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1. Inventory of the Editor’s Notes in TR 23.885

The table below proposes to list and classify the 47 that are documented in TR 23.885 v1.3.0.

An Editor’s Note is identified as “critical” if it needs to be resolved either as part of completing the TR, or as part of normative work.

The following colour code is used:

	Editor’s Notes that are proposed to be resolved quickly as part of the discussion of the present document.

	Editor’s Notes for which a resolution is proposed in one of SA2#86 input documents

	Editor’s Note that need to be resolved conditionally to which alternative is selected.

	Other critical Editor’s Notes

	Other non-critical Editor’s Notes, proposed to be left in the TR.


	Clause
	Editor’s Note(s)
	Critical
	Proposed handling

	4.1
	[Scenarios] How/whether all the above scenarios can be supported is FFS.
	Yes
	Remove with this P-CR

	4.2
	[VPLMN shall be able to control the RAT/domain selection change] How/whether the above requirement can be met is FFS.
	Yes
	Remove with this P-CR

	4.3
	This clause will contain the requirements for the SRVCC handover performance from UTRAN/GERAN to E-UTRAN/HSPA.
	No
	Remove with this P-CR

	5.4
	The reference point that provides SRVCC support between 3GPP UTRAN/GERAN and 3GPP E-UTRAN/UTRAN (HSPA) is FFS.
	Yes
	Discuss and resolve with this P-CR during SA2#86: no extension to reference points

	6.1.1
	This subclause will contain the functional description of the Architecture reference model for the SRVCC from UTRAN/GERAN to E-UTRAN/HSPA.
	No
	Remove with this P-CR

	6.1.x
	(6 ENs indicating that Solution 1 needs to be completed)
	No
	Keep as is, since Solution 1 has been abandoned.

	6.2.1
	This subclause will contain the functional description of the Architecture reference model for the SRVCC from UTRAN/GERAN to E-UTRAN/HSPA.
	No
	Remove with this P-CR

	6.2.x
	(7 ENs indicating that Solution 1 needs to be completed)
	No
	Keep as is, since Solution 2 has been abandoned.

	6.3.2.1 ATCF
	The final impacts depend on the solution selected for Access Transfer Preparation.
	Yes
	Remove with this P-CR

	6.3.2.1 ATCF
	If the call (voice media) is not anchored in the ATGW, executing the remote leg update procedure following rSRVCC handover is required, and whether or not the performance of rSRVCC will then be acceptable is FFS.
	No
	No impact on normative work, keep as is.

	6.3.2.3
P-CSCF
	The final impacts depend on the solution selected for Access Transfer Preparation.
	Yes
	Remove with this P-CR.

	6.3.2.4 MSS
	The final impacts depend on the solution selected for Access Transfer Preparation.
	Yes
	Remove with this P-CR.

	6.3.2.5 SGSN
	The final impacts depend on the solution selected for Access Transfer Preparation and serving PS node identification.
	Yes
	Remove with this P-CR.

	6.3.2.6 UE
	The final impacts depend on the solution selected for Access Transfer Preparation and serving PS node identification.
	Yes
	Remove with this P-CR.

	6.3.2.7 HSS
	The final impacts depend on the solution selected for rSRVCC serving PS node identification.
	Yes
	Remove with this P-CR.

	6.3.3.2 GERAN
	The final impacts depend on the solution selected for Access Transfer Preparation.
	Yes
	Remove with this P-CR.

	6.3.3.7.1
	[Access Transfer Preparation Alternative 1] The responsibility to release the voice bearer in error cases during this procedure are FFS.
	No
	Keep as is, since this Alternative has been abandoned.

	6.3.3.7.1
	It is FFS how to resume suspended PS bearers after UE tunes to target access, e.g. UE handover from GERAN not supporting DTM.
	No
	Keep as is, since this Alternative has been abandoned.

	6.3.3.7.2
	The role of the target MSC in this solution is FFS.
	No
	Keep as is, since this Alternative has been abandoned.

	6.3.3.7.3
	[Access Transfer Preparation Alternative 3] (2 ENs indicating that this alternative needs to be completed)
	No
	Keep as is, since this Alternative has been abandoned.

	6.3.3.7.4
	[Access Transfer Preparation Alternative 4] It is FFS what if UE fails to establish QCI=1 bearer after tunes to target access, e.g. due to lack of radio resources.
	No
	Keep as is, since this Alternative has been abandoned.

	6.3.3.8.0
	It is FFS whether statically provided STI-rSR works.
	Yes
	To be resolved. 
Resolution proposed in S2-113027.

	6.3.3.9.2
	[Identification of serving PS node Alternative 2] The exact method to send the rSRVCC IE needs to be confirmed and decided by RAN groups. 
	Yes
	To be resolved if this alternative is selected.
Resolution proposed in S2-113025 and S2-113094.

