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1. Introduction
The email discussions [76#39] and [77#29] intended for discussion of need and solutions for control of MBMS interested UEs camping on congested MBMS carrier. While the discussions were mostly focused on the need for a congestion and admission control on congested MBMS carrier, the solutions are not assessed or the comparisons of the solutions are not shown during the email discussion. In this contribution, we try to provide a comparison of different solutions considering different possible deployment scenarios. The contribution is only needed to be discussed if RAN2 agreed to have a standardised solution for access control of MBMS interested UEs camping on congested MBMS carrier.
2 Discussion
Even though, the email discussions focus on the need for access control on a congested carrier or the severity of the congestion occurring in a practical deployment scenario, in our understanding, the same topic was already discussed in the email discussion [75b#36] with insight to the need for MBMS over unicast prioritisation by RRC_Connected UEs.  Following the discussion in [75b#36], RAN 2 agreed to have a UE indication of MBMS priority over unicast in case of MBMS carrier congested. 
If there is limitation in radio resources to serve all the connected UEs on the MBMS carrier, the network may first handover the non-MBMS UEs to another carrier. Secondly while allowing the MBMS interested UEs to access on the MBMS carrier, the network may control the non-MBMS idle UEs accessing on the congested carrier via the existing mechanism such as cell re-selection frequency priority allocation. However, MBMS interested UEs will be allowed to access on to the MBMS carrier in order to receive the MBMS and unicast services. Only if still a resource limitation on the MBMS carrier, the network may need to consider a way of managing the connections for MBMS interested UEs. In this step, the UE indicated flag (MBMS priority over unicast) may be used in connection control (ie: either to release the connection, release some bearers or handover the MBMS interested UEs another carrier).
If the network has made the decision to release the connection considering the UEs willingness to prioritise MBMS over unicast and the severity of the congestion on the MBMS carrier, there needs to be a mechanism to control the UE accessing the network again with the same service priority. Otherwise the re-accessing and re-release of the RRC connection would result in a ping-pong of access attempts and unnecessary RRC signalling load on an already congested cell. 

Considering the severe congestion on MBMS carrier is a rare scenario, a standardised solution may not be required to handle the UE behaviour in such a scenario. However, if RAN2 identified the requirement to have a standardised procedure for the congestion handling, the following aspects should be taken into account in the design.

Two main proposals were considered in the email discussion [76#39] for controlling the UE access on a congested MBMS carrier. 

Solution 1: disallowing prioritisation of MBMS carrier.

Solution 2: allow the UE to camp on the congested cell but avoid connection establishment for UE originated call
There are number of differences between the two solutions as highlighted below.
One of the main differences between the two solutions is that whether the idle UE is allowed to camp on the congested MBMS cell or not. Solution 2 does not require the UE to receive MCCH/MTCH from another carrier other than the camp on cell. On the contrary, with solution 1, the UE is required to receive MBMS from a cell other than the camped on cell. Therefore, we think the first point of discussion in selecting the solution should be whether the UE is capable of receiving MBMS from cell other than the camp on cell. How much complexity would this bring to the UE implementation? The UE complexity of receiving MCCH from carrier other than the camp on cell was also discussed in the email discussion [76#38] on provision of assistance information in E-UTRAN. The main reason for providing SAI information is RAN was to avoid the UE requirement to read the MCCH of carrier other than the camp on cell. The UE complexity of reading MCCH of another carrier was considered significant by some UE vendors. 
Observation 1: Solution 1 requires the UE to receive the MBMS on a cell other than the camp on cell. The UE complexity for such a requirement should be considered.

Signalling was agreed in the last meeting to inform the eNB of the UE’s willingness to prioritise MBMS over unicast in congestion situation. The network should provide the opportunity for the UE to receive MBMS without interruption if it has prioritised MBMS over unicast. The user may have prioritised MBMS over unicast. However, after identifying the caller ID for a mobile terminating call, the user may or may not decide to change its MBMS priority based on how important is the incoming call. The UE is camped on to non-congested cell according to solution 1. Therefore, the UE performs access to the network on the camping cell upon reception of the paging. While performing the connection establishment procedure and the subsequent exchange of IMS signalling over the default bearer, the UE is in continuous reception mode to the access cell. Therefore, it is not possible to receive the MBMS service on the other carrier using time multiplexing. Thus solution 1 results in interruption to the MBMS reception for a few seconds if the UE decided to prioritise MBMS over unicast after identifying the caller ID. 

