service level connection (the reconnection
fails)

Car Equipment (HF) Celdar Phone (AG) Cdlular Network
HMI | HF AG | HM I
service levd
connection setup
(HFP4.2)
SuperVisionTimeout service leve < —
connection loss N SuperVisionTimeout
< g
servicelevel servicelevel
connection|oss connection |oss

service leve
connection setup

HFP4.2
constant time Repeat setup congant time
Twaitslc urtil time out < Twaitslc
service leve
connection setup
\
Time out Time out
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6.3.7 Service level connection loss and reconnection succeeded

Ca Equipment (HF) Cdluar Phone (AG) Cdlular Network
HMI | HE AG ] HMI

Service Level Connection
(HFP)
service leve
conrection loss

service leve servicelevel
connection loss connection loss
peemmmee . . ;
i cancel the procedure | i cancel the procedure ;

service level
comnection setup
(HFP4.2)

same as the procedure of| ' Service Level Connection setup”
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6.3.8 Service level connection loss during the procedure (the reconnection fails)

Car Equipment (HF)

Cdluar Phone (AG)

Cdlular Network

HMI |

SuperVisionT imeout

constant time
Twaitslc

_ SN |

HE AG | HMI
| |
Service Level Connection
(HFP)
procedure >

SuperVisionTimeout

Repeat st up
until imeout <

eviceled e
connection |oss g
N
servicelevel servicelevel
connection loss connection loss
cancel the procedure carcel the procedure
(

service leved
connection setup

service leve
connection setup

Time out

constant time
Twaitslc

Time out
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1. Abstract
This document describes the guideline how to transfer the phonebook from the cellular phone or the
PDA to the Hands-Free Car Kit using Bluetooth wireless technology.
Generally, we already have some of the solutions to support phonebook transfer as follows.

(1) vCard with OBEX
(2) AT command
(3) Custom application for exchanging phonebook data

In this document, we select and show the guideline of (1). Because vCard and OBEX is already
standardized as OPP (Object Push Profile) in the Bluetooth SIG, it can be utilized for the multipurpose.
This technology can resolve the problem of sorting or selecting Japanese character data (ex. Furi-gana,
which means sound).
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2. Phonebook transfer features of the cellular phone

Regarding the phonebook transfer of the cellular phone, the following features shall be supported as
the OBEX Client/Server operations. This table shows which feature shall be Mandatory(M), Option(O),
Not-Recommended(N'R) or Not-Applied(NA). If the cellular phone does not have phonebook storing
ability, its supported feature is NA.

“OBEX Authentication” in the table below is a kind of certifying operation in order to identify whether
the remote device is the correct target requested to connect when OBEX is initiated. The details of OBEX
Authentication are described in the next section.

OBEX Authentication OBEX
IMC (Note-1) gFEX Server
Level : lent Suppor
Support Operation | Support ;
Level 1 (Note-1)
OBEX PUT object in Inbox © N/R M M
Level 2
OBEX PUT Entire Object Store M ° M M
Level 2 M 0 N/R M
OBEX GET Entire Object Store (Note-3)
Level 3 M 0 N/R 0
OBEX GET/PUT Objects by Static Indices (Note-4)
Level 4 0
OBEX GET/PUT Objects by Unique Indices, M M (Note-2) 0
Change Log Support, Change Counter Support

Note-1 Regarding OBEX Authentication,
- Level 1: Object transfer with an indefinite device. OBEX Authentication is not recommended
to operate in this case.
- Level 2/3: Object transfer between devices of same user. OBEX Authentication is
recommended to operate in this case. (Refer to IrMC Errata 990714 No.5)
- Level 4 is based on the Synchronization Profile Specification of Bluetooth SIG OBEX
Authentication shall be operated.

Note-2 When Synchronization is realized, the Server shall support OBEX Authentication. However, the
Client features so that the cellular phone initiates OBEX Authentication might be Optional.

Note-3 Since supporting the PUT Client features enables entire object transfer and providing both the
PUT/GET Client features makes user operations complicated, OBEX Authentication is not
recommended to support for Level 2.

Note-4 Since providing the PUT/GET Client features with specified Static Index makes user operations
complicated, OBEX Authentication is not recommended to support for Level 3.

Note-5 When Level 1 is initiated, input value in the Name header of transfer objects shall avoid one
which can be confused with Level 2 object name, such as “pb.vcf” etc.

