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Abstract of the contribution: This paper discusses how to deal with transcoding requirement during SRVCC when lack of common voice media formats between MGW and remote end, and proposes adding the text of the functionalities of SCC AS.
Introduction
When there is no common voice media formats between CS MGW and remote end, the transcoding service is required when SRVCC happens. It was discussed in the last meeting and was described as the following Editor’s notes. 
Editor’s notes: It is FFS how SCC AS can avoid allocating MRF to successfully complete the SDP offer/answer transactions from step a1 to a5.

Discussion
The transcoding services are usually used in the scenario of network interconnection as the operators select the mismatches codecs. The scenario is shown in Figure 1. To provide the necessary transcoding function, the IBCFs/TrGws are used or the MRFC/MRP is invoked by IMS control plan entities.
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Figure 1

The signaling path and the media path in above scenario are shown in Figure 2. The possible IBCF/TrGW is not shown in this figure. Here, the IBCF/TrGW located between MSC Server and Home IMS network is name L-IBCF/TrGW, and the IBCF/TrGW located between Home IMS network and remote end is name R-IBCF/TrGW.
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Figure 2
There are three alternatives to provide transcoding services.

Solution 1. Using L-IBCF/TrGW for transcoding

There are two possible ways according to Annex I of TS 23.228:
1) Proactive transcoding invocation
The L-IBCF/TrGW invokes proactive transcoding procedure when lack of a common codec between CS MGW and remote end.
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Figure 3
For brief, some steps are not described here.

step 2: Based on the interworking agreement, the IBCF as terminating IBCFs checks the SDP information and finds that all meida Codecs in SDP offer are not supported by the Home IMS Network, and then inserts possible additional codecs.
The solution has no impact to SCC AS.

2) Reactive transcoding support
The L-IBCF/TrGW invokes reactive transcoding procedure when lack of common codecs between CS MGW and remote end.

[image: image4.emf]MSC

/MGW

IBCF

/TrGW

SCC AS

Remote

End

1.Invite(offer)

9.Invite(new offer)

3.Re-Invite()

8.Detect mismatched Codec and 

add codecs.

4.200 Ok(offer)

6.Error response

5.Decide the common and 

prefered codecs

10.Re-Invite()

2.Invite(offer)

7.ACK(old SDP)


Figure 4
step 5: Upon receiving the SDP information of remote end, SCC AS checks the codecs supported by the remote end and CS MGW. 
Step 6: When finding no common codecs, SCC AS sends an error response, possibly including a list of codecs supported by remote end.

Step 7: At the same time, SCC AS sends ACK with the previous SDP (UE’s SDP under LTE) to remote end to keep the ongoing session unchanged.

Step 8: Based on the response in step 6, L-IBCF/TrGW detects the need for reactive transcoding and initiates reactive transcoding procedure.

Step 8: L-IBCF/TrGW sends Invite message with the new SDP information, which includes the additional codecs supported by remote end.
In this solution, SCC AS need not interact with MRF for transcoding.

Solution 2. Using R-IBCF/TrGW for transcoding

There are two possible ways according to Annex I of TS 23.228:

1) Proactive transcoding invocation
TheR-IBCF/TrGW invokes proactive transcoding procedure when lack of common codecs between CS MGW and remote end.
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Figure 5
Step 5: Based on the interworking agreement, the IBCF as terminating IBCFs checks the SDP information and finds that all meida codecs in SDP offer are not supported by the Home IMS Network, and then inserts possible additional codecs.

Step 6: IBCF/TrGW send 200 OK response with the cedecs supported by remote end and added by IBCF/TrGW.

Step 7: SCC AS decides the common comdecs and the preferred codecs.
The solution has no impact to SCC AS.

2) Reactive transcoding support
The R-IBCF/TrGW invokes reactive transcoding procedure when lack of common codec between CS MGW and remote end.
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Figure 6
Step 6: Upon receiving the SDP information of remote end, SCC AS checks the codecs supported by the remote end and CS MGW. 

Step 7: When finding no common codecs, SCC AS sends an ACK with the previous SDP (UE’s SDP under LTE) to remote end to keep the ongoing session unchanged.

Step 8: R-IBCF/TrGW forwards ACK to remote end.

Step 9: SCC AS falls back to Rel-8, and sends re-Invited with CS MGW SDP.

Step 10: R-IBCF/TrGW forwards re-Invite to remote end.

Step 11: Remote end determines that it does not support any codec in the SDP offer and answers with an appropriate error response. This response may include a list of supported codecs
Step 12,13: R-IBCF/TrGW invokes reactive transcoding procedure.
In this solution, SCC AS need not allocate MRF for transcoding.

