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1. Discussion
1.1 Introduction

When performing the SRVCC access transfer using non ICS procedures, the SC UE and the SCC AS (and ATCF since Rel-10) must independently determine which sessions were transferred as the SRVCC access transfer INVITE request from MSC Server/MGW contains just STN-SR and does not contain dynamic session transfer identifier. 
If SC UE determines that session X was transferred while SCC AS associates the SRVCC access transfer INVITE request with session Y, the user at the SC UE will be misinformed on who the remote party is and may e.g. unintentionally disclose confidential information.
24.237 currently does not ensure that SC UE and SCC AS (and ATCF since Rel-10) reach the same results.
In order to reach the same results, the SC UE and SCC AS (and ATCF since Rel-10) must be aware of which sessions are transferrable by SRVCC access transfer procedures.
1.2 Example of error scenario
1.2.1 Rel-8 error scenario
SRVCC access transfer scenario according to 24.237 Rel-8:
· SCC AS anchors only MMTEL sessions.

· UE establishes session X (MMTEL with full-duplex speech) which gets anchored in SCC AS and then another session Y (XYZ service with full-duplex speech) which does not get anchored in SCC AS. Both sessions stay active. PCRF assigns QCI=1 to the speech bearer of the session X (since MMTEL) and any QCI (1 or other) to the speech bearer of session Y (since it is not MMTEL). 
· when SRVCC occurs:
· As both sessions X and Y contain active speech and as session Y was established later, the UE associate the created CS call with the session Y. 

· As SCC AS is aware of session X only and as the session X contains active speech, the SCC AS associates the SRVCC access transfer INVITE request with the session X. 

As result, SC UE indicates to the user that session Y was transferred while SCC AS actually transferred session X. 
1.2.2 Rel-9 error scenario
SRVCC access transfer scenario with SCC AS, MSC Server and SC UE supporting the MSC Server assisted mid-call feature according to 24.237 Rel-9:
· SCC AS anchors only MMTEL sessions.

· UE establishes session X (MMTEL with full-duplex speech) which gets anchored in SCC AS and then another session Y (XYZ service with full-duplex speech) which does not get anchored in SCC AS. Session X contains inactive speech, session Y contains active speech. PCRF assigns QCI=1 to the speech bearer of the session X (since MMTEL) and any QCI (1 or other) to the speech bearer of session Y (since it is not MMTEL). 

· when SRVCC occurs:

· UE does not apply the MSC Server assisted mid-call feature since the session Y (with active speech) does not contains the g.3gpp.mid-call feature tag. UE associates the created active CS call with the session Y. 

· As SCC AS is aware of session X only and as the session X contains inactive speech and as all MSC Server, SCC AS and SC UE indicated the MSC Server assisted mid-call feature support, the SCC AS associates the SRVCC access transfer INVITE request with the session X and indicates to MSC Server that single held session was transferred

As result, SC UE indicates to the user that session Y was transferred as active CS call while SCC AS and MSC Server actually transferred session X as held CS call.

1.3 Stage-2 input and further considerations

The following needs to be taken into account:

1. according to 23.216 clause 6.2 + 6.3, the SRVCC procedures transfer of voice bearer with QCI=1 (when in EPS) or traffic class = conversational (when in UTRAN HSPA) when UE indicated SRVCC capability
2. according to 23.216 clause 6.2.1 + 6.3.1, the UE is supposed to send TAU/RAU with modified SRVCC capability if the service configuration on the UE is changed (e.g. the user changes between an IMS speech service supported by the home operator and a PS speech service incompatible with SRVCC)
3. according to 23.216 clause 4.2.2 + 4.2.3, the IMS multimedia telephony sessions are anchored in IMS for facilitating session transfer (SRVCC) of the voice component to the CS domain.
4. according to 23.203, clause 6.1.7.2, QCI values are QoS charateristics. "Conversational Voice" is just one example of where QCI=1 can be used. There is no restriction stating that QCI=1 is only allowed to be used in speech bearer of MMTEL.
5. UE will not be aware of the IMS communication service identifier asserted by the S-CSCF for the session as: 

a. according to 24.229 clause 5.4.3.2, when inserting the P-Asserted-Service, the S-CSCF is not required to honor the preferred IMS communication service identifier in the P-Preferred-Service in the originating SIP requests sent from the UE. 
b. according to 24.229 clause 4.4.5, P-CSCF (entity at trust boundary for P-Asserted-Service) removes the P-Asserted-Service (containing the the IMS communication service identifier asserted by S-CSCF) from the terminating SIP requests. 
6. according to 24.237 clause 12.3.1, the SCC AS is supposed to transfer the session with active full-duplex speech component that was most recently made active. The algorithm by which SCC AS determines whether an SDP audio media is "full-duplex speech component" is not specified.
7. since Rel-9, SCC AS may also anchor sessions of IMS communication services other than MMTEL (e.g. IPTV) for inter UE transfer.
8. since Rel-10, according to 23.237 clause 6.3.2.1.9.1, when SRVCC enhancements are used and ATCF performs the access transfer, the ATCF needs to select the transferred session using the same criteria as SCC AS.
2. Evaluation of proposed solutions
2.1
Solution C1-110792
2.1.1. Principle
The solution proposes that:

-
when session is set up, 
-
SC UE explicitly indicates that the session is transferrable by SRVCC access transfer procedures. SC UE is allowed to include the indication only if the session contains the full-duplex speech component.
-
when SCC AS is invoked, SCC AS explicitly indicates that the session is transferrable by SRVCC access transfer procedures. 
-
when SRVCC access transfer occurs, SC UE and SCC AS transfer only the session where both SC UE and SCC AS included the indications
NOTE:
when SRVCC enhancement is used, then when SRVCC access transfer occurs, ATCF transfer only the session where both SC UE and SCC AS included the indications

2.1.2. Evalution

+
solves the whole problem

+
does not impose any restriction on QoS usage in underlying network

-
requires new information elements to be included in signalling messages
2.2. Solution C1-110277
2.2.1
Principle
The solution proposes that:

-
when session is set up, network is set up so that MMTEL sessions are anchored in SCC AS and:
-
in EPS, PCRF grants QCI=1 to bearer for speech media component of MMTEL session. No other bearer in any IMS session of any other IMS communication service is allowed to use this QoS characteristic.

