3GPP TSG-RAN WG2 Meeting #76                                                                    R2-116213
14- 18 November 2011, San Francisco, USA 
Agenda item:
7.3.3
Source:
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Title:
Prevention of UE establishing a connection in a congested MBMS carrier
Document for:
Discussion

1. Introduction
The email discussion [75b#36] discussed how to handle the congestion control on MBMS frequency considering that user/UE may want to receive MBMS service even if this leads to release of unicast bearers or connection. However, consensus on the need for a signalling enhancement was not reached in [75b#36]. RAN2 was requested to discuss whether it is possible to consider a network policy based mechanism for Rel-11 [1]. If the RAN2 agrees on such a network policy based solution for Rel-11, no signalling enhancement is required. However, if RAN2 decides to consider a signalling based mechanism, prevention of RRC Idle UEs establishing a connection on congested MBMS frequency should further be discussed. In this contribution, we analyse different possible solutions in prevention of RRC idle UEs establishing a connection on congested MBMS frequency.
2 Discussion
Even though a conclusion could not be reached based on the email discussion, the following four solutions to prevent connection establishment on congested MBMS frequency were briefly introduced/discussed during [75b#36].

Solution 1: The network disallows RRC_IDLE UEs to prioritize congested MBMS frequency for cell reselection [2-4]. With an additional enhancement, the network may control the number of RRC_Idle UEs who is allowed to prioritise congested MBMS frequency for cell reselection as proposed in [4].

Solution 2: Use of existing “access class barring” mechanism and/or cell broadcast cell reselection priorities. Access class barring (ACB) can be applied on the congested MBMS frequency to control cell access by RRC Idle UE.  ACB allows for the UE to respond to paging.  

Solution 3: Use of “congestion indicator” and “congestion end indicator”

“congestion indicator” and “congestion end indicator” could be cell broadcast. This provides information to the UE of the congestion situation hence if the UE is not willing to prioritise MBMS over unicast, the UE has opportunity not to select a MBMS service on the congested frequency. If the UE’s RRC connection is released to support MBMS service continuity on the congested frequency, the UE may not establish a RRC connection for unicast on the congested frequency until “congestion end indicator” is received. Otherwise, if the UE is wiling to prioritise unicast services over MBMS, the UE can either reselect a cell on non-congested frequency or establish a RRC connection on the congested frequency and consequently handed over to a non-congested frequency for unicast services.   

Solution 4: Use of “congestion indicator” and “congestion indicator timer”

For the UE who’s RRC connection is released due to the support of MBMS service continuity on congested frequency, the UE is informed of “congestion indicator timer”. If the UE is prioritising MBMS over unicast, it does not establish a connection on the congested frequency during the time defined by “congestion indicator timer”. However, if the UE wants prioritise unicast, it is allowed to establish a RRC connection during the congestion is on going. More over, the UE is allowed to response to paging during the time defined by the “congestion indicator timer”. 

The main reason for a signalling based solution for congestion control on MBMS frequency is that the user/UE may be willing to prioritise MBMS over unicast on a congested carrier hence the network should use the knowledge of user/UE interest in deciding whether to release unicast bearers or unicast connection in the interest of receiving MBMS service on congested frequency. The following the same reasoning, the user/UE should be given opportunity to camp on a congested MBMS frequency for receiving MBMS service if it is willing to prioritise MBMS over unicast. On the contrary to above, solution 1 proposes to control the UE autonomous prioritisation of interested MBMS frequency for cell reselection without regarding whether the UE is willing to prioritise MBMS over unicast on a congested MBMS frequency. Some RRC idle UEs may camp on the MBMS frequency to receive the interested MBMS service but may not attempt to establish a connection on the MBMS frequency. Given that these Ue will not increase or contribute to the congestion on the MBMS frequency, there is no reason why these UEs should be disallowed to camp on the MBMS frequency and receive the interested MBMS service.  
The user/UE is provided with information MBMS service-frequency information either via application/service layer or radio mechanism. The MBMS interested UEs should be allowed to autonomously prioritise the interested MBMS frequency for cell reselection. In the absence of “congestion indicator”, the user/UEs who are willing to prioritise MBMS over unicast and also the user/UEs who are not willing to prioritise MBMS over unicast camp on the congested MBMS frequency following the autonomous cell reselection prioritisation. In addition, there are third group of UEs who’s connection is released by the network due to the congestion. Given that the reason for connection release is not know by the user/UE, all three user/UE categories are controlled in the same way by the network according to Solution 2.
Solution 2 proposes to use existing access class baring mechanism to control of the congestion.  If the idle mode UEs aware of the congestion, only the user/UEs who are willing to prioritise unicast over MBMS initiate connection requests on a congested MBMS carrier. Consequently, the network may handover these UEs to another frequency for unicast reception if unicast service cannot be provided on the MBMS frequency. Without knowledge of congestion on the MBMS frequency, all the UEs may request connection on the congested frequency increasing the potential number of connection requests. To control the large number of potential access, ACB should be turned on at lower load levels thereby impacting all users. 
Solution 3 and solution 4 provide mechanism of informing the UE/user of the congestion situation on MBMS frequency. Therefore, the number of potential connection request on congested frequency can be reduced and hence access class barring could be set targeting for higher number of RRC Idle UEs in the cell.  Solution 3 requires cell broadcast of “congestion indicator” and “congested end indicator”. If congestion may last for long period, comparatively to modification period of system information, cell broadcast congestion control could be used. However, the cell broadcast of “congestion indicator” and “congestion end indicator” may require an additional mechanism considering system information update and how to provide the updated information

Solution 4 could be used to inform the UEs of MBMS congestion and the reasoning for connection release. Solution 4 provides the UE to establish a connection on congested MBMS frequency if the user/UE is willing to prioritise unicast over MBMS. Additionally, solution 4 allows the user/UE to response to paging on the congested frequency during the congestion indicator timer running. Upon identifying the caller, the UE may make the decision to accept the call or continue to receive MBMS service. Note that during transmission of paging response and connection setup, it is assumed that the UE continues receiving the interested MBMS service.

According to solution 4, the UEs in RRC_Idle at the time of congestion started are not informed of the congestion on the corresponding MBMS frequency. These idle UEs may request connection on congested MBMS frequency at any time regardless of whether the user/UE willingness to prioritise unicast over MBMS or not. Upon the connection establishment, the network could identify whether the UE is willing to prioritise MBMS over unicast. Consequently, the RRC connection could be released with the indication of congestion indicator timer.
3 Conclusion 
If RAN2 concluded the need for signalling based solution for congestion control considering MBMS service continuity, prevention of RRC idle UEs establishing a RRC connection on congested MBMS frequency should also be discussed. This contribution analysed different solutions for preventing RRC idle UEs establishing connection on congested MBMS frequency. 

Considering that the support of MBMS service continuity should not have negative impact on non-MBMS UEs, either solution 3 or 4 should be considered for congestion control mechanism for congested MBMS frequency. Between solution 3 and 4, we have slight preference for solution 4 considering the less specification impacts.
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