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1. Introduction

Within the companion contribution, N3-000578, we proposes working method for “Service Modification” with pre-notification (in call modification). Then, this contribution provides the modification procedures between speech and multimedia.

2. Discussion

When user wants the call to change multimedia, i.e. 32kbps or 64kbps UDI Multimedia, the user must designate a BC (Bearer Capability) corresponding to Multimedia codec as BC2 added to initially requested service specified by BC1. This is belonging to the current “in-call modification” scenario.

We think service modification to be applicable as following methods;

1) end-end modification between speech and multimedia by using BICC Codec modification

2) end-end modification between speech and multimedia by using capability expected to be enhanced by “IWF at the network border”
In the following sections, we introduce above two scenarios to implement service modification between speech and multimedia.

2.1 end-end modification between speech and multimedia by using BICC Codec modification

Figure 1 shows sequence flow of service modification between speech and multimedia. By this figure, we try to introduce draft stage-2 description to have detail flow. In this figure, “Yellow shaded” part is showing the part of standardisation work d\needed.


2.1.1 Codec Modification: General

During call setup phase, Setup message on UE originating and on UE terminating or Call confirmed message on UE terminating contains BC IEs designating speech and multimedia. And Supported Codec List IE in CC contains both speech codec and multimedia codec. Network does BICC codec negotiation based on Supported Codec List IE sent from UE.
Service modification between speech and multimedia during call is made by MODIFY message including BC IE that specifies a service to be changed into. The BC IE included in MODIFY message should be the BC IE designated during call setup phase.

2.1.2 Codec Modification: Detail
-Mobile Origination

UE->Network

SETUP contains Supported Codec List IE that indicates speech codecs and multimedia codecs supported by UE PLMN BC IE for speech and PLMN BC IE for. A service designated by PLMN BC IE1 shows the service applied on call setup stage and one by PLMN BC IE2 shows the service modified during call.

In this case, BS61, Alternate speech/data is needed to be checked.

Network

When network receiving setup message didn’t support a modification between speech and multimedia or the service couldn’t be provided caused by subscription check, network must decide whether speech or multimedia should be provided, then includes PLMN BC IE indicating decided service category into CALL PROC message. By confirming this content, UE could recognise a fact that the network can’t execute a modification between speech and multimedia and decided service category, i.e. speech or multimedia. In this case, PLMN BC IE received by network will not be mapped into ISDN BC IE but only map Codec list will be mapped into BICC.

Supported Codec list is used by BICC codec negotiation. When originating network doesn’t support modification between speech and multimedia, the codec that doesn’t match with a service indicated by PLMN BC IE1 of SETUP or PLMN BC IE1 of CALL PROC will be removed from the supported codec list.

Network->UE

The result of negotiation for speech codec and multimedia codec is notified through RANAP/RRC as well as speech codec negotiation procedure. UE will finally recognise whether the modification between speech and multimedia is accepted or not based on the result notified through RANAP/RRC. If both speech and multimedia codec was included, the modification between speech and multimedia is regarded as accepted. Otherwise, not both were included, the modification is regarded as not acceptable.

-Mobile Termination

Network->UE

SETUP includes PLMN BC IE1 and PLMN BC IE2 derived by codec list transferred by BICC. A service indicated by PLMN BC IE1 and PLMN BC IE2 is chosen based on the priority of codec list. If speech codec has higher priority, PLMN BC IE1 includes speech, otherwise PLMN BC IE1 includes multimedia. When UE supports modification between speech and multimedia UE responds Supported Codec List IE containing speech codec and multimedia codec supported by UE to network through CALL CONFIRMED. If the UE doesn’t support modification between speech and multimedia the CALL COMFIRMED includes only codecs that match with service indicated by PLMN BC IE1.
Network

Network compares CODEC list sent from originating network and terminating UE with PLMN BC IE included in CALL CONFIRMED, and decides available CODECs. And then the available CODECs is transferred into originating network through APM(BICC message) and is notified to terminating UE through RANAP/RRC. 

Network->UE
The result of negotiation for speech codec and multimedia codec is notified through RANAP/RRC as well as speech codec negotiation procedure. UE decides whether the modification between speech and multimedia is accepted or not based on the result notified through RANAP/RRC. If both speech and multimedia codec was included, the modification between speech and multimedia is regarded as accepted. Otherwise, when not both were included, the modification is regarded as not accepted.

-UE initiated modification

UE sends MODIFY message including PLMN BC IE indicating service category, i.e. speech or multimedia, desired by UE. The PLMN BC IE should be PLMN BC IE negotiated during call setup phase. The network received MODIFY message commence  BICC modification procedure in order to modify service,  specified by PLMN BC IE. After BICC modification, network sends MODIFY COMPLETE message. On receiving the message, UE begins communication with modified service category.

-Network initiated modification

The network received BICC CODEC modification sends MODIFY message including PLMN BC IE indicating service category, i.e. speech or multimedia, requested by UE in order to modify service requested by CODEC modification. If UE could accept the service modification, UE responds MODIFY COMPLETE message. After receiving the MODIFY COMPLETE message, network commences modification RAB and the network bearer modification. When RAB modification was completed, UE begins communication with modified service category. In this case, this service should be PLMN BC IE negotiated during call setup phase.

