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1. Introduction
In last RAN2#84 meeting, it was agreed that:

We assume that the UE requests the service via unicast if it does no longer receive a service via MBMS, i.e., the delivery via unicast is not triggered by the eNB.
FFS: whether in the case where the NW decides to stop MBMS delivery, it should inform the UE before stopping the service.
In this document, we will analyze the following three issues and based on the analysis, our preferences are given:

· Issue1: the scenarios for the MBMS delivery stopping.

· Issue2: whether the MBMS delivery stopping should be notified to the UE and eNB?

· Issue3: if the answer of issues2 is yes, how to notify it to the UE and eNB?

2. Discussion
2.1 Possible scenarios for the MBMS delivery stopping 
If GCSE-AS decides to perform multicast to unicast switching according to some policies, e.g., less numbers of users, it should stop the MBMS delivery. There are two possible scenarios for the MBMS delivery stopping.
Scenario1: Stop the MBMS delivery in the whole MBSFN area

[image: image1.emf]Group Communication Service Area

MBSFN Area 

MBMS

MBMS

MBMS


[image: image2.emf]Group Communication Service Area

MBSFN Area 

Unicast

Unicast

Unicast


According to TS36.300, except for the MBSFN Area Reserved Cells, all cells within an MBSFN Area contribute to the MBSFN transmission and advertise its availability. In this scenario, all cells within an MBSFN Area will stop the MBMS transmission.
Scenario2: Stop the MBMS delivery in some cell(s) of the MBSFN area
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In this scenario, only the related cell(s) is supposed to stop the MBMS transmission, while the other cells of this MBSFN area are still keeping the MBMS transmission.

2.2 Whether the MBMS delivery stopping should be notified to the UE and eNB?
From the perspective of UE, if the GCSE AS decides to stop the MBMS delivery while the group communication is still ongoing, it should notify it to UE in order to trigger the UE to initiate the unicast EPS bearer establishment. Otherwise, the group communication will be interrupted.

From the perspective of eNB, the eNB should also be notified to stop the MBMS delivery after the UE has established the unicast EPS bearer. 
Proposal 1: The UE and eNB should be notified the MBMS delivery stopping while the group communication is still ongoing.

2.3 How to notify the MBMS delivery stopping to the UE and eNB?
1) How to notify the MBMS delivery stopping to the UE？

The UE receiving the Group Communication service could be in RRC connected state or RRC idle state. Thus how to inform the MBMS delivery stopping to these two kinds of UEs should both be considered.
For the RRC connected UE, two solutions could be used in general:
· Solution1: Application layer based solution
· Solution2: EPS layer based solution

The two solutions can be illustrated in Fig1
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Figure 1: Signaling flow for informing the MBMS delivery stopping to idle UEs
The following steps are performed:
0. The UE receives the GC service data/media from the content provider (GCSE-AS) via an eMBMS bearer service. 
1. GCSE-AS decides to switch from MBMS to unicast delivery based on some policies, GCSE-AS informs connected UEs MBMS delivery via GC1 interface.(Solution1)

1a.
GCSE-AS informs connected UEs MBMS delivery by control plane signaling or user plane SYNC protocol. (Solution2).
2. Connected UE establish the EPS bearers for receiving the group communication service.

