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1. Introduction
In the last RAN3 meeting, we discussed how to handle the DL signallings in RRC Inactive state. But there’s no consensus on how to handle the UE context release command for RRC Inactive UEs, see the chairman notes [1] for the details:
If gNB receives UE Context Release Command from AMF or gNB decides to send the UE to IDLE based on implementation, the gNB may:

-
Release the UE NG connection locally and respond to AMF with UE Context Release Complete.

-
Or, page the UE in RNA and release the UE after UE resumes.

If the UE responds to RAN paging in a new gNB, the anchor gNB may inform the new serving gNB about the intention of releasing UE to IDLE by adding an optional indication IE or an appropriate cause value in the Retrieve UE Context Response message. Details is FFS. 

Note that the anchor gNB may also select to release the UE NG connection first, and then proceed to release the UE (“clean-up”)

To be continued…
In this contribution, we will further discuss the whole procedure on handling of UE context release command and provide relevant proposals.

2. Discussion
As discussed in the last meeting, on handling of UE Context Release Command, both of the following two options are feasible:

· Option 1. Release the UE NG connection locally and respond to AMF with UE Context Release Complete.

· Option 2. Page the UE in RNA and release the UE after UE resumes.

The gNB can decide to go either option as above, we see there’s no standard impact if option 1 is selected, thus we will focus on the details of the option 2 in this contribution.

There’re some open issues identified as below:
1. Whether need to notify the target gNB the UE context release? And how to notify?
2. When to response CN with release complete? 

3. How to handle the RAN paging failure case?

For the 1st issue, we see some information is needed in the target NG-RAN node where UE resumes (response the RAN paging) to decide whether to send UE to Idle mode. 
The following alternatives could be used to notify the target gNB about UE Context Release:

Alt. 1: Introduce a Release Indicator in Retrieve UE context response message.
Alt. 2: Introduce a specific cause value to indicate the UE Context should be released.

As for most of the cases the cause value is not needed for Retrieve UE context response message, we assume it’s better to select introducing a UE Context Release Indicator in Retrieval UE Context Response. Then the new NG-RAN node sends RRC Connection release over SRB1 to release UE to RRC_IDLE after context retrieval.
Proposal 1: Introduce a UE Context Release Indicator in Retrieve UE Context Response to notify the new serving NG-RAN node to release UE to RRC Idle. 
For the 2nd issue, we should follow the requirement of SA2 [3], RAN shall response the release complete immediately, then to clean up the UE context and send UE to Idle.
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Base on the requirement of SA2, we see the NG-RAN node shall response UE CONTEXT RELEASE COMPLET to CN immediately upon receiving of the UE CONTEXT RELEASE COMMAND message.
Proposal 2: Upon receiving the UE CONTEXT RELEASE COMMAND message, the NG-RAN node shall response complete to CN immediately without waiting for the result of RAN paging.

For the 3rd issue, RAN paging failure will lead to NG release while UE is still in RRC Inactive state. However, this state mismatch is not problematic because a UE in RRC Inactive state will also listen to CN Paging, and RAN can fall back the UE to the new RRC connection. It’s the existing mechanism, no further work is needed.
Proposal 3: In case of RAN paging failure, there will be state mismatch between UE and network, but there’s no problem due to UE in RRC Inactive can listen to CN paging.
Base on the discussion above, we provide the overall flow for UE context release command Triggered RAN paging, as below:
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Figure 1: Network triggered transition from RRC_INACTIVE to RRC_IDLE

1.
AMF initiates UE Context Release procedure for a RRC Inactive UE.

2.
The last serving gNB responses complete to AMF without any delay.

3.
The last serving gNB initiates RAN paging towards the gNB(s) within the configured RNA.

4.
The UE resumes from RRC_INACTIVE, providing the I-RNTI, allocated by the last serving gNB.

5.
The gNB, if able to resolve the gNB identity contained in the I-RNTI, requests the last serving gNB to provide UE Context data.

6.
The last serving gNB provides UE context data, additionally it provides a UE Context Release Indicator to inform the new gNB about the intention of releasing UE to RRC_IDLE.
7.
The gNB send RRC Connection Release to the UE in the SRB1. 