	6.3.3.9.3
	[Identification of serving PS node Alternative 3] It is FFS how target RNC/BSC to get the serving SGSN information in case of normal CS HO but without RA change (e.g. inter RNC HO without RA change).
	Yes
	To be resolved if this alternative is selected. 

Resolution proposed in S2-113157.

	6.3.3.9.3
	[Identification of serving PS node Alternative 3] It is FFS whether the anchor MSC Server storing the information of serving MME node is new feature or not.
	Yes
	To be resolved if this alternative is selected. 

Resolution proposed in S2-113158.

	6.3.4.2
	[ATCF controlled registration ] It is FFS that whether a resume timer is needed and what if CS session is not anchored on ATCF.
	No
	Keep as is, since this Alternative has been abandoned.

	6.3.4.4
	It is FFS how the MSC server is using the IMS registration knowledge to handle the rSRVCC HO when the IMS registration of the UE has expired. The UE requirement is also FFS.
	Yes
	To be resolved. 

Resolution proposed in S2-113026.

	6.4.x
	(6 ENs indicating that Solution 1 needs to be completed)
	No
	Keep as is, since this Alternative has been abandoned.

	7
	This clause will include solutions assessment and will provide the chosen solution for SRVCC from UTRAN/GERAN to E-UTRAN/HSPA study.
	No
	Remove with this P-CR

	8
	This clause will provide conclusions with respect to what further specification work is required in order to provide SRVCC from UTRAN/GERAN to E-UTRAN/HSPA solution.
	No
	Remove with this P-CR


2. Outstanding issues and conclusion of the TR
The last change of this P-CR proposes to close the main outstanding issues and finalize the conclusion for the TR. It is meant to be revised according to the decisions made during SA2#86.
* * * * First Change * * * *

4.1
Assumptions

For SRVCC from 3GPP UTRAN/GERAN CS access to 3GPP E-UTRAN/HSPA access shall re-use existing functions defined for SRVCC from E‑UTRAN/HSPA to UTRAN/GERAN in TS 23.216 [7] as much as possible. The solution shall minimize impacts to Rel‑8 SRVCC mechanisms. The results of the study on performance enhancements in TR 23.856 [8] shall be taken into account in this study. The following scenarios shall be studied:

-
SRVCC from GERAN without DTM support to E-UTRAN.

-
SRVCC from UTRAN/GERAN with PS HO support to E-UTRAN.

-
SRVCC from GERAN without DTM support to UTRAN (HSPA).

-
SRVCC from UTRAN/GERAN with PS HO support to UTRAN (HSPA).


It is assumed that the support of IMS voice over PS Session is homogeneous in the E-UTRAN network.
4.2
Architectural requirements

-
The rSRVCC solution shall not require UE with multiple RATs capability to simultaneously signal on two different RATs.

-
Impact on user service quality experience, e.g. QoS, call drop, interruption time, should be minimized.

-
Overall duration of the 3GPP UTRAN/GERAN CS access to 3GPP E-UTRAN/HSPA access handover procedure shall be minimized.

-
RAT/domain selection change shall be network initiated and under network control.

-
In case where the UE has disabled its E-UTRAN capability due to mismatch with the voice capabilities of the network, it shall be able for the UE to re-enable its E-UTRAN capability.

-
It shall be possible to restrict RAT/domain selection change to specific access systems and specific subscribers, depending on operator policies (for example restrict handover of voice calls from UTRAN/GERAN CS access to PS domain)and capabilities of the network and the UE, and these shall be network initiated and under network control .

-
In roaming cases, the VPLMN shall be able to control the RAT/domain selection change while taking into account any related HPLMN policies. In particular, the HPLMN shall be able to restrict handover to PS domain for a given VPLMN.


-
E-UTRAN shall not be required to convert any CS specific RAB information for rSRVCC operation.

-
Handovers from UTRAN/GERAN CS access to E-UTRAN/HSPA for voice call initiated in LTE and previously handed over to UTRAN/GERAN CS access as well as for voice calls directly initiated in UTRAN/GERAN CS access shall be supported, provided that the calls have been anchored in IMS at the time of their establishment (for example in the case of voice calls directly initiated in UTRAN/GERAN CS access the MSC Server has been enhanced for ICS).

-
The signalling to the HPLMN for inter-domain handover in the VPLMN should be minimized.

-
Impacts to Rel-10 SRVCC mechanisms shall be minimized.

