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1. 
Introduction
In CT1#69 it was not possible to approve a number of CRs related to how to identify sessions that should be targeted for session transfer. It was not possible to agree whether an explicit indicator needs to be included in SIP signalling in order to identify sessions that need to be anchored in SCC AS or an implicit decision can be derived from existing signalling parameters. Eventually LS C1-110599 was agreed to be sent to SA2 and a joint meeting in Salt Lake City will aim to resolve this issue.
In this paper we investigate the scenarios where such a solution may be needed and propose a way forward taking into account the timeplan in SA2 and CT1.
2. 
General Background Information
2.1
Allocation of QCI to bearers of specific sessions

The HPLMN is able to control the allocation of particular QCI to dedicated bearers corresponding to sessions based upon the rules in the H-PCRF as stated in TS 29.213 sections 6.2 and 6.3. The Rx session information (from the SDP) in TS 29.214 and the information stored in the SPR can be used to determine which QCI should be allocated to the bearer corresponding to which session. The operator can provide a QCI as defined by an operator specific algorithm or decide to use a QCI defined for a particular media type. 

For example, 

· QCI=1 bearers can be allocated only to service data flows (SDFs) that may be subject to SRVCC (i.e. sessions with "audio" media and speech codecs)
· TS 26.236 defines the format of SDP for PoC and this could allow the PCRF to allocate QCI=1 only to the bi-directional audio speech sessions that should be subject to SRVCC (and not PoC sessions).

· Stage 2 TS 23.228 section 4.13.2 (Rel-7 onwards) also states that the IMS Communication Service Identifier shall be capable of being input into the PCC rules. It needs to be confirmed in Stage 3 that the IMS Communication Service Identifier (ICSI) can be supplied to PCC. This would allow the PCRF to allocate QCI also based on the ICSI (e.g. MMTel) so that it is expected that these sessions should be subject to SRVCC.
2.2
Single Radio VCC (see Annex A of this contribution)
1. The trigger at the eNodeB in order to decide whether to initiate PS-to-PS handover or SRVCC handover is determined:

· by the existence of at least one QCI=1 bearer AND 

· by the existence of “SRVCC operation possible” at the UE context that is derived by the “SRVCC capability” of the UE.
The rules on how the handover is triggered are mentioned in section A.2 of TS 23.216

2. IMS Multimedia Telephony Sessions are anchored by the IMS (see sections 4.2.2 and 4.2.3 in TS 23.216) but this does not prevent IMS non-MMTel sessions from being anchored. Please note that when anchoring full duplex speech sessions at the SCC AS do not give any priority to the transfer of IMS Multimedia Telephony Sessions. In Release 8, the behaviour at the SCC AS is to transfer the most recently made active session.

3. If the service configuration changes on the UE so that the UE is now using an IMS speech service that is not compatible with SRVCC, the UE re-advertises its SRVCC Capability (see sections 5.3.4.2 and 6.2.1 of TS 23.216). 

[image: image1.emf]UE

P-CSCF S-CSCF SCC AS

PCRF EPC E-UTRAN

10. Makes 

Decision on 

Handover 

based on QCI-

1 and “SRVCC 

operation 

possible”

8. Makes 

Decision on 

allocation of 

QCI-1

7. Rx

3. Makes 

Decision on 

anchoring in 

SCC AS

1. SIP INVITE

9.183

2. SIP INVITE 4. SIP INVITE

5. 183

6. 183

8. Est. Ded. bearer

0. Sends 

SRVCC 

capability to 

EPC


The figure above highlights the entities involved and the actions that need to be taken in order to successfully trigger SRVCC handover for a specific session. Namely it is needed that:

· UE needs to send SRVCC capability to MME/SGSN that in turn sends “SRVCC operation possible” in the UEs context

· S-CSCF needs to be able to correctly identify the session and anchor to SCC AS

· PCRF needs to allocate QCI-1 for this session

· E-UTRAN needs to trigger the handover based on QCI-1 and UE’s “SRVCC operation possible”

3. 
Is there a problem with the current specifications?
The current statements in TS 23.216 (see Annex A) and TS 23.237 (see Annex B) could be viewed as providing flexibility to allow the UE and network to identify what sessions should be subject to SRVCC or DRVCC. However, on the other hand, they could simply be viewed as: All IMS sessions or all IMS sessions with m=audio are anchored at the SCC AS, and therefore no issue needs to be addressed.

Interim Conclusion:

If the group decides that the specifications in Rel-8, Rel-9 and Rel-10 were written to mean that either all IMS sessions or all IMS sessions with m=audio are anchored at the SCC AS, and therefore no issue needs to be addressed, then we do not view it as a FASMO correction for Rel-8, Rel-9 and Rel-10 to add the flexibility to provide selective anchoring. Additionally, we see the following issues:

1. The solution proposed in C1-105075, C1-105076, C1-105077 (part of CP-100737) affects the UE and network in frozen releases and relies on an individual/private IETF draft.

