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Abstract of the contribution: The contribution provides service continuity flows for switching between eMBMS and unicast.
1 Introduction

Adopt the identified changes into Annex of TS 23.468.
==== Start of Changes ====
X.5
Service Continuity Procedures and Flows
X.5.1
General

The clause provides flows & procedures for switching from Unicast Delivery to Multicast Delivery and vice-versa. In the flows, the need for service continuity is determined and executed by the UE, In the make-before-make flows, the UE may simultaneously receive the same DL data on both Unicast and eMBMS bearers. In such scenarios, it is upto the application to manage duplicate detection.
X.5.2
Switching from Unicast Delivery to Multicast Delivery
Figure X.5.2-1 shows the procedures for service continuity when the UE which is receiving DL data over unicast moves into MBMS coverage. During the switching, the UE simulataneously receives data from both unicast and eMBMS, so there is no service interuption.
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Figure X.5.2-1: Switching from Unicast Delivery to Multicast Delivery
1. The UE has an ongoing group session.

2. The UE is receiving downlink data over unicast.

3. The UE detects it has entered eMBMS coverage and starts receiving MSI and contents from TMGI over MTCH.

4. The UE receives DL data over eMBMS.

5. The UE simultaneously receives data over unicast and eMBMS.
6. The UE notifies the GCSE AS that is in eMBMS coverage and GCSE AS removes the unicast data. The UE now receives content only over eMBMS.
X.5.3
Switching from Multicast Delivery to Unicast Delivery
X.5.3.1
General
The clause defines the following two procedures for service continuity for switching from Multicast Delivery to Unicast Delivery:
- Service Continuity using make-before-break procedues
- Service Continuity using break-before-make procedures
X.5.3.2
Multicast Delivery to Unicast (make-before-break)
Figure X.5.3-1 shows the procedures for service continuity when the UE is about to move out of eMBMS coverage. In this procedure, the UE detects that is about to move out of eMBMS coverage and elects to receive data over unicast while still within eMBMS coverage. During the switching, the UE simulataneously receives data from both unicast and eMBMS, so there is no service interuption.
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Figure X.5.3-1: Switching from Multicast Delivery to Unicast Delivery (make-before-make)
1. The UE has an ongoing group session.

2. The UE is receiving downlink data over eMBMS.

3. The UE detects that it is about to move out from the eMBMS coverage through implementation-specific methods. Some of the possible implementation mechanisms are:

· The UE detects that MBSFN signal strength becomes weak;

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

4. The UE notifies the GCSE AS that it may move out of eMBMS coverage and GCSE AS sets up the unicast flow. 
5. The GCSE AS also sends the downlink data over unicast.

6. The UE simultaneously receives DL data over unicast and eMBMS.
7. The UE stops monitoring MTCH and continues receiving data over only unicast.
X.5.3.3
Multicast Delivery to Unicast (break-before-make)

Figure X.5.3-2 shows the procedures for service continuity when the UE has moved out of eMBMS coverage. Here the UE starts receiving DL data over unicast after it has stopped receiving data over eMBMS, so there may be some service interuption.
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Figure X.5.3-2: Switching from Multicast Delivery to Unicast Delivery (break-before-make)
1. The UE has an ongoing group session.

2. The UE is receiving downlink data over eMBMS.

3. The UE detects it is out of eMBMS coverage and does not receive any data over eMBMS.
4. The UE notifies the GCSE AS that it has moved out of eMBMS coverage and GCSE AS sets up the unicast flow. 

5. The GCSE AS sends the downlink data over unicast.

6. The UE monitors the SIB constantly to determine if it is back in eMBMS coverage.
==== End of Changes ====
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