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Introduction
In the RAN2#99bis, some agreements achieved in RAN2 for inactive, e.g. UE can be sent back to INACTIVE by MSG4 via SRB1 with integrity protection, UE cannot be sent back to idle via SRB0. The agreements are as follows:
Agreements
1	A UE in INACTIVE, trying to resume an RRC connection, can receive MSG4 sent over SRB0 (without Integrity protection) to move the UE back into INACTIVE (i.e. rejected with wait timer).
2	INACTIVE related parameters/configuration should not be updated by a MSG4 sent over SRB0 (as it is a non-protected message).
3	A UE in INACTIVE, trying to resume an RRC connection, can receive MSG4 sent over SRB1 with at least integrity protection to move the UE back into INACTIVE (i.e. not rejected). (RNA update use case)
4	The MSG4 (i.e. not rejected) of agreement 3 can configure at least the same parameters as can be configured by the message that moves the UE to inactive (e.g. I-RNTI, RNA, RAN DRX cycle, periodic RNAU timer, redirect carrier frequency, for inactive mode mobility control information or reselection priority information). (security framework are to be discussed independently)
5	A UE in INACTIVE, trying to resume the RRC connection, can receive MSG4 sent over SRB1 with at least integrity protection to move the UE into IDLE.
5.1	This MSG4 (i.e. SRB1 release to IDLE) can carry same information as RRC Connection release kind of message (e.g. priority, redirect information, idle mode mobility control information, cause and idle mode re-selection information).
6	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).
Base on the agreements of RAN2, we will further analyze the Xn/NG procedures for RNA update in this contribution and provide relevant proposals.
Discussion
Mobility triggered RNAU (RNA Update)
When UE moves out of the current configured RNA, UE will initiate the RNA update procedure via RRC Connection Resume Request.
Base on the agreements of RAN2, new gNB could send the UE back to inactive state directly by MSG4 via SRB1. As integrity protection is mandatory for SRB1, which means context retrieval from the last serving gNB is necessary, at least for the security context. 
As UE has moved out of the configured RNA, the anchor should be relocated to the new gNB via Path switch procedure and the new gNB should allocate new RNA for the UE, the new RNA could be sent to UE in the MSG4 which send the UE back to inactive.
Observation 1: When UE moves out of the configured RNA, the new gNB may send it back to inactive state directly by MSG4 via SRB1. 
Proposal 1: Path Switch should be applied after successful context retrieval in case UE moves out of the configured RNA, and new RNA shall be configured to UE when send the UE back to inactive state.
Periodic RNAU
When periodic RNAU is triggered, the UE should still in the configured RNA. So it’s not necessary to update the RNA for the UE, and the anchor gNB which keeps the UE context is not necessarily to be relocated. It’s not necessary to move the UE to the connected mode, the new gNB could send the UE back to inactive state.
Observation 2: When periodic RNAU is triggered, the UE should still in the configured RNA.
Base on the 3rd agreement of RAN2, the new gNB could send UE back to inactive state via SRB1, as integrity protection is mandatory for SRB1, the UE context retrieval from the last serving gNB is necessary, at least for the security related UE context.  During the discussion of RAN2, the 1st agreement should be applied to the case of congestion in the new gNB during UE resume, so reject UE via SRB0 with wait timer. For periodic RNAU, whether can send UE back to inactive via SRB0 (as stated in the 1st agreement) still need RAN2 to confirm. 
Observation 3: For periodic, whether the new gNB can send the UE back to inactive via SRB0 need RAN2 to confirm.
Proposal 2: For periodic RNAU, it’s not necessary to relocate the anchor gNB and reconfigure the RNA for the UE.
For periodic RNAU, no matter the new gNB send UE back to inactive via SRB0 or SRB1, the new gNB need to inform the last serving gNB the periodic RNAU is happened and then the target gNB could know the new location of the UE, the Retrieve UE Context procedure could be reused.
Proposal 3: Retrieve UE Context procedure could be reused to inform the last serving gNB the periodic RNAU is triggered no matter the UE context is required or not in the target eNB.
Base on the discussion above, the difference between mobility triggered RNAU and periodic RNAU is whether to relocate the anchor and reconfigure the RNA for the UE. The RNAU could be illustrated by the figure below:


Note: Steps 5~7 are only applied to the case when UE moves out of the configured RNA, it’s not needed for periodic RNA update.
Proposal 4: To discuss and capture the overall flow charts for RNA update into Stage2.
Conclusion
In this contribution, we discussed RNA update procedures including mobility triggered RNAU and periodic RNAU, base on the discussion, we have the following observations and proposals:
Observation 1: When UE moves out of the configured RNA, the new gNB may send it back to inactive state directly by MSG4 via SRB1. 
Proposal 1: Path Switch should be applied after successful context retrieval in case UE moves out of the configured RNA, and new RNA shall be configured to UE when send the UE back to inactive state.
Observation 2: When periodic RNAU is triggered, the UE should still in the configured RNA.
Observation 3: For periodic, whether the new gNB can send the UE back to inactive via SRB0 need RAN2 to confirm.
Proposal 2: For periodic RNAU, it’s not necessary to relocate the anchor gNB and reconfigure the RNA for the UE.
Proposal 3: Retrieve UE Context procedure could be reused to inform the last serving gNB the periodic RNAU is triggered no matter the UE context is required or not in the target eNB.
Proposal 4: To discuss and capture the overall flow charts for RNA update into Stage2.
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[bookmark: _Toc492057110]<<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>>>>>>>>>
9.2.2	Mobility in RRC_INACTIVE
[bookmark: _Toc492057111]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. The UE notifies the network if it moves out of the configured RNA.
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 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 TS 23.501 [3].
If the UE accesses a gNB other than the last serving gNB, the receiving gNB triggers the Xn-AP 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 may send the UE back to RRC_INACTIVE state, and the receiving gNB becomes the serving gNB and it  may further triggers the NGAP Path Switch Request procedure and becomes the new serving gNB. 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 of periodic RNA update, path switch procedure is not needed, the UE context is still kept in the last serving gNB.
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.


<<<<<<<<<<<<<<<<<<<<< Text Next change >>>>>>>>>>>>>>>>>>>>>>>>>>>>




[bookmark: _Toc492057115]9.2.2.4.x	RNA Update procedure
The following figure describes the RNA Update procedure:


Figure 9.2.2.4.x-1: RNA Update
1.	The UE resumes from RRC_INACTIVE, providing the Resume ID, allocated by the last serving gNB.
Definition of Resume ID for NG-RAN is pending to RAN2.
2.	The gNB, if able to resolve the gNB identity contained in the Resume ID, requests the last serving gNB to provide UE Context data.
Definition of Resume ID for NG-RAN is pending to RAN2.
3.	The last serving gNB provides UE context data.
4.	The gNB sends the UE back to RRC_INACTIVE state in case of the cause value for RRC Connection Resume is “RNA Update” or “Periodic RNA Update”. New RNA may be configured to the UE in this message.
Definition of the cause values for the RRC Resume is pending to RAN2.
5./6. The gNB performs path switch.
7.	The gNB triggers the release of the UE resources at the last serving gNB.
Note: Steps 5~7 are only applied to RNA update(UE moves out of the configured RNA), not applied to periodic RNA update.
More details to be added.
<<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>>>>>>>>>
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