3. OBEX Authentication

The cellular phone shall support OBEX Authentication. During OBEX session establishment, the cellular
phone shall execute Authentication Sequence specified in the section 3.1 and use Authentication Key
specified in the section 3.2.
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6.4 3.1 Authentication Sequence
“Normal Authentication” allows IrMC Level 1/2/3 OBEX operations. This enables accessing data in
“teleconV##” except “/luid/#####”. “Normal Authentication” shall be used for Level 2/3 OBEX
Authentication when the cellular phone is the Client.

When the PUT Client/Server transfers only one object, it is not needed to execute OBEX
Authentication. However, when the remote device requests OBEX Authentication, the local device shall
respond with “Normal Authentication”. An example of “Normal Authentication” (PUT operation) is shown
below. The details shall be referred in 'OBEX version 1.2, IrDA Object Exchange Protocol version 1.2,
Infrared Data Association.

Example. Normal Authentication (PUT operation)

Clie 1% Connect Request
1 nt w/ Authentication Challenge
wo Target header
5 Ser 1% Connect Response
ver w/ Authentication Challenge
4| Clie 2" Connect Request
nt w/ Authentication Response
4 Ser 2" Connect Response
ver w/ Authentication Complete
6.4.1.1.1.2 P
l6J.4.1.1.1.1 P U
T T
R R
Clie | e ©
5 nt q
¥ u
e e
< s
t t
W one obiect w/ “telecom/###”
: except “telecomi####/luid/####H"
6 ss: 6.4.1.1.1.3 PUT Response

“Hi#HH# represents any object name.
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6.5 3.2 Authentication Key
Users can setup the following Authentication Key.

Session Key: 4 digits numeric key. The device of Server side requests the Session Key during
“Normal Authentication”. The value of the Session Key shall be same between the
Client and the Server. The Session Key is canceled during OBEX session release after
end of object transfer.

Example. “Normal Authentication” sequence and the Session Key usage

User inputs: User inputs:

i Session Key i i Session Key i

oo 1234, et 1234,
Client Server

Normal Auth. Connect Request

P H ( Time stamp : Private_key )
- Unigue value like serial No.
- Hidden from a user

Auth. Challenae (o)
H(a:1234) < Generate "a"
l Refer to the Session Key

of the Client side.

H(a:1234)
Generate "Bc" l Refer to the Session Key of the
Server side.

Generate "Bs"
Auth. Response (Bc)

P |f Bc=PBs, then OK

OK

<

< Authentication Complete >
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7.4. OPP : Object Push Profile

OPP is already defined by the Bluetooth SIG, which was released on 22 February 2001. Most of current
Bluetooth embedded cellular phones have OPP available, CCAP would like to utilize this as the
phonebook transfer.

The phonebook format is defined to adopt vCard ver2.1 when using the telephony application in this
specification.

OPP defines the roles, the server and the client. CCAP strongly requests that the AG should be the
client and the HF should be the server at the point of the phone functionality.

8. 5. vCard

As defined in OPP, the format of the phonebook should be followed ver.2.1 of vCard. However,
especially considering in Japanese situation, the HF Car Kit has to handle some of the ver3.0 of vCard
because the property of “Sort_String” is used for information of “Furi-gana” in vCard 3.0. The following
requirements or attentions should be considered for implementation.

8.1 5.1 Property
Properties of vCard for a standard cellular phone, which shall be careful to be implemented, are
listed below. Multiple phone numbers for a name entry of vCard can be stated. However, this guideline
does not specify the number of phone numbers.

Property Name Support Note Ref. IrMC1.1

VERSION Version M VCard 2.1 M
N Name M M
SOUND or Sort_String Furi-gana M Use the extended parameter. Note.1
TEL Phone number M Allow multiple entries M
EMAIL Mail address M Allow multiple entries @]
X-CLASS Secret property M value: -

PUBLIC[default] / PRIVATE

0 Default value is 0.
X-GNO Group No. Multi-Group entry is not -
Note.2

allowed.

Multiple Group names cannot be

set to the same Group.
X-GN Group name © Group name shall be unique for -

Note 2 each Group.

Default Group name: none
X-REDUCTION Speed dialing @] -
ADR Address 0 0]
ORG Company name ) 0]

Note.1 Refer to “IrMC Errata 2000 07 18 (July 28™ 2000).

Note.2 It is recommended both “Group number” and “Group name” be supported when the Group

setting is applied.

