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1. Discussion
1.1 Introduction

When the PS to CS SRVCC access transfer takes place, the ATCF receives the INVITE request due to STN-SR from MSC server, and the ATGW is in the media path of the session with active speech media component which has been made active most recently, the ATCF immediately responds with 200 OK response to the INVITE request due to STN-SR, and then sends INVITE request due to ATU-STI for PS to CS SRVCC towards the SCC AS. 

The ATCF populates the INVITE request due to ATU-STI for PS to CS SRVCC as follows:

---------------------------------------

12.7.2.2
Active session transfer
...

2)
initiate a new dialog toward the SCC AS (i.e. a target access leg) by sending an initial SIP INVITE request due to ATU-STI for PS to CS SRVCC toward the SCC AS populated with:

a)
the SDP offer containing the currently used media with ATGW ports and IP addresses towards the remote UE as provided by the ATGW. The ATCF shall include in the SDP offer only the media of the media types offered in the received SIP INVITE request due to STN-SR;

...
---------------------------------------

When the SCC AS receives the INVITE request due to ATU-STI for PS to CS SRVCC, and if the SCC AS determines that the SDP in INVITE due to ATU-STI for PS to CS SRVCC is the same as in the source access leg, the SCC AS responds immediately with 200 OK response to the INVITE request due to ATU-STI for PS to CS SRVCC (otherwise the SCC AS sends re-INVITE to the remote UE):

---------------------------------------

12.3.5
SCC AS procedures for PS to CS access transfer: PS to CS SRVCC enhancement using the ATCF
...

a)
if:

-
the SDP offer in the SIP INVITE request contains speech media component only and the speech media component of the SDP offer in the SIP INVITE request is the same as the speech media component of the SDP negotiated by the ATCF in the session being transferred; or

-
the SDP offer in the SIP INVITE request contains speech media component and video media component and the speech media component and the video media component of the SDP offer in the SIP INVITE request is the same as the speech media component and the video media component of the SDP negotiated by the ATCF in the session being transferred;


then the SCC AS shall:

i)
not send a SIP re-INVITE request towards remote UE; and

ii)
send a SIP 200 (OK) response to the SIP INVITE request containing the SDP negotiated by SCC AS towards ATCF in the session being transferred;

...
---------------------------------------
1.2 Problem statement

It is clear which media types the ATCF includes in the SDP offer in the INVITE request due to ATU-STI for PS to CS SRVCC (i.e. m=audio for PS to CS SRVCC).

However, it is NOT clear which payload type numbers, codecs and media parameters the ATCF includes for the m=audio in the SDP offer in the INVITE request due to ATU-STI for PS to CS SRVCC. The 24.237 text just talks about "the currently used media with ATGW ports and IP addresses towards the remote UE as provided by the ATGW".
A clear statement is needed in order:

-
for all ATCFs to set up the SDP offer in the same way; and

-
for the SCC AS to identify that the speech media component of the SDP offer the same as the SDP negotiated by the ATCF in the session being transferred.
2. Possible solutions
2.1
Solution 1

The ATCF includes SDP offer containing m=audio with all the payload type numbers and related codecs, media parameters and SDP attributes of the speech media component of the last SDP provided by the ATCF towards the remote UE in source access leg. Order of the payload type numbers is preserved. 
NOTE 1:
If the SC UE was offerer of the last offer/answer exchange with the remote UE and some of those media formats were rejected by the remote UE, SCC AS will reject them too.
In order to figure out whether the SDP is the same as used in the source access leg, the SCC AS checks that the IP address, port and payload type numbers (including the order of the payload type numbers):

-
of m= audio media component in the SDP offer received in INVITE request due to ATU-STI for PS to CS SRVCC; and
-
of m= audio media component in the SDP provided by the ATCF in the source access leg; 
are the same.

NOTE 2:
If an IBCF is included in the media path of INVITE request due to ATU-STI for PS to CS SRVCC, the IBCF changes IP address and/or port in SDP offer of the INVITE request due to ATU-STI for PS to CS SRVCC. 

NOTE 3:
If IBCF is not detected, the SCC AS does not check that each payload type number is mapped to the same media format. It is the ATCF responsibility to set up the SDP offer correctly. 

2.2
Solution 2

The ATCF includes SDP offer containing m=audio media:

-
if the last SDP provided by the ATCF towards the remote UE in source access leg was SDP offer, with the payload type numbers and related codecs, media parameters and SDP attributes of the speech media component of the last SDP offer provided by the ATCF towards the remote UE, restricted to payload type numbers which describe the same media format as a payload type in SDP answer received from the remote UE. 

NOTE 1:
As the payload type numbers can differ in SDP offer and SDP answer, the ATCF cannot just check the payload type numbers. The ATCF needs to analyze and compare the media formats described by the payload types.

-
if the last SDP provided by the ATCF towards the remote UE in source access leg was SDP answer, all the payload type numbers and related codecs, media parameters and SDP attributes of the speech media component of the last SDP answer provided by the ATCF towards the remote UE.

NOTE 1:
If ATCF includes additional payload type numbers with additional codecs (e.g. to offer additional codecs to be used between ATGW and remote UE to avoid transcoding), the SCC AS would forward the offer towards remote UE.
In order to figure out whether the SDP is the same as used in the source access leg, the SCC AS checks that the IP address, port and payload type numbers (including the order of the payload type numbers):

-
of m= audio media component in the SDP offer received in INVITE request due to ATU-STI for PS to CS SRVCC; and

-
of m= audio media component in the SDP derived, using the same rules as the ATCF, from the SDP provided by the ATCF in the source access leg;
are the same. 