Solution 3. Using MRF for transcoding

If there is not an IBCF/TrGW between MSC Server and home IMS network or between home IMS network and remote end, the transcoding services may be provided by MRF invoked by SCC AS.
In Rel-8 SRVCC, there is the same issue. To solve media encoding mismatches between CS MGW and remote end, the SCC AS should invoke proactive transcoding procedure or reactive transcoding procedure as specified in Annex P of TS 23.228, and the MRFC/MRFP acts as the transcoding entities
In Alternative-5 Remote update optimization, an example of using MRF for transcoding is shown in Figure 7.
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Figure 7

Step 4: Upon receiving the SDP information of remote end, SCC AS checks the codecs supported by the remote end and CS MGW. 

Step 5: When finding no common codecs, SCC AS interacts with MRF to request MRF to allocate transcoding resources. The MRF returns SCC AS the requested resources (MRF’s IP, port and codec for CS MGW, MRF’s IP, port and codec for remote end).
Step 6: SCC AS SCC AS responds 200 OK to MSC Server with MRF’s transcoding resources for CS MGW in SDP answer.

Step 7: SCC AS sends ACK request to remote end with MRF’s transcoding resources for remote end in SDP answer.

To SCC AS, the procedure in this Alternative is simplert than the proactive transcoding or reactive transcoding using in Rel-8 SRVCC, and is also more efficient . 
Conclusion
1. It can be avoided for SCC AS allocating MRF to successfully complete the SDP offer/answer transactions by using IBCF/TrGWs for transcoding.
2. The procedure for SCC AS to allocation MRF for transcoding in this Alternative is simpler than that in Rel-8 SRVCC, and is also more efficient.
Proposal

1. Add the functionalities of SCC AS for enhanced SRVCC.

2. Delete the Editor’s notes related to MRF, and add the behavior of SCC AS when finding no common voice media formats.
Begin of 1st change
6.5
Alternative 5 - Remote update optimization

6.5.1
Architecture Reference Model

The architecture model of Rel-8 SRVCC is not affected by this alternative.
6.5.2
Functional Entities

Editor’s Note:
This subclause will define the functionalities of functional entities for the enhanced SRVCC.
6.5.2.1
SCC AS

SCC AS should provide the following functions besides functions defined in TS 23.216[3]:

1.
SCC AS shall store the SDP information of MGW upon receiving the Session Transfer Initiation message for SRVCC.

2.
SCC AS shall not include the SDP information when sending remote update message (e.g. re-INVITE message) for SRVCC.
3.
SCC AS shall decide the common supported voice media formats and the most preferred format from MGW SDP and remote end SDP when receiving the remote end SDP information.
4.
SCC AS shall include the decided voice media formats of MGW in ACK message to remote end, and include the decided voice media formats of remote end in 200 OK message to MSC Server.. 

6.5.3
Message Flows

Based on Serial Handover in Alternative 2, an optimization to Remote Update procedure is shown in Figure 6.5.3-1.
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Figure 6.5.3-1: Remote update optimization to SRVCC using Serial Handover
a1. MSC sends session transfer request INVITE to SCC AS with MGW SDP in SDP offer after CS handover preparation.

a2. SCC AS stores the SDP information of MGW and sends media update request Re-INVITE to remote end without SDP.

a3. Remote end responds 200 OK to SCC AS with remote end SDP in SDP offer, which carries the using SDP and all media formats supported by the remote end.


Upon receiving remote end SDP, SCC AS shall:

-
 match the m lines between MGW SDP and remote end SDP by media type, and find the m line of the voice media stream;

-
select the common supported voice media formats from MGW SDP and remote end SDP;

- 
select the most preferred format among the common supported voice media formats;

-
generate remote end SDP in step a4 and MGW SDP a5 using the selected media formats and the most preferred format.
NOTE :
If SCC AS finds that there is no common voice media formats supported by MGW and remote end, the transcoding service is performed using one of the following mechanisms:
1) In the case that an IBCF/TrGW located between MSC Server and home IMS network can perform reactive transcoding support procedure, SCC AS keeps the ongoing media path unchanged and sends an error response to MSC, possibly including a list of voice media formats supported by remote end.
2) In the case that an IBCF/TrGW located between home IMS network and remote end can perform reactive transcoding support procedure, SCC AS keeps the ongoing media path unchanged, and then falls back to Rel-8 to initiate a Rel-8 remote update procedure by sending a media update message with MGW SDP information.
3) SCC AS interacts with MRFC/MRFP to request transcoding resources. Then SCC AS generates remote end SDP and MGW SDP using MRF’s transcoding resources information. The SDPs are used in step a4 and a5 respectively.
a4. SCC AS responds 200 OK to MSC with remote end SDP in SDP answer.

a5. SCC AS sends ACK request to remote end with MGW SDP in SDP answer.

b1. After Session Transfer to IMS is completed, MSC sends PS to CS Handover response to EPS.

b2. EPS sends Handover Command to UE.

b3. UE tunes to the target CS access. 

