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Discussion
1
Introduction
At the moment in RAN2, it is agreed to use RRC_Connected state for UEs taking part in MBMS uplink feedback reporting in a SC-PtM cell [1]. There are however some details that have not been clarified when making originally the working assumption to use RRC_Connected state for MBMS reporting. One of the key questions is whether the UEs in RRC_Connected state due to MBMS will also have the unicast U-Plane bearer set up, although there is no unicast data flow that would require it. This document presents two options for the RRC_Connected state details and highlights items that should be clarified together with CT1, CT4 and SA2.  

2
Discussion
2.1
Unicast U-Plane bearer state during MBMS reception in RRC_Connected
There are still two options for the UE state during MBMS reception in RRC_Connected. The main difference between these two options is that the S1 has either only the signalling bearer or both unicast U-plane and signalling bearers established.

 Option 1: RRC_Connected, signalling only, with security  

•
C-Plane is to be configured (Signalling Radio bearers and corresponding S1) 

•
UE context is to be present at eNB including AS and NAS security

•
S1 is configured

•
U-Plane bearers (Radio bearers (including default RB) & S1 bearers) are not configured.

•
UE may be required to execute tracking area update 

Option 2: RRC_Connected, signalling + data, with security

•
Similar to the previous option, but U-Plane bearers are also configured

Evaluation of option 1

This UE state option is similar to the UE state during tracking area update. The current assumption in 3GPP however is that the tracking area update will be only a short-term procedure and therefore there is no need within the unicast procedures to maintain the UE long-term in this state. 

If this state is used for MBMS uplink feedback reporting, the MME should be informed during the S1 signaling connection setup about the MBMS-specific reason for the EMM-mode transition, in order to keep the S1 signaling connection alive for an extended period of time.

As agreed in RAN2, the UE in RRC_Connected state will require network controlled mobility. At the moment there are no handovers supported during tracking area update. In case the UE uplink feedback is done with this state the handover procedure needs to be specified for this UE state. 

Also the unicast U-plane bearer setup during MBMS reception in this state may require some further clarifications. In case MME is aware of the existing signaling connection, no paging is required. However the UE-initiated unicast service request may require new procedures, as at the moment TS 23.401 only describes the case where the UE is in RRC_Idle state when requesting for a service.

The benefit of option 1 would be that the unicast U-Plane bearer would not be set up before there is really some unicast data to be forwarded. The S-GW would not need to be involved to the procedures before there is some activity on the unicast U-Plane. 

Evaluation of option 2

In this option the unicast U-Plane bearers and the related signaling bearers are established and maintained parallel to the MBMS reception.  There is a similar need as in option 1 to inform at least the MME in EPC during the unicast bearer setup about the parallel MBMS reception, to avoid EPC-initiated unicast bearer release without eNB’s confirmation.

Additionally, it can be assumed that there is more signaling generated in the system than in option 1, due to the need to set up the unicast U-Plane bearers over S1 and to maintain them during handovers.

The benefit of this option compared to option 1 is that the procedures supporting network controlled mobility will be defined already for the unicast purpose. It should be possible to reuse the similar procedures for the MBMS reception case, but with MBMS-specific information in some messages. Also any sudden unicast data can be delivered without any additional bearer setups. However, it should be noted that there might be some impacts to the admission control behavior: too many UEs in RRC_Connected state in a cell due to MBMS may prevent a unicast handover to that cell. This should be avoidable by having in the network the possibility to control the number of UEs in RRC_Connected solely because of MBMS.  
2.2
Number of UEs in RRC_Connected state
Initially the use cases for having UEs in the RRC_Connected state during MBMS receptions have been either MBMS reception parallel to an active unicast session, or MBMS reception with uplink feedback. Lately there have been some initial suggestions to utilize the RRC_Connected state also to support the seamless service continuity requirement in certain MBMS mobility scenarios. 

The network should have the control on the number of the UEs to be in RRC_Connected state during pure MBMS reception (UEs part of MBMS uplink feedback reporting only). A procedure to limit the number of UEs providing uplink feedback on MBMS reception is anyway needed, due to possible sudden increases in the number of UEs receiving MBMS service in a cell.
3
Conclusions and proposal
In solution option 1, the S-GW might not be impacted and the unicast U-Plane bearers are not unnecessarily set up (hence, less signaling load in the network). However it will require new procedures to be specified, as at the moment in unicast there is no HO support during the Tracking Area update procedure, and neither is the pure signaling connection over S1 maintained for extended periods of time. 

With option 2, the mobility procedures defined for unicast purpose can be reused. But there are also some MBMS-specific impacts expected, to avoid the unicast EPC releasing the unicast bearers in case no unicast data flow is ongoing.
As shown in this paper, there are some impacts expected to the unicast EPC independent of the solution option. Therefore, it is proposed to send LS to CT1, CT4 and SA2:

•
to inform about the RAN2 working assumption to use RRC_Connected state during certain MBMS reception scenarios, although no parallel unicast data flow is ongoing, and
•
to request for an opinion on whether there are any major issues in having the unicast U-Plane bearers set up and maintained over S1, although no unicast user data flow is expected.
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