NOTE 3:
If an IBCF is included in the media path of INVITE request due to ATU-STI for PS to CS SRVCC, the IBCF changes IP address and/or port in SDP offer of the INVITE request due to ATU-STI for PS to CS SRVCC. 

2.3
Solution 3

The ATCF includes SDP offer containing m=audio with all the payload type numbers and related codecs, media parameters and SDP attributes of the speech media component of the last SDP provided by the ATCF towards the remote UE and includes SDP attribute with a hash of the m=audio line (including related attributes)

NOTE 1:
If ATCF includes additional payload type numbers with additional codecs (e.g. to offer additional codecs to be used between ATGW and remote UE to avoid transcoding), ATCF does not include the SDP attribute with hash and the SCC AS will forward the offer towards remote UE.

In order to figure out whether the SDP is is the same as used in source access leg, the SCC AS compares calculates the hash of the m=audio line (including related attributes apart from the SDP attribute with the hash provided by the ATCF) and compares it with the SDP attribute with the hash provided by the ATCF.

3. Evaluation

Solution 1:
+ simple ATCF handling

-/- relatively simple SCC AS handling to determine whether the SDP is the same as in source access leg, low likelyhood to incorrect interpretation whether the SDP is "same" as in the source access leg
+ no new SDP attribute needed

Solution 2:

- complicated ATCF handling

- complicated SCC AS handling to determine whether the SDP is the same as in source access leg, high likelyhood to incorrect interpretation whether the SDP is "same" as in the source access leg due to complicated derivation rules
Solution 3:

+ simple ATCF handling

+ simple SCC AS handling to determine whether the SDP is the same as in source access leg, low likelyhood to incorrect interpretation whether the SDP is "same" as in the source access leg
- new SDP attribute needed to carry the hash

4. Proposal

It is proposed to discuss the problem above and agree a solution.

Annex A - Evaluation of 24.229 and RFC3264

RFC3264 states:

-------------------------------

5 Generating the Initial Offer

...

5.1 Unicast Streams 

...

   For recvonly and sendrecv streams, the port number and address in the

   offer indicate where the offerer would like to receive the media

   stream.

...

   The list of media formats for each media stream conveys two pieces of

   information, namely the set of formats (codecs and any parameters

   associated with the codec, in the case of RTP) that the offerer is

   capable of sending and/or receiving (depending on the direction

   attributes), and, in the case of RTP, the RTP payload type numbers

   used to identify those formats.  If multiple formats are listed, it

   means that the offerer is capable of making use of any of those

   formats during the session.  In other words, the answerer MAY change

   formats in the middle of the session, making use of any of the

   formats listed, without sending a new offer.

...

For a sendrecv stream, the offer SHOULD indicate those

   codecs that the offerer is willing to send and receive with.

...

For sendrecv RTP

   streams, the payload type numbers indicate the value of the payload

   type field the offerer expects to receive, and would prefer to send.

   However, for sendonly and sendrecv streams, the answer might indicate

   different payload type numbers for the same codecs, in which case,

   the offerer MUST send with the payload type numbers from the answer.
      Different payload type numbers may be needed in each direction

      because of interoperability concerns with H.323.  

...

6 Generating the Answer

...

For streams marked as sendrecv in the answer,

   the "m=" line MUST contain at least one codec the answerer is willing

   to both send and receive, from amongst those listed in the offer.

   The stream MAY indicate additional media formats, not listed in the

   corresponding stream in the offer, that the answerer is willing to

   send or receive (of course, it will not be able to send them at this

   time, since it was not listed in the offer).
...

   In the case of RTP, if a particular codec was referenced with a

   specific payload type number in the offer, that same payload type

   number SHOULD be used for that codec in the answer.

...

   Although the answerer MAY list the formats in their desired order of

   preference, it is RECOMMENDED that unless there is a specific reason,

   the answerer list formats in the same relative order they were

   present in the offer.

...

The answerer MUST be

   prepared to receive media for recvonly or sendrecv streams using any

   media formats listed for those streams in the answer, and it MAY send

   media immediately.

...

The answerer MUST send using a media format in the offer

   that is also listed in the answer, and SHOULD send using the most

   preferred media format in the offer that is also listed in the

   answer.  In the case of RTP, it MUST use the payload type numbers

   from the offer, even if they differ from those in the answer.
...

7 Offerer Processing of the Answer 

...

It MUST send using a media format listed in the answer,
   and it SHOULD use the first media format listed in the answer when it

   does send. 

...

   The offerer MAY immediately cease listening for media formats that

   were listed in the initial offer, but not present in the answer. 

-------------------------------

24.229 states:

-------------------------------

6.1.1
General

...

NOTE 1:
A codec can have multiple payload type numbers associated with it.

...

6.1.2
Handling of SDP at the originating UE

...

Upon receiving an SDP answer, which includes more than one codec per media stream, excluding the in-band DTMF codec, as described in subclause 6.1.1, the UE shall send an SDP offer at the first possible time, selecting only one codec per media stream.

...

6.1.3
Handling of SDP at the terminating UE

...

Upon sending a SDP answer to an SDP offer (which included one or more media lines which was offered with several codecs) the terminating UE shall select exactly one codec per media line and indicate only the selected codec for the related media stream. In addition, the UE may indicate support of the in-band DTMF codec, as described in subclause 6.1.1.

...

-------------------------------