2.1.3 possible work needed in relevant WGs

SA4 

· Addition of multimedia codec(3G-H.324) into Codec List(TS26.103)
· Addition of 32kbit/s multimedia and 64kbit/s multimedia
CN3/CN4

· Definition of mapping method between Codec list and PLMN BC shown in sequence of 1 to 2 and 3-4 (TS23.205 or TS29.007 being considered) 

· Definition of mapping method between Codec list and PLMN BC shown in sequence of 11 to 13

CN4

· Definition of end-end modification procedure shown in sequence of 10 to 17(TS23.153 or TS 23.205)

CN3

· Definition of value of BC1 and BC2 used on modification between speech and multimedia( TS27.001)

· Refinement of WI and encouragement of mutual understanding between relevant WGs for effective work. (issue LS to relevant WGs)

CN1

· Addition of description about conditions for In-call modification(BC IE included in MODIFY message)

2.2 end-end modification between speech and multimedia by using capability expected to be enhanced by “IWF at the network border”
Figure 2 shows alternative sequence flow of service modification between speech and multimedia by using capability expected to be enhanced by “IWF at the network border”. By this figure, we try to introduce draft stage-2 description to have detail flow. In this figure, “Blue shaded” part is showing the different part with previous flow shown in Figure 1.



2.2.1 Alternative Modification (Utilise capability of IWF at the network border) :Geneal

During call setup phase, Setup message on UE originating and on UE terminating or Call confirmed message on UE terminating contains BC IEs designating speech and multimedia codec. And Supported Codec List IE in CC contains speech codec. Network does BICC codec negotiation based on Supported Codec List IE sent from UE. Additionally, the PLMN BC IEs are transported within core network by BICC message.
Service modification between speech and multimedia during call is made by MODIFY message including BC IE that specifies a service to be changed into. The BC IE included in MODIFY message should be the BC IE designated during call setup phase.

2.2.2 Alternative modification(Utilise capability of IWF at the network border) :Detail
-Mobile Origination

UE->Network

SETUP contains Supported Codec List IE including speech codec supported by UE, PLMN BC IE for multimedia and PLMN BC IE for speech. A service designated by PLMN BC IE1 shows the service applied on call setup stage and one by PLMN BC IE2 shows the service modified during call.

In this case, BS61, Alternate speech/data is needed to be checked.

Network

When network receiving setup message didn’t support a modification between speech and multimedia or the service couldn’t be provided caused by subscription check, network must decide whether speech or multimedia should be provided, then includes PLMN BC IE indicating decided service category into CALL PROC message. By confirming this content, UE could recognise a fact that the network can’t execute a modification between speech and multimedia and decided service category, i.e. speech or multimedia. 

PLMN BC IE received by network will not be mapped into ISDN BC IE but two PLMN BC IEs will be included within IAM message. Originating network decides whether end-end modification between speech and multimedia is available or not according to PLMN BC IE(s) included in APM message. If APM contains only one kind of PLMN BC, this means that end-end modification between speech and multimedia is not available.

Supported Codec list is used by BICC codec negotiation.

Network->UE

The result of negotiation for speech codec is notified through RANAP/RRC as well as speech codec negotiation procedure. PLMN BC IE responded by APM is notified to to UE through NOTIFY or PROGRESS message that is enhanced to transfer PLMN BC IE or newly added CC message. Finally if PLMN BC IE notified by network is one kind, UE recognizes that end-end modification between speech and multimedia is not available.

-Mobile Termination

Network->UE

SETUP includes PLMN BC IE1 and PLMN BC IE2 that are PLMN BC IEs transferred by IAM message (BICC). When UE supports modification between speech and multimedia UE responds Supported Codec List containing speech codec supported by UE through CALL CONFIRMED.and two kinds of PLMN BC IE. Or UE set no PLMN BC IE. If the UE doesn’t support modification between speech and multimedia the CALL COMFIRMED includes PLMN BC IE1 and when PLMN BC IE1 showed the CALL COMFIRMED includes supported codec.

Network

Network decides available Codec based on CODEC list sent from originating network and terminating UE and on PLMN BC IE included in CALL CONFIRMED, and decides available CODECs. And then the available CODECs is transferred into originating network through APM(BICC message) and also PLMN BC IE is included in APM message. If PLMN BC IE wasn’t included in CALL CONFIRMED, PLMN BC IE will not be included in APM. Then the Codec list will be notified to terminating UE through RANAP/RCC.

Network->UE

The result of negotiation for speech codec is notified through RANAP/RRC as well as speech codec negotiation procedure. Since modification between speech and multimedia is executable only when two kinds of PLMN BC IE was set within SETUP message

-UE initiated modification

UE sends MODIFY message including PLMN BC IE indicating service category, i.e. speech or multimedia, desired by UE. The PLMN BC IE should be PLMN BC IE negotiated during call setup phase. The network received MODIFY message commence BICC modification procedure in order to modify service category, TS or BS, specified by PLMN BC IE. After BICC modification, network sends MODIFY COMPLETE message. On receiving the message, UE begins communication with modified service category.

-Network initiated modification

The network received BICC modification sends MODIFY message including PLMN BC IE in order to requested modification. If UE could accept the service modification, UE responds MODIFY COMPLETE message. After receiving the MODIFY COMPLETE message, network commences modification RAB and the network bearer modification. When RAB modification was completed, UE begins communication with modified service category. In this case, this service should be PLMN BC IE negotiated during call setup phase.

2.1.3 possible work needed in relevant WGs
ITU-T

· Addition of transfer mechanism for PLMN BC into BICC( if APM is available to use, work in ITU-T may be unnecessary)
CN4

· Definition of end-end modification procedure shown in sequence of 10 to 17(TS23.153 or TS 23.205)

CN3

· Refinement of WI and encouragement of mutual understanding between relevant WGs for effective work (issue LS to relevant WGs)

· Definition of value of BC1 and BC2 used on modification between speech and multimedia(TS27.001)

CN1

· Addition of capability to notify the result of BC IE negotiation with terminating switch
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Figure 1:Service modification between speech and multimedia








Figure 2:Service modification between speech and multimedia by using “IWF at the network border”
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