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1. Introduction
Main issues on the service continuity for MBMS are progressed well in the last meeting. The issues with respect to CSG cells were discussed in email discussion [77bis#27].   The possible HO ping-pong occurrence between CSG and eNB which doesn’t support MBMS service continuity in connected mode (eg: pre-Rel-11 eNB) was briefly pointed out in [1] and during the [77bis#27] discussion. In this contribution, we further discus the HO ping-pong issue and possible solutions to the problem.

2 Discussion
As for the current specification the UE should inform the network of proximity to a CSG when in the vicinity of the CSG. After receiving the UE’s proximity indication, the network may perform the handover of the UE to the CSG cell.

If the UE is handed over to a cell which supports the connected mode MBMS service continuity, the corresponding cell is aware of the UE’s MBMS reception. Even though the network received the proximity indication from the UE, the network (which support MBMS service continuity in connected mode) does not handover the UE to the CSG cell due to the MBMS reception in the current cell. Therefore, the current UE behaviour with respect to the proximity indication procedure when considering CSG and eNB supporting MBMS service continuity in connected mode doesn’t require to be modified.

However, if the CSG cell handed over a UE to a macro cell due to MBMS service continuity and the target cell doesn’t support the connected mode service continuity, the network has no knowledge of whether the UE is receiving MBMS service in the current cell. Upon configuration of the proximity indication, unless the UE behaviour is modified, the UE will indicate the proximity to the CSG cell. Thus the network may handover the UE to the CSG cell without knowing (without considering) the UE is receiving MBMS service in the current cell. This results in handover ping-pong between the CSG cell and non-CSG cell.

One solution to the problem is that handover request reject by the CSG cell based on the HO history. However, this becomes complicated as the HO decision at the eNB may have been made due to many factors such as proximity, network congestion, UE prioritisation of unicast over MBMS etc. In order to perform the HO rejection by the CSG only when the source eNB is not supporting MBMS service continuity in connected mode, the CSG cell needs to know the support of MBMS service continuity by the source eNB.
Another possibility is to rely on ping-pong avoidance mechanism as currently implemented at the network. If HO is requested for several times for the same UE, the network may decided to not to perform handover for the UE. This method however does not guarantee MBMS service continuity. For example, the network may decide to keep the UE in CSG cell in order to avoid HO ping-pong therefore, MBMS service continuity is not supported fro the UE. 
Proposal 1: the solution based on network implementation may not be adequate for the support of MBMS service continuity and the avoidance of HO ping-pong possibility in CSG-macro eNB deployment scenario. 

One possible solution to the problem is that the MBMS interested UEs to not transmit the proximity indication to the network if the network is not inviting MBMSInterestIndication and the UE has prioritised MBMS reception over unicast. However this requires modification to the current proximity indication procedure which requires the UE to information the proximity of CSG cells if proximity indication is configured. 

Some companies proposed that the transmission of proximity indication to the network could be left to the UE implementation. This means that even the proximity indication is configured by the network, the UE optionally selects to transmit the proximity indication to the network, in other words, the UE is not standard compliant. However, since it is left to UE implementation, there is no guarantee that UEs will implement this especially as it would not be standard compliant. 

If the UE is not behaving as expected and the proximity indication is transmitted to the network even when it is receiving MBMS service from the macro cell, the UE may experience interruption to the MBMS reception. Therefore, wrongly behaving UE will only impact it’s own user experience and will not impact other users. However, this means unnecessary HO signalling, which should be prevented. 

A simple solution to the problem is to modify the UE behaviour such that the UE is not to transmit proximity indication or measurement report for the CSG cell, if the UE is receiving or interested in receiving MBMS and has prioritised MBMS over unicast reception. 
Proposal 2: RAN2 to discuss the required modification to proximity indication procedure in order to support MBMS service continuity and to avoid HO ping-pong issue when considering CSG and eNB which are not supporting MBMS service continuity in connected mode.
3 Conclusion 
This contribution discusses possible HO ping-pong resulted due MBMS service continuity support in connected mode and proximity indication support by eNB which are not supporting MBMS service continuity (eg: Rel-10). The following proposals are made:

Proposal 1: the solution based on network implementation may not be adequate for the support of MBMS service continuity and the avoidance of HO ping-pong possibility in CSG-macro eNB deployment scenario. 

Proposal 2: RAN2 to discuss the required modification to proximity indication procedure in order to support MBMS service continuity and to avoid HO ping-pong issue when considering CSG and eNB which are not supporting MBMS service continuity in connected mode.
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