The voice downlink media stream is interrupted once the remote end receives SDP answer in step a5, or the SRVCC UE performs step b3. It is restored until both step a5 and step b3 are completed. So the interruption time of the downlink media stream is:

· Td= Ta5-(Ta4+Tb1+Tb2）when step b3 is completed before remote media switching is done in step a5, i.e. Ta5>Ta4+Tb1+Tb2+Tb3; or
· Td=(Ta4+Tb1+Tb2+Tb3)-Ta5 when step b3 is done after remote media switching is done in step a5, i.e. Ta4+Tb1+Tb2>Ta5; or
· Td=Tb3 when step 3 is done in parallel with remote media switching in step a5. 
So the interruption time of the downlink media stream is equal to Tb3 at the best case, and shorter than htoses in Rel-8 SRVCC and Alternative Serial Handover.

During remote media switching, the remote end will prepare to receive media with old format for a brief time upon receiving the SDP answer in step a5 (as specified in IETF RFC 3264 subclause 8.3.2). The voice uplink media stream is interrupted after step b2, and restored after step both b3 and step a5 are done. So the interruption time of the uplink media stream is:

· Tu= Tb3

NOTE 1: The remote end may not support the capability. In that case, for the interruption time, there's no difference between the uplink media stream and the downlink media stream.
NOTE 2: The assumption here is that the in-flight uplink media stream packets transmitted from the old source (i.e. on the UE’s IMS access leg) are not blocked by the PCEF of the remote party, once the PCEF of the remote party has authorised the new SDP offer. If this assumption is not valid, for the interruption time, there's no difference between the uplink media stream and the downlink media stream.
Comparing to Alternative Serial Handover, the interruption time is further optimized.
End of change
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SA WG2 TD


_1324361833.vsd
MSC
/MGW


IBCF
/TrGW


SCC AS


Remote
End


1.Invite(offer)


2.Add Additional codecs  if needed based on SLA.


3.Invite(offer)


4.Re-Invite()



_1324449287.vsd
MSC
/MGW


IBCF
/TrGW


SCC AS


Remote
End


1.Invite(offer)


9.Invite(new offer)


3.Re-Invite()


8.Detect mismatched Codec and add codecs.


4.200 Ok(offer)


6.Error response


5.Decide the common and prefered codecs


10.Re-Invite()


2.Invite(offer)


7.ACK(old SDP)



_1324449288.vsd
2G/3G


Home IMS Network


Remote Network


UE


LTE


L-IBCF/TrGW


R-IBCF/TrGW


MRF



_1324449284.vsd
MSC
/MGW


MRF


SCC AS


Remote
End


1.Invite(offer)


2.Re-Invite()


5.Allocate transcoding resource


6.200 Ok(answer)


3.200 Ok(offer)


4.Decide the common and prefered codecs


7.ACK(answer)



_1324449285.vsd
MSC
/MGW


IBCF
/TrGW


SCC AS


Remote
End


1.Invite(offer)


2.Re-Invite()


3.Re-Invite()


4.200 Ok(offer)


5.200 Ok(offer)


11.Error response


6.Decide the common and prefered codecs 


9.Re-Invite(offer)


10.Re-Invite(offer)


7.ACK(old SDP)


8.ACK(old SDP)


12.Detect mismatched Codec and add codec.


13.Re-Invite(new offer)



_1324365499.vsd
MSC
/MGW


IBCF
/TrGW


SCC AS


Remote
End


1.Invite(offer)


2.Re-Invite()


3.Re-Invite()


5.Add additional codec added if needed based on SLA.


4.200 Ok(offer)


8.200 Ok(answer)


7.Decide the prefered codecs


9.ACK(answer)


10.Enable the transcoding functionality if required.


6.200 Ok(offer)


11.ACK(answer)



_1324361547.vsd
SCC AS


CSCF


UE


MSC Server


IBCF


TrGW


Remote End


UE


EPS


MRF


IBCF


TrGW



