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1 Introduction

RAN3 has made the following agreement in RAN3 99bis about DL Class 1 signalling handling and NAS PDU handling for RRC INACTIVE [R3-181556]. 
In case the UE is not reachable at the last serving gNB, the gNB shall fail AMF initiated UE-associated class 1 procedures if any, and shall trigger the NAS Non Delivery Indication procedure to report the non-delivery of any NAS PDUs received from the AMF for the UE.
Editor's Note: Handling of RAN paging when triggered by UE context release is FFS.

An offline discussion about UE Context Release triggered RAN paging [R3-181556] was noted.
This contribution will provide further discussion of stage 2 handling of remaining DL class 1 signalling for RRC INACTIVE, including UE CONTEXT RELEASE COMMAN, NG RESET REQUEST and LOCATION REPORTING CONTROL.
2 Discussion

UE context release command is a special class 1 signalling as there is no reason to fail this procedure. In addition, NG RESET REQUEST was not included in previous RAN3 discussion about DL class 1 signalling handling for RRC INACTIVE, but in fact, it should follow the same handling principle as UE CONTEXT RELEASE COMMAND, although it uses non-UE-associated signalling.  

Handling of release related class 1 signalling may be done with two types of methods, one is to release UE N2 connection by old NG-RAN with/without RAN paging, the other one is to trigger RAN paging first; then if UE shows up in a new NG-RAN, carry out UE CONTEXT RETRIEVAL procedure, after context is transferred/Path Switched to the new NG-RAN, N2 connection is released by new NG-RAN.

For the N2 release by the new NG-RAN method (via AMF), it has the benefit of aligning with other class 1 signalling triggered RAN paging handling, i.e. old NG-RAN responds to AMF with failure cause, then AMF re-starts this procedure after path switch. But this method will cause additional signalling to re-try it again in new NG-RAN, and, from AMF point of view, there is no difference to release UE in old N2 or in new N2. 

N2 release by old NG-RAN without RAN Paging will also cause state mismatch between RAN and UE.
So, the best way is to have old NG-RAN release N2 connection. Some companies argue the N2 release shall be after RAN paging/UE reconnects. But since there is no failure case of release, there is no reason to delay N2 release. What’s more, even if no UE shows up for the RAN paging, anchor NG-RAN still needs to send release complete to AMF.
In other words, the NG-RAN node response to the UE CONTEXT RELEASE COMMAND does not have to be conditional on receiving a context retrieval request from a new NG-RAN node (after RAN paging), and therefore there does not have to be a strict connection between RAN paging / context fetch action and the NG context release. However, it should be possible to trigger transition to idle in the new NG-RAN node as part of context retrieval, in order to minimize state mismatch.
Proposal 1: For UE CONTEXT RELEASE COMMAND/NG RESET REQUEST DL class 1 signalling, Old NG-RAN node shall respond with UE CONTEXT RELEASE COMPLETE/NG RESET ACKNOWLEDGE to AMF.

Proposal 2: It shall be possible for the old NG-RAN node to trigger release at the new NG-RAN node via the context fetch procedure.
SA2 has made agreement about location reporting control as:

When UE is in RRC INACTIVE, if RAN receives Location reporting control from AMF with reporting type indication single stand-alone report, the RAN shall perform RAN Paging before reporting the location to AMF; if reporting type indicates continuous reporting whenever the UE changes cell, the RAN shall send a Location Report message to AMF including UE’s last known location with time stamp.

RAN3 shall capture this agreement in stage 2 as a reference.

Proposal 3: Capture SA2 agreement about Location reporting control as a reference in stage 2.

3 Summary

Proposal 1: For UE CONTEXT RELEASE COMMAND/NG RESET REQUEST DL class 1 signalling, Old NG-RAN node shall respond with UE CONTEXT RELEASE COMPLETE/NG RESET ACKNOWLEDGE to AMF.

Proposal 2: It shall be possible for the old NG-RAN node to trigger release at the new NG-RAN node via the context fetch procedure.

Proposal 3: Capture SA2 agreement about Location reporting control as a reference in stage 2.
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5 Appendix: Text proposal for 38.300 v2.0.0

<<<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>>>>>>>>>
9.2.2
Mobility in RRC_INACTIVE

9.2.2.1
Overview

RRC_INACTIVE is a state where a UE remains in CM-CONNECTED and can move within an area configured by NG-RAN (the RNA) without notifying NG-RAN. In RRC_INACTIVE, the last serving gNB node keeps the UE context and the UE-associated NG connection with the serving AMF and UPF.

If the last serving gNB receives DL data from the UPF or DL signalling from the AMF while the UE is in RRC_INACTIVE, it pages in the cells corresponding to the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s).

Upon RAN paging failure, the gNB behaves according to 3GPP TS 23.501 [3].

The AMF provides to the NG-RAN node the RRC Inactive Assistant Information to assist the NG-RAN node's decision whether the UE can be sent to RRC_INACTIVE. The RRC Inactive Assistant Information includes the registration area configured for the UE, the UE specific DRX, Periodic Registration Update timer, an indication if the UE is configured with Mobile Initiated Connection Only (MICO) mode by the AMF, and UE Identity Index value. The UE registration area is taken into account by the NG-RAN node when configuring the RAN-based notification area. The UE specific DRX and UE Identity Index value are used by the NG-RAN node for RAN paging. The Periodic Registration Update timer is taken into account by the NG-RAN node to configure Periodic RAN Notification Area Update timer.

At transition to RRC_INACTIVE the NG-RAN node may configure the UE with a periodic RNA Update timer value. At periodic RNA Update timer expiry without notification from the UE, the gNB behaves as specified in 3GPP TS 23.501 [3].

If the UE accesses a gNB other than the last serving gNB, the receiving gNB triggers the XnAP Retrieve UE Context procedure to get the UE context from the last serving gNB and may also trigger a Data Forwarding procedure including tunnel information for potential recovery of data from the last serving gNB. Upon successful context retrieval, the receiving gNB becomes the serving gNB and it further triggers the NGAP Path Switch Request procedure. After the path switch procedure, the serving gNB triggers release of the UE context at the last serving gNB by means of the XnAP UE Context Release procedure.

The last serving gNB shall successfully complete AMF initiated NG Release and Reset procedures for the UE, and should trigger Uu and RAN paging to send the UE back to RRC_IDLE. If the UE subsequently accesses a gNB other than the last serving gNB, the context retrieval response from the last serving gNB shall indicate that the UE is to be sent to RRC_IDLE.
NOTE:
The last serving gNB may respond to the AMF to indicate completion of any AMF initiated NG Release and Reset procedures before triggering RAN procedures.
In case the UE is not reachable at the last serving gNB, the gNB shall fail AMF initiated UE-associated class 1 procedures (with the exception of procedures that trigger context release), and shall trigger the NAS Non Delivery Indication procedure to report the non-delivery of any NAS PDUs received from the AMF for the UE.
In the case of reporting control procedures, the behaviour of the gNB is specified in 3GPP TS 23.501 [3].
If the UE accesses a gNB other than the last serving gNB and the receiving gNB does not find a valid UE Context, gNB performs establishment of a new RRC connection instead of resumption of the previous RRC connection.

A UE in the RRC_INACTIVE state is required to initiate RNA update procedure when it moves out of the configured RNA. When receiving RNA update request from the UE, the receiving gNB may decide to send the UE back to RRC_INACTIVE state, move the UE into RRC_CONNECTED state, or send the UE to RRC_IDLE.
<<<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>>>>>>>>>