< Export >

(1) Character code settings: CHARSET, ENCODING
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- CHARSET: Shift-JIS or UTF8
- ENCODING: none
(2) Version information: VERSION
-vCard 2.1
(3) Name: N
- When the delimiter between the first name and the last name is needed, ;’ shall be used. The
first Name shall be set in Field-2 and the last name in Field-1.
When the delimiter is not needed, the first name and the last name shall be set in Field-1.
(4) Furi-gana: SOUND or Sort_String
- The extended parameter shall be used to indicate which property of “Furi-gana” is.
- Default parameter shall be X-IRMC-N.
Extended parameter name of property adding X-IRMC-“Furi-gana”
Field etc. Same field shall exist as described after X-IRMC-[Property].
CHARSET, ENCODING CHARSET: Shift-JIS'UTF8, ENCODING: none
- Using the extended parameter X-IRMC-N, this shall be “Furi-gana” of N and have five fields as
same as N.
(5) Telephone number: TEL
- Multiple TEL shall be able to be included in a vCard.
- Type of TEL shall be supported at least 5, general, cellular, home, work and FAX.
- Multiple TEL shall be able to be set for a type of TEL.
- Example of type of TEL and the parameter:
General ->VOICE [defaulf]
Cellular  ->CELL

Home ->HOME;VOICE
Work ->WORK;VOICE
FAX -> FAX

(6) E-mail address: EMAIL
- Multiple EMAIL shall be able to be included in a vCard.
- Multiple EMAIL shall be able to be set for the same address type of e-mail.
- The parameter shall be supported at least INTERNET [default].
(7) Secret property: XxCLASS
- IrMC Level 1 send: Send the default value [PUBLIC].
- IrMC Level 2,3,4 send: Send Secret Property as it is.
- Secret Property: OFF Send as PUBLIC.

- Secret Property: ON Send as PRIVATE.
(8) Group No. and Group name: X-GNO, X-GN
- I'MC Level 1 send: Not sent (Group No. to Group name correspondence between the

sender and the receiver might not be kept.)
- IrMC Level 2,3,4 send: Send as the setting
- When the Group No. is not set, default value 0 shall be sent.
- When the Group name is not set, only the property shall be sent.
(9) Speed dial: XREDUCTION
- IrMC Level 1 send: Not sent
- IrMC Level 2,3,4 send: Send as the setting

(10) Address: ADR
- Each field of ADR is shown below:

Field-1 Postal address (Not popular in Japan.)

Field-2 Extension address (Room No. of apartment, dormitory etc.)
Field-3 Street (House No., Block No. etc.)

Field-4 Minor district (Town, City etc.)

Field-5 Major district (State, Prefecture etc.)

Field-6 Postal code

Field-7 Country
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- If the address cannot be classified, it shall be described in Field-2.
(11) Company name: ORG
- Company name shall be set in Field-1.
- Section name shall be setin Field-2
(12) Send property for each IrMC Level:
- Data transfer in IrMC Level 1
The main case is expected between cellular phones of different users. In this case, properties
for Group settings and speed dial settings shall not be transferred in order to avoid
inconsistency of date between the sender and the receiver. Secret property shall be
transferred as the default value, PUBLIC.
- Data transfer in IrMC Level 2/3/4
e The main case is expected between cellular phones or PC of the same user. In this case, all
properties implemented shall be transferred as their settings
(13) Entire objects:
- When creating entire objects, the owner information shall be added as the head data. If the
owner information is missing, the head data shall be empty.
- As an example of creating entire objects for a cellular phone which does not support Static
Index of IrMC Level 3, the method of sorting the second data and the following data in Gojyu-
on, the Japanese syllabary, order is expected.

< Import >
(1) Character code settings: CHARSET, ENCODING
- Receiving objects, which CHARSET is SHIFT-JIS or UTF8, shall be enabled. f CHARSET is not
defined, it shall be regarded as SHIFT-JIS.
- f ENCODING is QUOTED-PRINTABLE or BASE64, the object shall be able to be received. If
ENCODING is not defined, the object shall be able to be received as no ENCODING.
- If CHARSET/ENCODING is defined other types, the object shall be able to be received
according to the feature of the cellular phone.
(2) Version information: VERSION
- VERSION:2.1 indicated vCard shall be able to be received.
- If there is no VERSION property, it shall be received as VERSION:2.1.
- f VERSION:3.0 is indicated, vCard3.0, it shall be able to be received according to the feature
of the cellular phone.

