SA WG2 Temporary Document

Page 7

SA WG2 Meeting #99
S2-133446
Xiamen, China, 23-27 September 2013

Source:
Qualcomm Incorporated
Title:
GCSE Service continuity during unicast and MBMS switching
Document for:
Discussion/Approval
Agenda Item:
6.5
Work Item / Release:
GCSE/Rel-12
Abstract of the contribution: This contribution proposes to reuse current procedures for maintaining the service continuity of UE moving in and out of eMBMS during the group call.
1 Discussion
"Service Continuity" is the key Issue #5 listed in TR23.768. This contribution addresses this issue and proposes that service continuity should be provided via the existing eMBMS service continuity procedures between delivery over a unicast bearer and delivery over an eMBMS bearer.
Specifically,  when the UE determines an upcoming handover to a target cell which does not support the currently received GC service over (e)MBMS bearer service,  the UE initiates prior to the handover an application-level signalling to an Application Server to request unicast delivery.  It also proposes when the UE determines it is moving into MBMS coverage, upon successful reception of the data from eMBMS delivery, the UE sends an application-level signalling to an Application Server to stop unicast delivery of the GC service data. By doing so, the switching between unicast and eMBMS deliver can be make-before-break to avoid or minimise service interruption. 
2 Proposal
Incorporate the following to the TR.

== Changes ==
6.1.2
Procedures
6.1.2.1 Group Communication Setup using pre-established eMBMS bearers
The interaction between the UE and GCSE Application Server is shown as an example.
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1-4. Group Communication Server requests the TMGI(s) for the GCSE group(s) from the BM-SC through the PCRF.

1. Group Communication Server maintains a mapping of the TMGI to the GCSE Group ID.

6-10. Pre-established bearers are set up for the group(s). The corresponding MBSFN area is based on the eNBs that were pre-selected for this GCSE group communication as provided to the BMSC. 

11. The UE obtains the mapping between GCSE Group ID(s) and TMGI(s). The UE can obtain the mapping through a number of means – GCSE registration, GCSE group communications setup or through other means.

Editor’s Note: The exact mechanism how the UE obtains the mapping between GCSE Group ID(s) and TMGI(s) is FFS.

12-13. The UE monitors the network to determine the availability of the eMBMS transmission corresponding to the TMGI(s) of the interested GCSE group(s). The UE initiates a Group communication set up for a particular GCSE group using Unicast UL bearers. The UE also indicates the availability of the eMBMS transmission corresponding to the TMGI of the GCSE group in the group setup signaling.

The GCSE Application server decides whether to use the pre-established eMBMS bearers for downlink. If eMBMS bearer is used for downlink, the E-UTRAN can further optimize the resource utilization by deciding to use point-to-point service or point-to-multipoint service (for e.g., based on counting information).

6.1.2.2 Service continuity during unicast and MBMS switching

6.1.2.2.1 General

When the UE determines an upcoming handover to a target cell which does not support the currently received GC service over (e)MBMS bearer service,  the UE initiates prior to the handover an application-level signalling to an Application Server to request unicast delivery.  It also proposes when the UE determines it is moving into MBMS coverage, upon successful reception of the data from eMBMS delivery, the UE sends an application-level signalling to an Application Server to stop unicast delivery of the GC service data.

The following are the main principles of this solution switching from MBMS to unicast:

· UE detects it is about to move out of the MBMS coverage by measuring MBSFN signal strength or by detecting increased packet errors;

· When UE determines an upcoming handover to a target cell, which does not support the received (e)MBMS service(s), UE initiates (prior to the handover) an application-level signalling to an Application Server to request unicast delivery of the corresponding GC service;

· After successful switch to unicast delivery (or based on a configurable timer) the UE stops monitoring the MTCH.

The following are the main principles of this solution switching from unicast to MBMS:

· UE detects it is moving into the MBMS coverage by receiving SIB signalling (SIB2, SIB13, SIB15 etc) and MCCH;

· When UE detects it is moving into a target cell that is within MBSFN, UE initiates (after the handover) an application-level signalling to an Application Server to request stopping unicast delivery of the corresponding GC service;

· After successful switching to MBMS delivery, unicast channel is released.

