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******** Beginning of Changes in 23.216 *********
4.1.2
Architectural Principles for 3GPP UTRAN/GERAN SRVCC

The solution for SRVCC fulfils the requirements of TS 22.278 [9] and the following architectural principles:

1.
The solution shall allow coexistence and be compatible with TS 23.292 [13] and TS 23.237 [14].

2.
The solution shall not require UE with multiple RATs capability to simultaneously signal on two different RATs.

3.
RAT change and domain selection should be under network control.

4.
E-UTRAN/UTRAN (HSPA) to UTRAN/GERAN handover for SRVCC is triggered by the same radio handover conditions and mechanisms as for an E-UTRAN/UTRAN (HSPA) to UTRAN/GERAN PS handover.
NOTE:
The UE may have multiple voice media streams that are carried over multiple voice (e.g. QCI=1) bearers or are multiplexed over a single voice bearer. Only one of these voice streams is selected for SRVCC by the SCC AS (see TS 23.237 [14]).

******** Next Change in 23.216 *********
5.3.3
MME

5.3.3.1
Interworking with 3GPP2 1xCS IWS

…

5.3.3.2
Interworking with 3GPP MSC Server enhanced for SRVCC

5.3.3.2.1
Interworking with 3GPP MSC Server enhanced for SRVCC

If the MME (operator) supports the interworking to 3GPP CS, the MME shall follow the rules and procedures described in TS 23.401 [2] with the following additions and clarifications: 

-
Performing the PS bearer splitting function by separating the voice PS bearer from the non-voice PS bearers.

-
Handling the non-voice PS bearers handover with the target cell as according to Inter RAT handover procedure as defined in TS 23.401 [2].
-
Initiating the SRVCC handover procedure for handover of the voice component to the target cell via the Sv interface. This procedure is only triggered once regardless of the number of voice bearers (i.e. QCI=1) that are in use by the UE.
-
Coordinating PS handover and SRVCC handover procedures when both procedures are performed,
5.3.3.2.2
PS bearer splitting function

The function identifies the voice PS bearer upon E-UTRAN to UTRAN/GERAN SRVCC and separates it from the non-voice PS bearers.

5.3.3A
SGSN

5.3.3A.1
Interworking with 3GPP MSC Server enhanced for SRVCC

5.3.3A.1.1
Interworking with 3GPP MSC Server enhanced for SRVCC

If the SGSN (operator) supports the interworking to 3GPP CS, the SGSN shall follow the rules and procedures described in TS 23.060 [10] with the following additions and clarifications:

-
Performing the PS bearer splitting function by separating the voice PS bearer from the non-voice PS bearers. VoIP is detected by traffic class=conversational and SSD='speech'.

-
Handling the non-voice PS bearers handover with the target cell as according to Inter/Intra RAT handover procedure as defined in TS 23.060 [10].

-
Initiating the SRVCC handover procedure for handover of the voice component to the target cell via the Sv interface. This process is only triggered once regardless of the number of PS voice bearers (i.e. SSD='speech') that are in use by the UE.

-
Coordinating PS handover and SRVCC handover procedures when both procedures are performed.
******** Next Change in 23.216 *********

5.3.6
E-UTRAN

5.3.6.1
Interworking with 3GPP2 1xCS

If the E-UTRAN (operator) supports interworking to 3GPP2 1xCS, the E‑UTRAN performs the HO trigger, tunnelling of the 3GPP2 1xCS signalling messages toward the MME, and interacting with the SRVCC UE as described in TR 36.938 [7].
E-UTRAN may be capable of determining the neighbour cell list based on the "SRVCC operation possible" indication and/or presence of established QCI=1 bearers for a specific UE. An example algorithm is provided in Annex A.1.
NOTE:
In case E-UTRAN does not update the neighbour cell list dynamically, if E-UTRAN triggers handover to 1x when either the "SRVCC operation possible" indication is set to "false" or there are no established QCI=1 bearers for a specific UE, this will result in an error case.

5.3.6.2
Interworking with 3GPP UTRAN/GERAN

Between UE and E-UTRAN, no additional functionality is required for the E‑UTRAN as defined in TS 36.300 [16]. 

When E‑UTRAN selects a target cell for SRVCC handover, it needs to send an indication to MME that this handover procedure requires SRVCC

E-UTRAN may be capable of determining the neighbour cell list based on the "SRVCC operation possible" indication and/or presence of established QCI=1 bearers for a specific UE. An example algorithm is provided in Annex A.2.
NOTE:
In case E-UTRAN does not update the neighbour cell list dynamically, if E-UTRAN triggers handover to a VoIP-incapable cell when the "SRVCC operation possible" indication is set to "false" and there are established voice (QCI=1) bearers for a specific UE, the establishment of the voice bearers will be rejected by the target access.

5.3.6A
UTRAN (HSPA)

When HSPA capable UTRAN selects a target cell for SRVCC handover, it needs to send an indication to SGSN that this handover procedure requires SRVCC.

NOTE:
UTRAN (HSPA) assumes that SGSN supports SRVCC functionality.

UTRAN may be capable of determining the neighbour cell list based on the "SRVCC operation possible" indication and/or presence of established voice bearers (i.e. bearers with Traffic Class = Conversational and Source Statistic Descriptor = 'speech') for a specific UE. An example algorithm is provided in Annex A.3.

NOTE:
In case UTRAN does not update the neighbour cell list dynamically, if UTRAN triggers handover to a VoIP-incapable cell when the "SRVCC operation possible" indication is set to "false" and there are established bearers with Traffic Class = Conversational and Source Statistic Descriptor = 'speech' for a specific UE, the establishment of the voice bearers will be rejected by the target access.