- 
For calls that have been handed over from PS via SRVCC, provided that the UE and the network support rSRVCC procedures, rSRVCC should be possible no matter which SRVCC Release 10 procedure applied:

-
ATCF with media anchored in the ATGW

-
ATCF without media anchored in the ATGW

-
ATCF not included at registration or no ATCF (i.e. SRVCC Release 9 architecture) 

NOTE 1: In some of the aforementioned scenarios, the performance requirements might not always be possible to fulfill.

-
In case of active PS bearer(s) on UTRAN/GERAN, PS bearer handover to E-UTRAN/HSPA shall be handled as specified in TS 23.401[5] in conjunction with SRVCC to E-UTRAN/HSPA as specified in TS 23.216 [7]. The rSRVCC solution shall not impact the PS bearer handover.

-
The solution shall be applicable to networks where UTRAN/GERAN PS domain cannot provide IMS voice service.

-
After transfer from UTRAN/GERAN CS domain to E-UTRAN/HSPA PS-domain, it shall support moving the session back to UTRAN/GERAN CS domain..

-
The solution shall support the MSC to initiate reverse SRVCC due to traffic reasons (e.g., for capacity reason, re-enabling high speed broadband access when LTE is available)

-
The solution shall support the UE to return to the source BSS/RAN when HO failed and shall not cause any audible disruption on the voice call.

4.3
Performance requirements


The RAT change procedure executed to enable Service Continuity for an established voice call shall target an interruption time not higher than 300 ms.

* * * * Next Change * * * *

5.4
Reference points

No reference point is introduced for the purpose of SRVCC from UTRAN/GERAN CS access to E-UTRAN/HSPA access.

6.1
Solution 1: Session transfer initiated on E-UTRAN/HSPA

6.1.1
Functional Description


A prerequisite for calls to be possible to handover from UTRAN/GERAN to E-UTRAN/HSPA is that they have been anchored in IMS at the time of their establishment. For calls established on the UTRAN/GERAN side with no voice over IMS support implies the existence of ICS capabilities in the network or in the UE.

Editor's Note:
The functional description of the MSC enhanced for rSRVCC and of the UE enhanced for rSRVCC need to be added to this section.

* * * * Next Change * * * *

6.2.1
Functional Description


A prerequisite for calls to be possible to handover from UTRAN/GERAN to E-UTRAN/HSPA is that they have been anchored in IMS at the time of their establishment. For calls established on the UTRAN/GERAN side with no Voice over IMS support, that implies some ICS capabilities in the network or in the UE.

Editor's Note:
The functional description of the MSC enhanced for rSRVCC and of the UE enhanced for rSRVCC need to be added to this section.

* * * * Next Change * * * *

6.3.2.1
ATCF 

The ATCF shall be based on the functionality specified in TS 23.237 [4], with the following enhancements:

-
At registration from MSC Server enhanced for rSRVCC, the ATCF includes itself to the path for future session establishments over CS and correlates the registration with the related PS registration. 

-
Make media anchoring decision with additional criteria of UE's reverse SRVCC capability for session setups initiated from/destined to the MSC Server enhanced for rSRVCC;

-
Correlate the Session Transfer procedures initiated by the UE and the MSC Server enhanced for rSRVCC.

-
If media anchoring has been made at session establishment, perform the Access Transfer and update the ATGW with the new media path for the new (PS) access leg, without requiring updating the remote leg;

-
If media anchoring has not been made at session establishment, 
- Optionally anchor the call in the ATGW as part of the rSRVCC procedure by establishing the new media path between MGW and ATGW for the new (PS) access leg, 
- And updating the remote leg once the UE is on the target access and performs the service continuity procedure;

Editor’s Note 2: If the call (voice media) is not anchored in the ATGW, executing the remote leg update procedure following rSRVCC handover is required, and whether or not the performance of rSRVCC will then be acceptable is FFS.

* * * * Next Change * * * *

6.3.2.3
P-CSCF

-
If access transfer preparation alternatives 1 and 3: The P-CSCF may interact with PCRF for the preparation of the Access Transfer if informed by the ATCF.


6.3.2.4
MSC Server enhanced for reverse SRVCC

The MSC Server enhanced for reverse SRVCC shall be based on the functionality specified in TS 23.216 [7], TS 23.292 [3], and TS 23.237 [4], with the following enhancements:

- If an ATCF was allocated at IMS registration from the UE and decided to remain in the session paths:

-
Discover the ATCF address if not already available. 

-
Using the ATCF as outgoing proxy when performing IMS registration. 

-
If access transfer preparation alternative 1: Initiate the session transfer procedure from CS to IMS;

-
Initiating the CS to PS handover procedure for handover of the voice component to the target cell via the Sv interface. 

It is assumed the MSC Server supports the I2 reference point, and is capable of registering on behalf of the user to the IMS as specified in TS 23.292 [3].

