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1. Introduction
Handling of Context Release Command from AMF for RRC_INACTIVE state UE was discussed in last RAN3 meeting, one option is to do nothing and allow mismatch, the other option is to trigger RAN paging for NG release command. No final agreement has been reached about it. There is a working assumption (“allow mismatch”) but it should be noted that the discussion was based on the argument that RAN2 had decided not to support release triggered by RAN paging. In fact, this is true only regarding the paging message itself but does not apply to the proposed concept (in the second option) of performing context retrieval and then releasing the UE.
Therefore, our understanding is that discussion on this topic should not be limited by the working assumption. This paper provides technical analysis for the different handling of NG release with pros and cons identified.
2.  Option 1: Do nothing and state mismatch allowed
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Figure 1 Option 1: Do nothing and State Mismatch allowed
In Option 1, when NG-RAN receives UE Context release command from AMF, it locally deletes stored AS context for RRC_INACTIVE UE, releases all related signalling and user data transport resources, then replies to the AMF with UE CONTEXT RELEASE COMPLETE.  UE RRC state is still at RRC_INACTIVE while RAN state is RRC_IDLE. 

When UE starts to resume, the fallback procedure via RRCSetup is triggered due to failure of the Retrieve UE context procedure in Xn.

Pros:
Simple to implement.

Cons:

State mismatch between UE and RAN may result in potential issues. First aspect is that unified Access control for RRC_Idle and RRC_INACTIVE is different in some cases, for example, Access control and checking when transiting over 3GPP access from 5GMM-CONNECTED mode with RRC inactive indication to 5GMM-CONNECTED mode due to an uplink use-data packet via re-activated PDU session will be different when compared with RRC_Idle mode, because NAS is not involved in the former case.
A second aspect is for UL small data transmission triggered UE RRC Resume procedure, RAN2 has agreed that fallback procedure to establish a new RRC connection similar to Rel-13 LTE will be triggered due to failure of UE context retrieval, in the fallback procedure, UE will release the UE Context, and UE AS will inform NAS. The PDU transmission will be delayed due to fallback procedure and context failure and the data can be potentially discarded before moving to Connected. Even if application layer may have retransmission scheme, the Application layer retransmission will cause additional transmission latency. 
A third aspect is that for any MO data transaction, the latency will be increased due to the Xn procedure and involvement of the previous anchor.

Observation: Do nothing and State Mismatch allowed method has limited benefit with potential issues.
3. Option 2: RAN Paging triggered for UE Context release command
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Figure 2 Option 2: RAN paging is triggered

In option 2, RAN Paging is triggered for RRC_INACTIVE UE when UE context release command is received from AMF, and a RAN paging timer is started to monitor RAN paging status.

If RAN paging is successful with Retrieve UE Context Request from serving NG-RAN to last NG-RAN, a release indication can be set in the Retrieve UE context response to request the serving NG-RAN to release UE to idle mode (step 6).

However, RAN paging may fail – this means that there is no UE response (Xn Retrieve UE Context Request), when RAN paging timer expires. In this case, the last NG-RAN node should delete the stored AS context for the RRC_INACTIVE UE, release all related signalling and user data transport resources, and reply to the AMF with UE Context Release Complete. When UE tries to resume, the fallback procedure via RRCSetup is triggered due to retrieve UE context failure in Xn.

There are two aspects that require further discussion. The first one is when to delete the stored AS context for RRC_INACTIVE UE, release all related signalling and user data transport resources: 9a),9b),9c) or 9d)?
9d)/9c) is not feasible because RAN2 has agreed that:

UE in INACTIVE, trying to resume an RRC connection, cannot receive MSG4 sent over SRB0 (without Integrity protection) to move the UE into IDLE to stay in IDLE (i.e. not precluding use of fallback to RRC Connection Establishment).
This means that if the UE AS context is released right after RAN paging triggered, when UE responds the RAN Paging, the UE Context Retrieval response will not have the UE AS context contained in Xn message (assume release indication is in Xn msg), thus serving NG-RAN cannot send UE to idle mode with security protected Msg.4; actually, fallback procedure has to be triggered to transition UE to RRC_CONNECTED state and then release UE to idle mode. This involves unnecessary signaling cost and UE power consumption.

Comparing 9b) and 9a), the difference is to delete UE AS context after or before receiving UE context release from serving NG-RAN. 
In the handover procedure, the source node deletes UE context with the release notification from target. This is helpful in case UE is not successfully in establishing connection in target cell. For the RRC_INACTIVE UE, the RRC resume procedure has the same problem, because cell reselection may happen during RRC Resume procedure. RAN2 has agreed:

If cell re-selection occurs during T300X is running then the UE initiates resume procedure in the new cell. This implies that T300X (from new cell) is started when the procedure is re initiated.
This means that UE RRCResume may happen again in a third cell, and if UE context is deleted without UE context release from serving NG-RAN, UE will fail in resume in third cell.

So 9a) is the best option.

Proposal 1: Last Serving NG-RAN node should delete UE AS context, release all related signalling and user data transport resources after receiving UE Context release request from serving NG-RAN node.

The second aspect is when to reply UE context release complete to AMF: 10a) or 10b)?
UE context release complete means that the RAN has deleted the stored UE AS context, released all related signaling and user data transport resources; thus, if RAN sends the UE CONTEXT RELEASE COMPLETE message without waiting for the RAN paging result as 10b), as analyzed above, UE cannot be sent to RRC_IDLE mode with Msg.4 by serving NG-RAN even if release indication is set in Xn msg. In case of RAN paging failure without UE response, RAN can delete UE AS context after RAN paging timer expiration. So 10b) is a better option to define when RAN responds to AMF with UE Context Release Complete. 
Proposal 2: NG-RAN shall respond to AMF with UE Context Release Complete after RAN paging result (reception of the context retrieval request).

Pros:

Clean design with state match between UE and RAN, avoid potential issue caused by state mismatch (UAC different for RRC_IDLE and RRC_INACTIVE, UL small data transmission in RRC_INACTIVE lost with fallback procedure, etc.)
Cons:

Compared to option 1) do nothing method, it seems that option 2) has additional signaling cost with RAN paging, but actually, if we consider UE resume procedures for option 1, those procedures of context retrieval have to happen anyway, and it is better that they happen when no traffic is pending.
Proposal 3: RAN paging should be triggered for RRC_INACTIVE UE when UE Context release command from AMF.
4.Conclusion

Based on above analysis, we have the following proposals.

Observation: Do nothing and State Mismatch allowed method has limited benefit with potential issues.
Proposal 1: Last Serving NG-RAN should delete UE AS context, release all related signaling and user data transport resources after UE Context release from serving NG-RAN.

Proposal 2: NG-RAN shall respond AMF with UE Context Release Complete after RAN paging result.

Proposal 3: RAN paging should be triggered for RRC_INACTIVE UE when UE Context release command from AMF.
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