******** Next Change in 23.216 *********

6.1
SRVCC from E-UTRAN to 3GPP2 1xCS

6.1.1
E-UTRAN Attach procedure for SRVCC

E-UTRAN attach procedure for 3GPP2 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 UE network capability in the Attach Request message. MME stores this information for SRVCC operation.
-
MME includes a "SRVCC operation possible" indication in the S1 AP Initial Context Setup Request, meaning that both UE and MME are SRVCC-capable.
6.1.1a
Service Request procedures for SRVCC

Service Request procedures for 3GPP2 SRVCC UE are performed as defined in TS 23.401 [2] with the following additions:

-
MME includes a "SRVCC operation possible" indication in the S1 AP Initial Context Setup Request, meaning that both UE and MME are SRVCC-capable.

6.1.2
Call flows for SRVCC from E-UTRAN

Figure 6.1.2-1 illustrates a high-level call flow for the E-UTRAN-to-1x voice service continuity procedure.
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Figure 6.1.2-1: LTE VoIP-to-1x CS voice service continuity

1.
Ongoing VoIP session over the IMS access leg established over EPS/E‑UTRAN access.

2.
The E‑UTRAN (e.g., based on some trigger, measurement reports) makes a determination to initiate an inter‑technology handover to cdma2000 1xRTT Rev A.

3.
The E‑UTRAN signals the UE to perform an inter‑technology handover by sending a Handover from EUTRA Preparation Request (3G1x Overhead Parameters, RAND value) message.

4.
The UE initiates signalling for establishment of the CS access leg by sending a Handover from EUTRA Preparation Request (3G1x Overhead Parameters, RAND value) message.

5.
The E‑UTRAN sends an Uplink S1 cdma2000 Tunnelling (MEID, RAND, 1x Origination, Reference CellID) message to the MME.

6.
Upon reception of the Uplink S1 cdma2000 Tunnelling message, the MME selects a 3GPP2 1xCS IWS based on Reference CellID and encapsulates the 1x Origination Message along with the MEID and RAND in a S102 Direct Transfer message (as "1x Air Interface Signalling").

7.
The traffic channel resources are established in the 1x RTT system.

8.
The 3GPP2 1xCS IWS creates a 1x Handoff Direction message and encapsulates it in a S102 Direct Transfer message (as "1x Air Interface Signalling").

9.
The MME sends the 1x Handoff Direction message embedded in a Downlink S1 cdma2000 Tunnelling message to the E‑UTRAN.

10.
The E‑UTRAN forwards the 1x Handoff Direction message embedded in a Mobility from EUTRA Command message to the UE. This is perceived by the UE as a Handover Command message.

11.
Once the UE receives the traffic channel information from the cdma2000 1xRTT Rev A system, the UE retunes to the 1xRTT radio access network and performs traffic channel acquisition with the 1xRTT CS access (e.g., 1xRTT BSS).

12.
The UE sends a 1xRTT handoff completion message to the 1xRTT CS access (e.g., 1xRTT BSS).

13.
The 1xRTT CS Access sends message to 1xRTT MSC to indicate of handoff done. The resources between 1x CS IWS and 1xRTT MSC may be released at this step.

14.
Ongoing voice call over the CS access leg established over 1xRTT access. The E‑UTRAN/EPS context may be released based on the normal E‑UTRAN/EPS procedure.

15.
The eNodeB sends an S1 UE Context Release Request (Cause) message to the MME. Cause indicates the S1 release procedure is caused by handover from E-UTRAN to 1xRTT.

16.
The MME exchanges Suspend Request/ Acknowledge messages with the Serving GW. The S1-U bearers are released for all EPS bearers and the voice bearer is deactivated. The non-GBR bearers are preserved and are marked as suspended in the S-GW. Upon receipt of downlink data the S-GW should not send a downlink data notification message to the MME.

17.
S1 UE Context in the eNodeB is released as specified in TS 23.401 [2].

******** Next Change in 23.216 *********

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 UE network capability in the Attach Request message. MME stores this information for SRVCC operation.


-
If the subscriber is allowed to have SRVCC in the VPLMN then HSS includes SRVCC STN-SR and MSISDN in the Insert Subscriber Data message to the MME.

-
MME includes a "SRVCC operation possible" indication in the S1 AP Initial Context Setup Request, meaning that both UE and MME are SRVCC-capable.

******** Next Change in 23.216 *********

6.2.1a
Service Request procedures for SRVCC

Service Request procedures for 3GPP SRVCC UE are performed as defined in TS 23.401 [2] with the following additions:

-
MME includes a "SRVCC operation possible" indication in the S1 AP Initial Context Setup Request, meaning that both UE and MME are SRVCC-capable.

******** Next Change in 23.216 *********

Annex A (informative):
Determination of Neighbour Cell List

This annex describes example algorithms for determination of Neighbour Cell List (NCL) for SRVCC operation. In case of SRVCC to GERAN/UTRAN it is also clarified when the E-UTRAN includes a SRVCC indication in the Handover Required message.
A.1
SRVCC from E-UTRAN to 3GPP2 1xCS
E-UTRAN may determine the NCL as follows:

· If the "SRVCC operation possible" indication is set to "true" (i.e. both EPC and UE are SRVCC capable), then:
· if there is an established QCI=1 bearer for this UE, then 1x cells may be included as candidate target cells in the NCL;

· if there is no established QCI=1 bearer for this UE, then 1x cells are not included in the NCL.

· If the "SRVCC operation possible" indication is set to "false" (i.e. either EPC or UE is not SRVCC capable), then 1x cells are not included in the NCL.

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.

A.3
SRVCC from UTRAN (HSPA) to GERAN/UTRAN

Similar logic may be used as in clause A.2 by replacing E-UTRAN with UTRAN.
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