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1 Introduction
In connected mode, mobility decision is made by network by considering UE report and other information. Currently, network does not take MBMS reception/interest information into consideration. To enable Service Continuity in connected mode, it is essential that eNB have such information. This paper discussed the issues relevant to providing MBMS reception/interest report.

2 Discussion

To provide network assisted MBMS SC and admission and congestion control, network needs to have following information:

1) MBMS reception status of the UE

2) MBMS interest over the unicast service status of the UE

3) MBMS information of neighbor cells

The MBMS reception/priority depends on user interest, so the first and second information must come from UE, therefore, we assume some form of report is needed to reveal such information to eNB. Moreover, we further assume that such report is included in an RRC message and “MBMS report” is used in this paper to refer to the RRC IE or message that used to carry MBMS interest/reception information of a UE.

The Rel-10 counting procedure can also reveal MBMS reception status of a UE, however, it is only available when there is a counting procedure on-going. When there is no on-going counting procedure, it is unknown that whether eNB can retrieve the MBMS reception status of a UE from MCE, e.g. MCE may delete the data after a counting session is finalized.

Proposal 0:
MBMS report with reception and interest information is essential to network to provide MBMS SC in connected mode.

When UE is receiving or interested in MBMS service and the eNB indicates SC support, it initiates MBMS report procedure. The UE stop the MBMS report procedure if it is no longer interested in MBMS service, or eNB does not support SC anymore.

Assuming MBMS report is sent in a new message, a new mechanism could be defined to transmit MBMS report. Possible options:

a) Periodic MBMS report

UE transmits a MBMS report periodically when it is receiving/interested in MBMS service. The included information may be MBSFN area ID, frequency index, list of service ID (e.g. TGMI), priority over unicast service, etc.

b) Event triggered MBMS report

One example is UE transmits a MBMS report upon start/stop a MBMS service, or interest change, or priority change.

Since it was agreed that a new message, e.g. MBMSInteresteIndication, will be introduced, UE indicates its interest in MBMS reception on a frequency level. Assuming that a cell would broadcast service level information for neighboring cells for idle mode service continuity, such information could also be used in connected mode, therefore, a MBMS UE has full knowledge when indicating its interest in the new message.
The information reported in the new MBMS report is used for service continuity management, e.g. HO or SCell add/remove, and admission and congestion control, e.g. bearer release/reject, barring setting. Since the network only needs the latest information of the UE, we prefer event triggered MBMS report.
Proposal 1:
The MBMS report is event triggred, i.e. a MBMS UE reports upon start/stop a MBMS service, or interest change, or priority change.
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Figure: Illustration of MBMS SC indication and report

For a MBMS cell, congestion control is another problem to be considered. If the cell is congested, eNB could handover a UE to a neighboring cell or release the UE. For MBMS UE, performance could be enhanced with additional mechanism. For the sake of MBMS reception, a UE may choose to prioritize MBMS reception over uni-cast. In this case, instead of handover the UE, eNB could keep the UE in idle mode or with lower QoS state. Also, there is possibility that there is no neighboring cell for MBMS SC.
The decision of bearer release could also utilize the information carried in MBMSInteresteIndication, e.g. 1 bit to indicate the MBMS reception is prioritized over uni-cast, which means it is acceptable for the UE to enter idle when the network is congested. 

Then, the question is who should be responsible for the bearer release? UE or network? With the information of congestion and priority at hand, we think network should be in control of bearer release. Network can also do finer granularity of control, e.g. release GBR and keep non-GBR bearer, which is difficult for UE release. 
There are already mechanisms to prevent UE re-establishing bearer after release due to congestion, e.g. Extended Wait timer and ACB. It is also possible to define new cause value for release and additional handling mechanism. However, we think it is possible to reusing one of existing cause with t320 to achieve the goal. However, for only GBR bearer release (UE still in connected mode), there is no mechanism to prevent the UE to re-establish the bearer. It is FFS whether new mechanism is needed. For only GBR bearer release case, we assume it implies that the congestion is not too serious, therefore, new mechanism seems not needed. 
Proposal 2:
MBMS priority over uni-cast informaiton is inclued in the new MBMS report.

Proposal 3:
Based on MBMS report and congestion, network decides wether to release the UE, or to release only GBR bearers.

Proposal 4:
For RRC release, existing mechansim is good enough on preventing bearer re-establishment. 
Proposal 5:
For only GBR release, no new mechanism for preventing bearer re-establishment. 
For preventing UE establishing on the congested MBMS frequency, for a MBMS UE, it should also have a priority in idle mode. If the MBMS frequency is prioritized, it should follow the existing barring setting but still consider the MBMS frequency as the highest priority even it means it cannot make a MO call or answer to a MT call. If the UE is not longer receiving the MBMS service or change its prioritization to prioritize unicast, UE should be able to reselect to another non-congested frequency for unicast service. To allow idle UE to make such decision, eNB should broadcast congestion indication. Since the congestion is only for MBMS UE, it is further proposed to provide the information in SIB13 or MCCH.
For non-MBMS UEs, existing ACB mechanism is used for congestion control.

Proposal 6:
For congestion control of MBMS UE, a congestion indication is broadcasted. 

3 Conclusion

This paper has discussed the MBMS report mechanism to realize SC in connected mode, following proposals were made to progress discussion. It is proposed to discuss and agree on the proposals.

Proposal 0:
MBMS report is essential to network to provide MBMS SC in connected mode.

Proposal 1:
The MBMS report is event triggred, i.e. a MBMS UE reports upon start/stop a MBMS service, or interest change, or priority change.

Proposal 2:
MBMS priority over uni-cast informaiton is inclued in the new MBMS report.

Proposal 3:
Based on MBMS report and congestion, network decides wether to release the UE, or to release only GBR bearers.

Proposal 4:
For RRC release, existing mechansim is good enough on preventing bearer re-establishment. 

Proposal 5:
For only GBR release, no new mechanism for preventing bearer re-establishment. 

Proposal 6:
For congestion control of MBMS UE, a congestion indication is broadcasted. 
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