6.1.2.2.2 Switching from MBMS to unicast - make-before-break

Figure 6.1.2.2.2-1 shows the procedures for service continuity when the UE is about to move from a cell (eNB1) transmitting (e)MBMS bearer service to a cell (eNB2) which does not transmit the same (e)MBMS service, i.e. when the UE is about to move out of MBSFN area. 
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Figure 6.1.2.2.2-1: Service continuity when moving out from eMBMS coverage (Make-Before-Break)

The following steps are performed:

· In Step 1 the group call is on going. The UE receives the GC service data/media from the content provider (GCSE-AS) via an eMBMS bearer service.

· In Step 2, for make-before-break switching procedures, the UE detects that it is about to move out from the eMBMS coverage through the following implementation-specific methods (but not limited to):

· The UE detects that MBSFN signal strength becomes weak; 

· The UE detects that packet data loss rate is increased. 

· In Step 3, If the UE is in idle state, the UE enters connected state by performs RRC connection procedures with eNB1.

· In Step 4, the UE indicates the GCSE-AS that it is moved out from the eMBMS coverage through application signalling. 

· In Step 5, the GSCE-AS sends ack to the UE through application signalling.

· In Step 6, the UE receives the GC service data/media from the content provider (GCSE-AS) via the unicast bearer through eNB1.

· In Step 8, the UE is handoff from eNB1 to eNB2.
· In Step 9, the UE receives the GC service data/media from the content provider (GCSE-AS) via the unicast bearer through eNB2.

· In Step 10, the UE stops receiving current MTCH and continues receiving SIBs.
6.1.2.2.3 Switching from MBMS to unicast - Non make-before-break
Figure 6.1.2.2.3-1 shows the procedures for service continuity when the UE moves from a cell (eNB1) transmitting (e)MBMS bearer service to a cell (eNB2) which does not transmit the same (e)MBMS service, i.e. when the UE moves out of MBSFN area. 
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Figure 6.1.2.2.3-1: Service continuity when moving out from eMBMS coverage (non make-before-break)

The following steps are performed:

· In Step 1 the group call is on going. The UE receives the GC service data/media from the content provider (GCSE-AS) via an eMBMS bearer service.

· In Step 2, the UE detects that it is already moved from eNB1 to eNB2 which doesn’t support GC service data/media over the MBMS session by monitoring SIB (SIB2/SIB13/SIB15 etc.) messages or MCCH. 

· In Step 3, the UE enters Connected State if the UE is in Idle State.

· In Step 4, the UE indicates the GCSE-AS that it is moved out from the eMBMS coverage through application signalling. 

· In Step 5, the GSCE-AS sends ack to the UE through application signalling.

· In Step 6, the UE receives the GC service data/media from the content provider (GCSE-AS) via an EPC unicast bearer through eNB2.
-
In Step 7, the UE continues receiving the SIB messages.

6.1.2.2.4 Switching from unicast to MBMS
Figure 6.1.2.2.4-1 shows the procedures for service continuity when the UE moves into MBMS coverage. 
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Figure 6.1.2.2.4-1: Service continuity when moving into eMBMS coverage
The following steps are performed:

· In Step 1 the group call is on going. The UE is in connected state and receives the GC service data/media via an unicast bearer through eNB2 which doesn’t support MBMS.

· In Step 2, the UE is handoff from eNB2 to eNB1 which supports MBMS and the UE continues to receive the GC service data/media via theunicast bearer through eNB1.

· In Step 3, the UE detects that it is moving into the eMBMS coverage by monitoring SIB (SIB2/SIB13/SIB15 etc.) messages or MCCH.

· In Step 4, the UE performs service discovery procedures if needed. The UE receives USD from eMBMS channel or from unicast channel.

· In Step 5, the UE performs MBMS service registration procedures and receive MBMS service key if needed.

· In Step 6, the UE receives the GC service data/media from the content provider (GCSE-AS) via an eMBMS bearer service. 

· In Step 7, the UE indicates the GCSE-AS that it is moved into the eMBMS coverage through application signalling.

· In Step 8, the GSCE-AS sends an ack to the UE through application signalling.

· In Steps 9, the GCSE- AS stops sending the GC service data/media via an EPC unicast bearer. The unicast bearer can be released.

-
In Step 10, the UE continues to receive the GC service data/media from the content provider (GCSE-AS) via an eMBMS bearer service.
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