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1. Introduction
In this paper we discuss RAN3 open issue of eNB handling of unreachable UE in case of RAN paging failure as part of the light connection WI and propose a way forward. 
2. Discussion

The open issues related to light connection have been listed in the WI status report [1]. The way forward document from last meeting [4] discusses the RAN3 related open issues and provides some ideas of proposed solution for some of the issues. In this contribution we discuss the following issue, based on technical analysis and on inputs provided by CT1 and SA2 in [2] and [3] respectively. 

Issue 5: If and how to capture the eNB handling of unreachable UE in case of RAN paging failure

RAN3 held offline discussion on this issue during meeting #94 and three solutions were considered possible [4] as per below:

1) The UE Context in the anchor eNB is released. The MME is now responsible to page the UE and it refers to the default option of fallback to legacy behavior. Forwarding of DL data would be an optimization. If no new specification changes are done, the data that has been buffered at the anchor eNB will be lost. UE continues to be in light connection mode. However, as RAN2 is discussing that the UE will monitor both CN and RAN paging occasions, there will be no issue in reaching the UE through the CN paging. Furthermore, RAN2 is also considering periodic paging area update procedure [2] by the UE.

Impact: No major specification impact, buffered data at eNB lost unless some data forwarding mechanism is incorporated.
2) The UE Context in the anchor eNB is kept in “light connected mode”. The anchor eNB keeps the control of the overall paging process and may request assistance of the MME in paging the UE. The MME sends S1 Paging in the area(s) indicated by the anchor eNB. If the UE cannot be reached, the serving eNB will typically request the release of the UE Context. 

Impact: Incorporation of some form of CN assistance request message from anchor eNB to MME and data forwarding mechanism.  
3) The UE Context in the anchor eNB is kept in “light connected mode”. The anchor eNB transfers the responsibility of the paging process to the serving MME. The MME is now responsible of the paging procedure. If the UE cannot be reached, the serving MME will typically request the release of the UE Context.
Impact: Incorporation of necessary S1AP signalling from anchor eNB to the MME to transfer the paging process and data forwarding mechanism. 

On this matter, SA2 LS [2] provides the following clarifications: “RAN performs paging retry, after persistent error and based on local configuration need to release S1 connection and MME locally turns the UE's context to EMM-IDLE, normal reachability follows. Before releasing S1 connection RAN sends NAS NON DELIVERY NOTIFICATION to CN… UE remains in light connected in this scenario … SA2 expects legacy behaviour from CN.
SA2 does not expect that MME will page the UE as the result of the above”.

Based on the above clarification from SA2, it seems that they prefer solution 1, and it has the least amount of CN and specification impact. 
Proposal 1. RAN3 to discuss the three solutions further taking SA2 response into consideration as well as the potential SA2/CT1 impacts and timeline of the WI and make a decision accordingly.
Proposal 2. If solution 1 is chosen, RAN3 to consider incorporating data forwarding enhancement in order to not lose the buffered data, if any, at the old eNB. 
3. Conclusions

In this contribution, we have discussed the different solution options when RAN paging failure occurs and have the following proposals: 
Proposal 1. RAN3 to discuss the three solutions further taking SA2 response into consideration as well as the potential SA2/CT1 impacts and timeline of the WI and make a decision accordingly.

Proposal 2. If solution 1 is chosen, RAN3 to consider incorporating data forwarding enhancement in order to not lose the buffered data, if any, at the old eNB. 
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