6.3.2.5
SGSN enhanced for rSRVCC

The source SGSN shall:

-
If access transfer preparation alternatives 1 and 2: Handle the Relocation Preparation procedure requested from MSC Server enhanced for rSRVCC via Sv reference point;

-
If access transfer preparation alternative 2: Perform the bearer reservation procedure for voice media in target access;

- 
If access transfer preparation alternative 3: Establish voice bearer without allocating radio resources for it;

-
If access transfer preparation alternatives 1 and 2: Coordinating PS handover and CS to PS handover procedures when both procedures are performed.


6.3.2.6
UE enhanced for rSRVCC

The rSRVCC UE shall:

-
Indicate to the access network and IMS that the UE is rSRVCC capable.

- 
Pre-allocate ports to be used for voice after an rSRVCC handover and inform the network about them OR use pre-defined ports after such a handover 

- 
Inform the network about supported codecs that could be used for voice after rSRVCC handover OR use a pre-defined codec for voice after such a handover. 

-
If access transfer preparation alternatives 1 and 2: receive information about the voice bearer as part of the handover procedure and start using it as soon as going over to the target access.

-
If access transfer preparation alternative 3: Trigger the establishment of a voice bearer to be used after rSRVCC handover after performing IMS registration.

-
Re-establish the session control of the media after handover to the target access.


6.3.2.7
HSS

The HSS shall be based on the functionality specified in TS 23.237 [4], with the following enhancements:

-
Include a rSRVCC allowed indication as part of the subscriber data.


* * * * Next Change * * * *

6.3.3.2
GERAN/UTRAN Attach procedure

The UTRAN/GERAN Attach procedure for an rSRVCC capable UE is performed as defined in TS 23.060 [6] with the following additions:

-
The UE indicates to the network its capability to perform rSRVCC as follows:

-
In case of a network of Network Mode of Operation type I:

-
The "rSRVCC capability indication" is sent by the UE in the Attach Request message to the SGSN at combined GPRS/IMSI Attach, and in the Routing Area Update Request message at combined RA/LA Update.

-
If received by the SGSN, the "rSRVCC capability indication" is sent to the MSC in the Location Updating Procedure.

-
In case of a network of Network Mode of Operation types II or III:

-
The "rSRVCC capability indication" is sent by the UE in the Attach Request message sent to the MSC.


-
If the subscriber is allowed to have rSRVCC in the VPLMN, the HSS shall include the "rSRVCC allowed" indication in the Insert Subscriber Data sent to the MSC Server.

* * * * Next Change * * * *

7
Assessment of the solutions


8
Conclusion


8.1
General 

As an intermediate conclusion, it was agreed at SA2#81, to pursue a combination of the current solutions 3 and 5 as a way forward (see clause 6.3). 

All MSC Servers where rSRVCC is supported need to be enhanced for rSRVCC.  

8.2
Access Transfer preparation / How to reserve bearer for VoIP
As an intermediate conclusion, it was agreed at SA2#84, to pursue alternatives 1 and 2 (clauses 6.3.3.7.1 and 6.3.3.7.2), that minimize resource consumption in the network compared to solutions 3 and 4 (clauses 6.3.3.7.3 and 6.3.3.7.4) which minimize handover preparation time.  
As a final conclusion, it was agreed at SA2#86, to select Alternative 5 (clause 6.3.3.7.5) as the recommended solution for Access Transfer preparation.
8.3
Source SGSN selection by MSC Server

The Alternative 1 “CN nodes based” documented in clause 6.3.3.9.1 is not further considered.
8.4
Maintaining IMS registration over PS access during the CS session
Solution 1 (“ATCF controlled registration”) and solution 2 (“SCC AS controlled registration”) permit to always allow for rSRVCC to take place while the UE is under GERAN without DTM support but have quite large impacts on the network/the UE. 

Due to the fact that the situation in which the IMS registration would expire during the CS session is expected to occur pretty rarely, it was decided at SA2 #84 to rather pursue a solution that does not maintain IMS registration but allows to handle gracefully the situations in which the IMS registration has expired. This is described in clause 6.3.4.4.
8.5
Summary

The combination of clause 5 and of the following sub-clauses represents a full solution for Single Radio Voice Call Continuity (SRVCC) from UTRAN/GERAN to E-UTRAN/HSPA, which is recommended for standardization:
-
Architecture Reference Model: sub-clause 6.3.1;
-
Functional Entities: sub-clause 6.3.2;
-
Message flows:

-
sub-clauses 6.3.3.1 to 6.3.3.6,
-
sub-clause 6.3.3.7.5,
-
sub-clause 6.3.3.8,
-
sub-clause 6.3.3.9.2;
-
IMS registration Considerations: sub-clauses 6.3.4.1 and 6.3.4.4.
* * * * End of Changes * * * *
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