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1 Introduction

Whether an eNB should broadcast the light connection support indication was discussed in the email discussion [1]. Many companies provided their opinions in the email discussion and also considered that the lightly connected UE’s behaviours should be clarified. Hence, in this contribution, we will discuss a lightly connected UE’s behaviours when it reselects to a cell without supporting light connection feature.
2 Discussion
From the network side perspective, it is not possible to assume that light connection feature will be deployed in all eNB(s). Therefore, it is possible that a lightly connected UE reselects to a cell without supporting light connection feature. In this case, the lightly connected UE triggers paging area update procedure and the paging area update will fail. The failed paging area update procedure causes some signalling overhead and increases UE power consumption. If the light connection support indication is introduced, the failed paging area update procedure could be prevented. To prevent the failed paging area update procedure, a lightly connection UE should not trigger the paging area update procedure when it reselects to a cell without light connection support indication.
Proposal 1: The light connection support indication is needed.
Proposal 2: A lightly connected UE should not trigger paging area update procedure when it reselects to a cell without light connection support indication.

When a lightly connected UE does not trigger paging area update procedure in the cell without light connection support indication, the reachability for the lightly connected UE will need to be discussed. 
One way to resolve the reachability issue is that the lightly connected UE should return to legacy connected state when it reselects to the cell without light connection support indication. If the cell without light connection support indication supports RRC connection resume feature, the lightly connected UE could use the resume procedure to resume its RRC connection. In this way, the anchor eNB could also get the notification about the lightly connected UE moving out of the paging area. However, if the cell without light connection support indication does not support RRC connection resume feature, the lightly connected UE may need to re-establish its RRC connection. In this case, after MME receiving the attach request and passing authentication, MME could establish the new S1 connection and trigger anchor eNB to release the UE AS context.
According to the above discussion, if the lightly connected UE returns to legacy connected state when it reselects to the cell without light connection support indication, the state mismatch between eNB and UE will not happen and the reachability will be maintained. However, we may need to consider the necessity of returning to legacy connected state because there is no MO/MT data arrival. The additional signalling overhead and UE power consumption caused by returning to legacy connected state should also be taken into consideration.
The other way is that the lightly connected UE should enter idle state when it reselects to the cell without light connection support indication. When the lightly connected UE enters idle state, it should release stored UE AS context. From UE side perspective, entering idle mode may be more instinctive because the lightly connected UE does not have MO data. From network side perspective, the anchor eNB will not reach the lightly connected UE by RAN based paging. However, MME based paging could be used to reach the lightly connected UE, if RAN based paging is failure. The detail procedure to deal with RAN based paging failure is discussed in RAN3.
Based on the discussion, if the lightly connected UE enters idle state when it reselects to the cell without light connection support indication, the state mismatch will happen and the reachability for the lightly connected UE could not be maintained by RAN. However, this will not cause any additional signalling overhead in Uu and the MME based paging could also be used to assist RAN in the reachability issue. Therefore, we propose that a lightly connected UE should enter idle state when it reselects to the cell without light connection support indication.
Proposal 3: A lightly connected UE should enter idle state when it reselects to the cell without light connection support indication.
Conclusion
Based on the discussion in section 2 the following is proposed:
Proposal 1: The light connection support indication is needed.

Proposal 2: A lightly connected UE should not trigger paging area update when it reselects to the cell without light connection support indication.

Proposal 3: A lightly connected UE should enter idle state when it reselects to the cell without light connection support indication.
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