3. UEs request the GCSE-AS to send the group communication service to them via unicast EPS bearer.

4. GCSE-AS sends the group communication service to these UEs via the unicast EPS bearer.

5. GCSE-AS notifies the eNB stop the MBMS delivery and the methods are discussed in section 2.3.
For the solution1, the GCSE-AS could inform the UE over the GC1 interface. For the Solution2, the modification of interaction between the GCSE-AS, BM-SC, EPC node and E-UTRAN node cannot be avoided, which will introduce large specification efforts and implementation influence. The Solution1 is preferred to inform the RRC connected UE.
For the RRC idle UE, only EPS layer based solution could be used because there is no GC1 interface between UE and GCSE-AS. The corresponding procedures include the GCSE-AS informing the BM-SC, BM-SC informing the related downstream nodes including MBMS GW/MME/MCE/eNB and the eNB informing the RRC idle UEs. Upon receiving the notification, these idle UEs will initiate the EPS bearer establishment and switch from MBMS reception to unicast reception. The above procedures can be shown in Fig 2. 
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       Figure-2  Signaling flow for informing the MBMS delivery stopping to idle UEs
The following steps are performed:
0. The UE receives the GC service data/media from the content provider (GCSE-AS) via an eMBMS bearer service. 
1. GCSE-AS decides to switch from MBMS to unicast delivery based on some policies,.GCSE-AS informs the E-UTRAN about switching from MBMS to unicast delivery by control plane signaling or user plane SYNC protocol. 

2. E-UTRAN informs the idle UEs about switching from MBMS to unicast delivery. Three solutions could be used to inform these UEs.

· Option 1: the eNB inform these UEs by the enhanced MBMS Counting Request message or a new RRC signaling on MCCH
· Option2: the eNB informs these UEs by the enhanced SIB13 or SIB15
· Option3: the eNB inform these UEs by the special information in MSI (e.g., the reserved value in the MSI)
3. When these idle UEs derive the indication from the eNB, they will enter the RRC connected state and establish the EPS bearers for receiving the group communication service.
4. UEs request the GCSE-AS to send the group communication service to them via unicast EPS bearer.
5. GCSE-AS sends the group communication service to these UEs via the unicast EPS bearer.
6. GCSE-AS notifies the eNB stop the MBMS delivery and the methods are discussed in section 2.3.
According to the above analysis, it seems the mechanism of informing the MBMS delivery stopping to RRC idle state is more complex, and specification effort on both EPC nodes and RAN nodes will be introduced. Thus, keeping UEs in RRC connected state and notify the MBMS delivery stopping through GC1 interface is more simple and attractive. 

Proposal 2: It is proposed to keep the UE in RRC connected state and the GCSE-AS can inform the MBMS delivery stopping to it over the GC1 interface.

2) How to notify the MBMS delivery stopping to the eNB?
After the UE received the group communication service via the unicast bearer, the issue of how to notify the eNB to stop the MBMS transmission in the related cell needs to be considered.

For the Scenario1, current MBMS Session Stop procedure could be reused to inform the eNB about the end of a given MBMS Session.

For the Scenario 2, since only one or some cells in the MBSFN area will stop the MBMS service transmission, current MBMS Session Stop procedure is not applicable. Two solutions could be considered to solve this issue.

· Soultion1: EPC layer based solution
· Solution2: Application layer based solution

In solution1, if the GCSE-AS decide to stop MBMS transmission in one cell, it will inform the BMSC, then the BM-SC informs the related downstream nodes including MBMS GW/MME/MCE/eNB.

In solution2, the GCSE-AS could select one RRC connected UE and send the related cell and TMGI information to this UE over the GC1 interface, then the UE will send the these information to the corresponding cell over the Uu interface. When the cell receives the information from the UE, it will stop the MBMS transmission.
Both the above two solutions are complex and have implementation and specification efforts.

Proposal 3: Suggest RAN2 to disucss the mechanism for notifing the MBMS delivery stopping to the eNB.
3. Conclusion
In this document, we discuss the scenarios for MBMS delivery stopping and the procedures of inform the UE and eNB about the MBMS delivery stopping. It is proposed that:
Proposal 1: The UE and eNB should be notified the MBMS delivery stopping while the group communication is still ongoing.

Proposal 2: It is proposed to keep the UE in RRC connected state and the GCSE-AS can inform the MBMS delivery stopping to it over the GC1 interface.

Proposal 3: Suggest RAN2 to disucss the mechanism for notifing the MBMS delivery stopping to the eNB.
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