According to solution 2, the UE performs network access for paging response on the cell where the interested MBMS service is received. Therefore, no interruption to the MBMS reception is resulted during the paging response and if the user decided to reject the call after identifying the caller ID, the UE continues to receive the interested MBMS service.

Observation 2: solution 1 resulted in interruption to the interested MBMS service reception (in the order of few seconds) while accessing on the network for paging response. 

Our understanding, both solution 1 and 2 addresses how to handle mobile terminating calls, mobile originating calls and tracking area update on a congested cell. The UE is camped on cell other than the congested MBMS frequency according to the solution 1. Therefore, call setup if required for mobile originating call or terminating call or TAU is performed on the non-congested cell. According to solution 2, call setup signalling and TAU are performed on the congested cell. Considering these signalling only involve a small volume of data transfer over RBs, we don’t see these signalling required to be eliminated on a congested cell and it can be handled by appropriate network CAC planning.

Observation 3: considering a small volume of data transfer over radio bearers, call setup and TAU on the congested cell may not required to be eliminated.

Upon the cell re-selection, prioritisation is disallowed by solution 1 due to congestion, the UE may perform the normal cell re-selection based on the dedicated/cell broadcast priorities. Therefore, it is possible that the UE may be camped on to a pre rel-11 cell, considering the deployment scenario of co-existence of Rel-11 and pre rel-11 networks. Given that the MBMS service continuity is not supported by pre rel-11 networks, the UE will not be provided with MBMS assistance information in the camp on cell. More over, if the UE has response to a paging and if the UE connection will only be released based on the pre rel-11 network policy there will be more interruption to the MBMS reception. 
According to solution 2, the UE connection is released by a Rel-11 network for support of MBMS service continuity. The UE is camping on the congested MBMS Rel-11 cell. If the UE handover is required due to the UE prioritisation of unicast over MBMS, the network may handover the UE to another Rel-11 eNB knowing the UEs interest for MBMS reception.
Observation 4: considering co-existence of pre rel-11 and rel-11 network deployment scenario, there is possibility for the UE to camp on a pre rel-11 cell upon the release of RRC connection for MBMS service continuity. Due to the absence of MBMS service continuity by pre rel-11 network, the UEs may experience MBMS service interruption.

When consider the standardisation impacts, both solution 1 and 2 have similar complexity. Both solutions can be realised with at minimum 1 bit indication. Therefore, the standardisation efforts do not provide a differentiator for the decision of the solution.

Observation 5: Both solution 1 and solution 2 have similar complexity considering the standardisation impacts. 

3 Conclusion 
The main reason for agreement to include flag indicating the UE’s willingness to prioritise MBMS over unicast in MBMSInterestIndication message is that 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 such that the UE will continue the reception of MBMS without interruption. 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. 

This contribution analysed different solutions for preventing RRC idle UEs establishing connection on congested MBMS frequency. RAN2 is requested to take into account the following observations in deciding a solution for control of UE connection on a congested MBMS cell.

Observation 1: Solution 1 requires the UE to receive the MBMS on a cell other than the camp on cell. The UE complexity for such a requirement should be considered.

Observation 2: solution 1 resulted in interruption to the interested MBMS service reception (in the order of few seconds) while accessing on the network for paging response. 

Observation 3: considering a small volume of data transfer over radio bearers, call setup and TAU on the congested cell may not required to be eliminated.

Observation 4: considering co-existence of pre rel-11 and rel-11 network deployment scenario, there is possibility for the UE to camp on a pre rel-11 cell upon the release of RRC connection for MBMS service continuity. Due to the absence of MBMS service continuity by pre rel-11 network, the UEs may experience MBMS service interruption.

Observation 5: Both solution 1 and solution 2 have similar complexity considering the standardisation impacts. 
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