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1. Introduction
In RAN2#76 meeting, there are some discussions on the congestion control for idle mode UE [1]. And there is an email discussion [2] after the meeting to continue it. The two main approaches are:
a) Treatment of MBMS-providing carrier as having the highest reselection priority by the UE is allowed/disallowed by signalling.
b) UE always prioritizes MBMS layer in reselection handling when it intends to receive the MBMS service. Also the UE receives the paging from the camped on (even the congested MBMS frequency) and responds to the paging by establishing a connection on the same frequency. UE will not start the (UE originated unicast) connection on MBMS layer as the cell is congested.
Based on the discussion in email, this document makes further analysis on these two approaches.
2. Discussion
When the congestion occurs on the MBMS frequency, the network can determine to release some UEs’ all bearers, i.e., release the RRC connection of the UEs. For a UE which still prioritizes MBMS over unicast, it may camp on the congested MBMS frequency after the release. To make load balance between different frequencies, it needs some mechanism to distribute uniformly the idle mode UEs to different frequencies or prevent these UEs from initiating RRC connection establishment on the congested MBMS frequency. However, in current specifications, there is no perfect method to realize it.
For approach a) mentioned above, the main pros and cons are:
Pros: Network operator has one more mechanism to handle the congestion on MBMS frequency.
Cons: MBMS service continuity is interrupted unless UE is able to receive MBMS layer simultaneously with unicast layer (carrier where paging messages are coming from) e.g. due to dual receiver or by time multiplexing reception of unicast/MBMS layers.
For approach b), there are two branches:

· Prevention could be done based on ACB

· Congestion indicator type of solution

· A bit sent in system information indicating whether the cell is congested or not

· Congestion indicator and congestion timer in RRCConnectionRelease message
The main pros and cons of approach b) are:
Pros: MBMS service continuity can be ensured. ACB is current mechanism, and the congestion indicator and congestion timer (optional) can prevent UE from RRC connection establishment on congested MBMS frequency.
Cons: Increase signalling overhead. 
Comparing with the two approaches, it can be seen that they can both resolve the congestion problem on MBMS frequency. In case MBMS becomes very popular on a large scale, it would mean that operator will need to take into account the congestion problem when planning and configuring the system. Therefore, the imbalance of MBMS UE distribution in idle mode can be considered carefully from the beginning. From this point of view, the congestion problem should not occur very frequently. The approach a) is more suitable to control large scale of MBMS UEs, thus it is not very appropriate for this kind of scenario. Furthermore, it interrupts the MBMS service continuity and affects the user experience. 
Therefore, the approach b) is more proper for congestion handling on MBMS frequency. As ACB is already supported in current specification, it is naturally to be used. And the “congestion indicator” and “congestion indicator timer” in RRCConnectionRelease message can be utilized together to make better effects. For UEs released with “congestion indicator” and “congestion indicator timer”:
· If the UE is prioritising MBMS over unicast:
UE will not establish connection for unicast (the UE originated call) while congestion is on 

· If the UE wants prioritise unicast:

UE is allowed to establish a RRC connection during the congestion is ongoing (and possibly handovered to non-congested frequency) or to reselect to non-congested frequency.
As analysis above, it is proposed:
Proposal 1: Consider ACB mechanism, in combination with the “congestion indicator” and “congestion indicator timer” in RRCConnectionRelease message, in order to resolve the congestion problem on MBMS frequency.
3. Conclusion
This contribution discusses how to prevent idle UE from establishing RRC connection on congested MBMS frequency. And we propose that:
Proposal 1: Consider ACB mechanism, in combination with the “congestion indicator” and “congestion indicator timer” in RRCConnectionRelease message, in order to resolve the congestion problem on MBMS frequency.
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