8.
Optionally, the gNB triggers the release of the UE resources at the last serving gNB.

NOTE:
It’s the last serving gNB to decide whether to trigger RAN paging when receiving of UE Context Release Command from the AMF. If the last serving gNB decides not to trigger RAN paging, it will clean up the UE context and response AMF with UE Context Release Complete directly, all the steps after step 2 are not needed.
Proposal 4: For the Network triggered transition from Inactive to Idle, UE Context Release from the new gNB to the last serving gNB is not necessary as the last serving gNB could locally release the UE context after context delivery. 

Proposal 5: To capture the state transmission procedures from Inactive to Idle in 38.300 as proposed in section 5.
Base on the discussion above, the stage 3 impact is to introduce a UE Context Release Indicator in Retrieve UE Context Response to notify the new serving NG-RAN node to release UE to RRC Idle. 
Proposal 6: To discuss and agree the stage 3 TP for 38.423 in [3].
3. Conclusion
In this contribution, we discussed the RAN paging procedures triggered by UE Context Release Command and provided the following observations and proposals:
Proposal 1: Introduce a UE Context Release Indicator in Retrieve UE Context Response to notify the new serving NG-RAN node to release UE to RRC Idle. 
Proposal 2: Upon receiving the UE CONTEXT RELEASE COMMAND message, the NG-RAN node shall response complete to CN immediately without waiting for the result of RAN paging.

Proposal 3: In case of RAN paging failure, there will be state mismatch between UE and network, but there’s no problem due to UE in RRC Inactive can listen to CN paging.

Proposal 4: For the Network triggered transition from Inactive to Idle, UE Context Release from the new gNB to the last serving gNB is not necessary as the last serving gNB could locally release the UE context after context delivery. 

Proposal 5: To capture the state transmission procedures from Inactive to Idle in 38.300 as proposed in section 5.

Proposal 6: To discuss and agree the stage 3 TP for 38.423 in [3].
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5. Text Proposal for TS 38.300
<<<<<<<<<<<<<<<<<<<<<< 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). The handling of UE Context Release Command is a special case, details are specified in 9.2.2.4.x.
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.

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.

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.
<<<<<<<<<<<<<<<<<<<<<< The next Change >>>>>>>>>>>>>>>>>>>>>>>>>>>>
9.2.2.4.x
Network triggered transition from RRC_INACTIVE to RRC_IDLE
The following figure describes the Network triggered transition from RRC_INACTIVE to RRC_IDLE:
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Figure 9.2.2.4.x-1: Network triggered transition from RRC_INACTIVE to RRC_IDLE
1.
AMF initiates UE Context Release procedure for a RRC Inactive UE.
2.
The last serving gNB responses complete to AMF without any delay.
3.
The last serving gNB initiates RAN paging towards the gNB(s) within the configured RNA.
4.
The UE resumes from RRC_INACTIVE, providing the I-RNTI, allocated by the last serving gNB.

5.
The gNB, if able to resolve the gNB identity contained in the I-RNTI, requests the last serving gNB to provide UE Context data.

6.
The last serving gNB provides UE context data, additionally it provides a UE Context Release Indicator to inform the new gNB about the intention of releasing UE to RRC_IDLE.
7.
The gNB send RRC Connection Release to the UE in the SRB1. 

8.
Optionally, the gNB triggers the release of the UE resources at the last serving gNB.

NOTE:
It’s the last serving gNB to decide whether to trigger RAN paging when receiving of UE Context Release Command from the AMF. If the last serving gNB decides not to trigger RAN paging, it will clean up the UE context and response AMF with UE Context Release Complete directly, all the steps after step 2 are not needed.
<<<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>>>>>>>>>
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Figure 4.2.6-1: AN Release procedure


4.	The (R)AN confirms the N2 Release by returning an N2 UE Context Release Complete (List of PDU Session ID(s) with active N3 user plane) message to the AMF. The List of PDU Session ID(s) indicates the PDU Sessions served by (R)AN of the UE. The N2 signalling connection between the AMF and the (R)AN for that UE is released. The (R)AN provides the list of recommended cells / TAs / NG-RAN node identifiers for paging to the AMF.


	This step shall be performed promptly after step 2, i.e. it shall not be delayed, for example, in situations where the UE does not acknowledge the RRC Connection Release.
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