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1. Introduction
In RAN2#75 meeting, for connected mode MBMS service continuity, there were some initial discussion on bearer release for congestion [1]. After the meeting, there was an email disc for further discussion. The main topics include:
· Who takes the initiative to release the EPS bearers when MBMS is prioritized?

· Would the EPS bearer release concern all unicast bearers or only GBR bearers?

· How is the bearer re-established after congestion?
This document makes more detailed analysis on this issue, gives the full picture first and then proposes some solutions for different steps during the whole procedure.
2. Discussion
2.1. Full picture of the procedure
Before discussing the details, it is necessary to first review the MBMS service continuity scenario and related procedure. Figure 1 is an example scenario: 
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Figure 1 Scenario for MBMS service continuity
UE has unicast bearers in cell 1, and also receives MBMS service#1 in cell 1. The UE reports to eNB1 that MBMS service#1 is interested, and MBMS priority is higher than unicast. When UE moves from eNB1 to eNB2, eNB1 decides to initiate a handover. Considering the UE’s MBMS priority is higher, to ensure MBMS service continuity, eNB1 request cell 3 as the handover target cell. Unfortunately, congestion happens on cell 3 (Frequency f1). Figure 2 shows the whole signalling procedure for this case.
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Figure 2 Whole procedures for the MBMS continuity when congestion happens
The black lines in Figure 2 for handover and RRC connection release follow current specifications. When congestion occurs on cell 3, the handover will be failure, and UE is released to idle. The MBMS service continuity of connected mode is failure, and then idle mode continuity mechanism will be used. The main steps that impact the results of the procedure include:

· Handover preparation
· Admission control
· Connection release

· Bearer re-establishment

In the following sections, we discuss these aspects separately, and provide some methods to enhance the connected mode MBMS service continuity and obtain other kinds of results than RRC connection release.
2.2. Handover preparation
During handover preparation procedure, if the target eNB doesn’t know the UE’s MBMS interests or priority, when congestion occurs on the target MBMS frequency, the target eNB will reject the handover or admit the UE to other frequency. This will leads to the failure of MBMS service continuity. Therefore, to enhance the performance of continuity mechanism, it is better to make target eNB know UE’s MBMS interests and/or priority info, for example, the MBMS services reception info or whether MBMS is higher priority than unicast. As the blue words in Figure 2, the source eNB can transmit UE’s MBMS services reception info and /or MBMS priority to the target eNB. Especially when congestion happens, this information can assist the target eNB to make admission control. 
Proposal 1: During handover preparation procedure, UE’s MBMS services reception info and/or MBMS priority can be transmitted from source eNB to target eNB.
2.3. Admission control

When the target eNB knows that UE’s MBMS service continuity needs to be ensured, the admission control for handover should consider the UE’s MBMS reception/priority info. If congestion occurs on the target cell of the concern MBMS frequency (e.g. cell 3 of f1 as shown in Figure 1), the target eNB shall try to admit the non-GBR bearers, at least the default bearer (as the blue line in Figure 2). Because the non-GBR bearers need little resource, especially the default bearer, and this can simultaneously guarantee the continuity of unicast and MBMS services. Meanwhile, the GBR bearers are released due to congestion. Then UE can receive the handover command (as the blue line in Figure 2). And after the handover, the connect mode MBMS service continuity mechanism can continue to work (as blue words in Figure 2).
Proposal 2: When the target eNB knows that UE’s MBMS service continuity needs to be ensured, it shall try to admit the non-GBR bearers, at least the default bearer.
2.4. Connection release

If the target eNB can not admit any bearer on the target cell of the concerned MBMS frequency due to congestion or other reasons, it will make the response of handover failure to the source eNB. When all the requested target cells on the concerned MBMS frequency can not be handover, the source eNB has to release the UE. To assist the idle mode continuity mechanism, eNB can redirect the UE to its interested MBMS frequency (latency reduction). Furthermore, eNB can make the release cause as “connected mode MBMS service continuity cannot be ensured”, and UE knows that maybe congestion occurs on the target cell. Current (extended) wait time can also be used to inform UE of the probable congestion time. Then the UE can only receive MBMS in idle mode, and consider the suitable cell and time to initiate RRC connection establishment again.
Proposal 3: RRCConnectionRelease message is used to inform UE of the failure of MBMS service continuity in connected mode. Redirection, release cause, and extended wait time can be used for this purpose.
2.5. Bearer re-establishment

As the MBMS service continuity in connected mode cannot be ensured during handover, the unicast bearers are all released and UE goes to idle. If UE initiated the bearer re-establishment (RRC connection establishment in idle mode) before congestion is alleviated, it will be still rejected, and this will increase the unnecessary signalling overheads. Therefore, the re-establishment of bearers is better to be initiated after the congestion is alleviated. The eNB can use dedicated signalling (e.g. current extended wait time in RRC connection release) or broadcast (new information) to inform UE when the congestion is assumed to be alleviated.
Proposal 4: UE is expected to initiate the bearer re-establishment after the congestion is alleviated. When the congestion is alleviated is informed by the eNB through dedicated signalling or broadcast.
3. Conclusion
This contribution discusses the details of bearer release for congestion for connected mode MBMS service continuity. And we propose that:
Proposal 1: During handover preparation procedure, UE’s MBMS services reception info and/or MBMS priority can be transmitted from source eNB to target eNB.
Proposal 2: When the target eNB knows that UE’s MBMS service continuity needs to be ensured, it shall try to admit the non-GBR bearers, at least the default bearer.
Proposal 3: RRCConnectionRelease message is used to inform UE of the failure of MBMS service continuity in connected mode. Redirection, release cause, and extended wait time can be used for this purpose.
Proposal 4: UE is expected to initiate the bearer re-establishment after the congestion is alleviated. When the congestion is alleviated is informed by the eNB through dedicated signalling or broadcast.
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