2. External organisations (e.g. GSMA) are referring to a stable base of mature 3GPP specifications for voice over LTE. Creating unnecessary changes in Rel-8 and Rel-9 would have a big effect on the test efforts that are ongoing for VoLTE.
If the group believes that there is benefit in providing a new feature in Rel-11 to allow for flexibility in anchoring sessions, then the scenarios in section 4 need to be discussed. If it is decided that the scenarios are valid, then architectural studies are required in SA2 to determine the most appropriate solution.

4. Scenario analysis to determine the need for new functionality in Rel-11
4.1
Scenario 1: Operator wishes to provide SRVCC PS-CS transfer for IMS MMTel sessions only and not for IMS non-MMTel sessions. 
User is using a “native telephony application” that the sessions initiated by it are subject to SRVCC, This application only initiates IMS MMTel sessions. 

As indicated in the background:

· QCI=1 could be allocated to sessions with media-type of "audio";

· SCC-AS only anchors IMS MMTel sessions (through iFC);

The SCC AS is able to use the contents of the SIP message to identify an IMS Multimedia Telephony session. The PCRF needs to also be aware that such a session has been anchored in the SCC AS, and should use the same determination to allocate QCI=1 only to the bearers associated with these sessions. As stated above Service Identifier shall be capable of being input into the policy control and charging rules. 
Now consider the following:

· QCI=1 is also allocated to bearers of other sessions (e.g. Skype)

If the operator allows the user to use both a "native telephony application" supporting IMS MMTel sessions for SRVCC (mentioned above) and a Non-MMTel application at the same time (e.g. Skype) then if the user has an active IMS MMTel session and then initiates a non-MMTel session, the UE should NOT re-advertise the SRVCC-capability if the UE policy wishes to give priority to the Skype session. If the policy is that the “native telephony application” takes priority and the user has a speech session that requires SRVCC and has Skype session, if SRVCC occurred, the user would lose the Skype session instead. 
Conclusion for scenario 1: 

1. For the scenario of allowing SRVCC for MMTEL sessions while prohibiting it for non-MMTEL sessions there are means to avoid FASMO problems by controlling the “UE SRVCC capability” in the UE as a trigger from an application that does not require SRVCC for its sessions and allocation of QCI-1 from the HPLMN only for SDFs corresponding to sessions subject to SRVCC. This assumes that the applications cannot be used at the same time.

2. If the operator wishes to only allocate QCI=1 is allocated to the bearers of sessions that are subject to SRVCC, the PCRF needs to be aware of the sessions that were anchored in the SCC AS (e.g. MMTel sessions only anchored)

3. If the operator allows the use of both MMTel and non-MMTel applications at the same time, then the SRVCC capability should not be re-advertised. The UE, SCC AS, PCRF and MME need to be aware of which sessions/bearers are related to SRVCC (as mentioned above).

4.2
Scenario 2: Operator wishes to provide DR PS-CS transfer for IMS MMTel sessions and not for IMS non-MMTel sessions.

TS 23.237 (v.8.7.0) section 4.3.1.2.1 states the following: IMS sessions from and to an UE are anchored at the SCC AS in the home IMS to provide service continuity for the user during transition between two Access Networks.
To allow for flexibility in which sessions are anchored in the SCC AS and are subject to DRVCC, considerations would need to be made so that the UE is aware of which sessions were anchored.

DRVCC is UE initiated, so the UE would needs to be aware of the most recently activated session which was anchored in the SCC AS
Conclusion for scenario 2: Modifications would be required to allow the UE to know which of the most recently activated session was anchored in the SCC AS
4.3
Scenario 3: How to separate between MMTEL subject to DR PS-CS transfer versus MMTEL sessions subject to SR PS-CS transfer?

This scenario is more complicated than the previous two scenarios given that some MMTEL sessions may be subject to SRVCC and also dual-radio VCC (DRVCC). 

· UE is both SRVCC and DRVCC capable.

· The operator deployment allows both SRVCC and DRVCC session transfer for MMTel sessions only.

· UE has a “native telephony application” that the sessions initiated by it are subject to SRVCC.

· UE also has an FMC or corporate VoIP that the sessions initiated by it may be subject to dual-radio VCC.
In the case that the UE has to deal simultaneously with sessions that can be subject to DRVCC and SRVCC (for example: UE establishes a session from FMC application and then receives a incoming session over LTE), the UE re-advertises the SRVCC-capability, so cannot control which sessions should be subject to SRVCC and which sessions should be subject to DRVCC.

The problem in this case though is two-fold and involves both that the anchoring decision needs to be passed to the UE as proposed in C1-105075, C1-105076, C1-105077 (part of CP-100737) but also it needs to be identified in E-UTRAN whether the bearer (QCI-1) is subject to SRVCC.

For example:

1) If the UE has two simultaneous sessions, one that is subject to DRVCC and one that is subject to SRVCC, the UE SRVCC capability will not be re-advertised as FALSE.