-
in GPRS, PCRF grants traffic class="conversational" and source statistics descriptor ="speech" to the bearer for speech media component of MMTEL session. No other bearer in any IMS session of any other IMS communication service is allowed to use this QoS characteristic.

-
when SRVCC access transfer occurs, 

-
SC UE uses the QoS characteristic of the bearer of audio media of IMS session to select the session(s) transferred by SRVCC access transfer
-
SCC AS selects from all sessions anchored in SCC AS
2.2.2. Evalution

+
does not require new information elements to be included in signalling messages
-
the algorithm by which SCC AS determines whether a session contains the full-duplex speech component or not is not specified.
-
it is not clear how SCC AS selects sessions transferrable by SRVCC access transfer procedures when sessions other than MMTEL are also anchored in SCC AS e.g. for purpose of rel-9 inter UE transfer
-
impose restriction on QoS usage in underlying network

-
when SRVCC enhancement is used, then when SRVCC access transfer occurs, it is not clear how ATCF selects the session to be transferred

2.3. Solution C1-110322
2.3.1
Principle
The solution proposes that SC UE and SCC AS select the sessions transferred by SRVCC access transfer based on IMS application at UE which created them.
2.3.2
Evaluation
-
does not work since P-Asserted-Service (containing the IMS communication service identifier asserted by S-CSCF) is not delivered to SC UE and network is not required to accept the preferred IMS communication service identifier proposed by UE in P-Preferred-Service
2.4. Solution C1-110956 + C1-110957 (and its mirrors)
2.4.1
Principle
The solution proposes that:

-
not clear which sessions are required to be anchored in SCC AS as the discussion paper (C1-110956) state different information than the CR (C1-110957):
-
according to the discussion paper (C1-110956), "Problem 1)" clause, every session is required to be anchored in SCC AS
-
according to the CR (C1-110957), 4.2.3 subclause, only sessions where the speech components get QCI=1 bearer or traffic class="conversational" with source statistics descriptor ="speech" are required to be anchored in SCC AS
-
when session is set up:

-
in EPS, PCRF grants QCI=1 to bearer for speech media component of operator IMS voice service(s) (e.g. MMTEL). No other bearer in any IMS session of any other IMS communication service is allowed to use this QoS characteristic.

-
in GPRS, PCRF grants traffic class="conversational" and source statistics descriptor ="speech" to the bearer for speech media component of operator IMS voice service(s) (e.g. MMTEL). No other bearer in any IMS session of any other IMS communication service is allowed to use this QoS characteristic.

-
when SRVCC access transfer occurs, 

-
SC UE uses the QoS characteristic of the bearer of audio media of IMS session to select the session(s) transferred by SRVCC access transfer
-
not clear how SCC AS selects the session(s) to be transferred as 

-
according to the discussion paper (C1-110956), SCC AS selects from all sessions anchored in SCC AS which have particular ICSI and SDP offer/answer(s)
-
the CR (C1-110957) is not clear. The CR can be interpretted so that SCC AS is supposed to choose the sessions which have PS bearer with traffic class="conversational" and source statistics descriptor ="speech" in UTRAN (HSPA) and where the speech component is carried over a PS bearer with QCI=1 in E-UTRAN. Such information is not available in SCC AS. Alternatively, the CR can be interpretted so that SCC AS selects from all the sessions anchored in SCC AS. Other sessions (e.g. IPTV session to be used in inter UE transfer procedures) can be anchored in SCC AS too and if full-duplex speech is used there then selection will deviate from SC UE selection.
2.4.2. Evalution

+
does not require new information elements to be included in signalling messages
-
the solution described in the disc. paper generates unnecessary load on SCC AS as it requires all the sessions to be anchored in SCC AS, even those which are not to be transferred in SRVCC (e.g. Push To Talk sessions, ETSI IPTV sessions, IMS based PSS and MBMS User Service ...). The percentage of unnecesary load will grow over time as users start using new IMS based services.
-
the algorithm by which SCC AS determines whether a session contains the full-duplex speech component or not is not specified and thus SC UE may determine different session than SCC AS.
-
it is not clear how SCC AS selects sessions transferrable by SRVCC access transfer procedures when sessions other than MMTEL are also anchored in SCC AS e.g. for purpose of rel-9 inter UE transfer. 
-
imposes new restriction on QoS usage in underlying network by preventing usage of QCI=1 (in E-UTRAN) and traffic class="conversational" with source statistics descriptor ="speech" (in UTRAN) in IMS session not anchored in SCC AS. This is against 23.203 definition of QCI values which are QoS charateristics where "Conversational Voice" is just one example of QCI=1 usage. 
-
when SRVCC enhancement is used and SRVCC access transfer occurs, it is not clear how ATCF selects the session to be transferred. ATCF needs to make the same decision as SCC AS and needs to know whether the session is anchored in SCC AS and whether the session contains the full-duplex speech component. This information is not provided to ATCF in this solution.
3. Proposal

It is proposed to proceed with the solution C1-110792 as:

-
it is the only complete solution; and

-
it does not impose requirements on QoS usage in underlying network.