(3) Name: N
- Data in Field-1 of N shall be set as the last name, Field-2 as the first name.
- f N is not divided in Fields, whole data shall be set as the last name.
- If there is no N property, or if Nis NULL and FN exists, data in FN shall be setas a name. In this
case, whole data shall be set as the last name.
(4) Furi-gana: SOUND or Sort_String
- Data shall be set as Furi-gana which property is indicated in extended parameter after SOUND
or Sort_String.
- It is recommended that data between ‘<’ and ’>' can be received.
(5) Telephone number: TEL
- Example of the parameter and type of TEL:
VOICE -> General phone [default]
CELL -> Cellular phone
HOME;VOICE -> Home
WORK;VOICE -> Work
FAX -> FAX
- If the parameter is not supported, it shall be set as default value, VOICE.

10



©Copyright 2006-2007 Mobile Computing Promotion Consortium (MCPC)
MCPC TR-002 Hands-Free Profile 1.5 Guideline Version 1.50 Appendix ADraft

- The parameter added PREF shall be setin the first entry.
- If the total number of TEL over the max entries, exceeded data shall be discarded.
(6) E-mail address: EMAIL
- Unsupported parameters shall be set as default value, INTERNET.
- If the total number of EMAIL over the max entries, exceeded data shall be discarded.
(7) Secret property: XxCLASS
- IrMC Level 1 receive: Set as default value, PUBLIC
- IrMC Level 2/3/4 receive: If PUBLIC is indicated, set Secret property OFF.
If PRIVATE is indicated, set Secret property ON.
If illegal value is received, set as default value, PUBLIC.
(8) Group No. and Group name: X-GNO, X-GN
- IrMC Level 1 receive: Set Group No. as default value 0.
Group name shall be set that of Group No.O. If Group name of
Group No.0 is missing, Group name shall not be set.
- I'MC Level 2/3/4 receive: Group No. and Group name shall be set as they are.
If there is inconsistency between received Group No. and
received Group name, latter received information shall be
applied.
If the object has only Group No., Group name corresponding to
the Group No. shall be set automatically.
(9) Speed dial: XREDUCTION
- IrMC Level 1 receive: Set no Speed dial information.
- IrMC Level 2/3/4 receive: Set Speed dial information as it is.
If another Speed dial settings are already applied for the
receiver, latter received information shall be used and former
settings shall be discarded.
(10) Address: ADR
- If received ADR is divided in to some fields and Field-7 (Country) is Japan, Field-5 (Major
district) shall be set as the head data and assembled in order of Field-4, 3, 2 and 1.

(11) Company name: ORG
- Set the value in Field-1 as Company name and the value in Field-2 Section name.
(12) Owner/Local information:
- f entire objects are received in IrMC Level 2, the head data shall be applied for the owner
information. In this case, the subscriber number shall not be replaced.
If the head data is empty, it shall be discarded. The owner information shall not be replaced
with the empty object.
- If the owner information is received in IrMC Level 4 Sync, the subscriber number shall not be
replaced.
(13) Entire objects:
- When entire objects are received, feature of data indicating in received order or Gojyu-on, the
Japanese syllabary, order shall be equipped.
- If the total number of objects over the max entries, exceeded data shall be discarded.
(14) Common notice for each property
- Properties not implemented in the cellular phone shall be discarded.
- Parameters not implemented in the cellular phone shall be set as default value.
- Data which length over the entry limit, exceeded data shall be discarded.

8.2 5.2 Size of the vCard
However the limitation of vCard size is not defined, it should be taken into account for receive buffer
size of the Car Kit. Especially the recent cellular phone can handle the photograph, it is
recommended the transmit data can be selected by the user’s operation.

1
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8.3 5.3 other
For Japanese use, “MCPC GL-003 OBEX Implementation Guideline” should be referred.

12
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9. 6. Transfer
CCAP recommends to support the following object transfer.
(1) One object transfer
The OPP client can select just one objectto be transferred. The way to select the object is
implementation dependant. The selection by the user’s operation would be preferable. The client
may close OBEXsession after the transfer.

(2) Plural objects transfer
The OPP client can select plural objects to be transferred. The way to select the objects is
implementation dependant. The selection by the user’s operation would be preferable. In this
function, the user’s explicit operation to close OBEX session might be required on the OPP client.

(3) Entire objects transfer
The OPP client can select whole phonebook in the client.
In the specification of IrMC, OBEX authentication shall be executed when entire data push. However,
it's defined in OPP that this is not executed. In this guideline, CCAP recommends that OBEX
authentication be not executed because Bluetooth authentication is already done and we think
much of the convenience for the user.

10. 7. Others
(1) Additional properties for Japanese market

The following properties would be considered because the conventional cellular phones already

implement them.
- Memory number
- Group number
- Group name
- Secret code

They are defined in MCPC GL-003.
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