2) For each of these sessions, the UE indicates "session to be anchored for DRVCC" or "session to be anchored for SRVCC"

3) The network PCRF allocates that indicates "do not perform SRVCC" to MME

4) when eNB initiates the handover and MME performs the bearer splitting, it does not split the bearers that have this special identifier (as indicated above). 

5) the SCC AS is aware of which sessions are subject to DRVCC and which are subject to SRVCC due to receipt of either the STN or STN-SR.

Therefore the solution proposed in C1-105075, C1-105076, C1-105077 (part of CP-100737) by itself cannot solve the problem since the PCRF would also need to be informed not to allocate QCI-1 for sessions that are not anchored in SCC AS or not to pass the “SRVCC indicator”.

Conclusion for scenario 3: Need to discuss whether this corner case needs to be catered for in 3GPP, if yes then modifications would be required to allow the UE to know which of the most recently activated session was anchored in the SCC AS
.

5. Way Forward

Discuss:

1) Can we avoid flexibility in frozen releases to prevent modifications to Rel-8 and Rel-9 UE and network, i.e. is a FASMO justified?

2) Do we need to allow flexibility in what sessions are subject to SRVCC and DRVCC? If so, in which Release?

ANNEX A: Excerpts from TS 23.216

1. The trigger at the eNodeB in order to decide whether to initiate PS-to-PS handover or SRVCC handover is determined by the existence of QCI=1 AND the existence of “SRVCC operation possible” at the UE context that is derived by the “SRVCC capability” of the UE.  The rules on how the handover is triggered are mentioned in section A.2 of TS 23.216.

A.2
SRVCC from E-UTRAN to GERAN/UTRAN

E-UTRAN may determine the NCL, as well as the need to signal a SRVCC indication, as follows:

-
If the "SRVCC operation possible" indication is set to "true" (i.e. both EPC and UE are SRVCC capable), then VoIP-incapable cells may be included as candidate target cells in the NCL, regardless of the presence of established QCI=1 bearers for this UE. Moreover:

-
if there is an established QCI=1 bearer for this UE and the selected target cell is VoIP-capable, then E-UTRAN does not include a SRVCC indication in the Handover Required message;

-
if there is an established QCI=1 bearer for this UE and the selected target cell is VoIP-incapable, then E-UTRAN includes a SRVCC indication in the Handover Required message;

-
if there is no established QCI=1 bearer for this UE, then E-UTRAN does not include a SRVCC indication in the Handover Required message;

-
If the "SRVCC operation possible" indication is set to "false" (i.e. either EPC or UE is not SRVCC capable), then E-UTRAN does not include a SRVCC indication in the Handover Required message. Moreover:

-
if there is an established QCI=1 bearer for this UE, then VoIP-incapable cell are not be included in the NCL;

-
if there is no established QCI=1 bearer for this UE, then VoIP-incapable cells may be included in the NCL.

2. IMS Multimedia Telephony Sessions are anchored by the IMS, but this does not prevent IMS non-MMTel sessions from being anchored. 

4.2.2       E-UTRAN and 3GPP UTRAN/GERAN SRVCC

For facilitating session transfer (SRVCC) of the voice component to the CS domain, the IMS multimedia telephony sessions needs to be anchored in the IMS.
4.2.3       UTRAN (HSPA) to 3GPP UTRAN/GERAN SRVCC
For facilitating session transfer (SRVCC) of the voice component to the CS domain, the IMS multimedia telephony sessions needs to be anchored in the IMS.

3. If the service configuration changes on the UE so that the UE is now using an IMS speech service that is not compatible with SRVCC, the UE re-advertises its SRVCC Capability (set to FALSE)

5.3.4       UE enhanced for SRVCC
5.3.4.2            Interworking with 3GPP UTRAN/GERAN
……

The SRVCC UE indicates to the network that the UE is SRVCC capable when being configured for using IMS speech service supported by the home operator, e.g. the IMS Multimedia Telephony Service for bi-directional speech as described in TS 22.173 [26] and the operator policy on the SRVCC UE as specified in TS 23.237 [14] does not restrict the session transfer.

6.2.1       E-UTRAN Attach procedure for SRVCC
E-UTRAN attach procedure for 3GPP SRVCC UE is performed as defined in TS 23.401 [2] with the following additions:
-     SRVCC UE includes the SRVCC capability indication as part of the  "MS Network Capability" in the Attach Request message and in Tracking Area Updates. MME stores this information for SRVCC operation. The procedures are as specified in TS 23.401 [2].

NOTE 1:   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), the UE can change its SRVCC capability indication as part of the "MS Network Capability" in a Tracking Area Update message.
ANNEX B: Excerpt from TS 23.237
TS 23.237 (v.8.7.0) section 4.3.1.2.1 states the following: 
IMS sessions from and to an UE are anchored at the SCC AS in the home IMS to provide service continuity for the user during transition between two Access Networks.
This statement is maintained in Rel-9 and Rel-10 specifications. In simple terms, this could be viewed as "all sessions need to be anchored" or "all sessions with m=audio need to be anchored at the SCC AS". 
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