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1   Introduction
For inactive UEs, it has been agreed that the UE will initiate the RAN notification area update procedure when it moves out of the RAN notification area or periodically. There were some agreements in RAN2 past meetings related to RAN based notification area update.

In this contribution, we design the overall procedure for RAN-based notification area update considering RAN3 and RAN2 progress.
2   Discussion
RAN2 agreed at #98 that:
A UE in RRC_INACTIVE notifies the NR RAN of RAN-based location area update (RLAU) via a resume procedure when re-selecting to a cell not belonging to the configured RAN-based notification area (RNA) and periodically. 

According to such agreement in RAN2, which we think should be also RAN3 consensus, a UE in RRC_INACTIVE state needs to initiate RAN-based notification area update procedure in two cases:
· When reselecting a cell not belonging to the configured RAN-based notification area.

· Periodically.
RAN2 agreed at #99 that:
Agreements

…
12.
For INACTIVE to CONNECTED RRC transition, RRC Connection Resume Request kind of message is sent over SRB0 carried by RACH MSG3.

FFS whether to have a common message/procedure for INACTIVE to CONNECTED RRC transition, RAN location area update (RLAU), re-establishment and for IDLE to CONNECTED transition.

13.
For INACTIVE to CONNECTED RRC transition, when RAN successfully retrieves and verifies the UE context, RRC Connection Resume kind of message is sent over SRB1 carried by RACH MSG4 with at least integrity protection to resume the RRC connection and, if required, dedicated radio resource configuration.

FFS NR security framework for INACTIVE UEs.

15.
For INACTIVE to CONNECTED RRC transition, when RAN successfully retrieves and verifies the UE context, MSG5 is RRC Connection Resume Complete kind of message over SRB1.
…
RAN2 agreed at #99bis that:
Agreements

…
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)
…
According to those agreements in RAN2, the RAN node will send a MSG 4 over SRB1 to either send the UE back into INACTIVE state, or resume the UE RRC connection for INACTIVE to CONNECTED state transition, . 
Observation 1:  an INACTIVE mode UE sends RNA update by a RRC connection resume request kind message and may be sent back to INACTIVE through a MSG 4 over SRB1 by the network.

Observation 2: an INACTIVE mode UE may be kept at CONNECTED state by a MSG 4 over SRB1.
Based on above observations and present RAN3 status, the whole RNA update procedure are designed in Figure 1.
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Figure 1: RAN-based notification area update procedure when UE is sent back to INACTIVE
1. The inactive mode UE sends RRC Connection Resume Request to a gNB with the UE identifier in inactive mode I-RNTI and appropriate cause value, e.g., RNA update. Note that the message name is still FFS in RAN2.

2. The new serving gNB triggers the UE Context Retrieval procedure towards the anchor RAN node according to the RAN node ID embedded in the UE I-RNTI.

3. The last serving gNB feedbacks the UE context to the new serving gNB.

4. The new serving gNB may select either to send the UE back to INACTIVE state, or resume the UE RRC connection and keep the UE in RRC CONNECTED state by a MSG 4 over SRB1 with integrity protection. The message name is still FFS in RAN2.
5. The new serving gNB may initiate the Data Forwarding Address Indication to the last serving gNB. This step is needed because it is likely that DL data arrives at the last serving gNB before path switch procedure is delivered to the UPF during RNA update.
6. The new serving gNB sends path switch request to the AMF to switch the DL path. 
7. The AMF sends path switch response to the new serving gNB.

8. The new serving gNB informs the last serving gNB to release the UE context.

Proposal 1: it is proposed to capture the RAN-based notification area update procedure in 38.300.
3   Conclusion
In this contribution, we discussed the overall procedure for RAN-based notification area update considering RAN3 and RAN2 progress, and have following observations and proposal:
Observation 1:  an INACTIVE mode UE sends RNA update by a RRC connection resume request kind message and may be sent back to INACTIVE through a MSG 4 over SRB1 by the network.

Observation 2: an INACTIVE mode UE may be kept at CONNECTED state by a MSG 4 over SRB1.

Proposal 1: it is proposed to capture the RAN-based notification area update procedure in 38.300.
The corresponding stage 2 TP is provided in section 4.

4   Text proposals to 38.300
/************************************Text proposal for 38.300**************************************/
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. 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 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.

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 RAN notification area update when the UE moves out of the configured RAN-based notification area or the periodic RAN-based notification area update timer expires. 

When receiving RAN-based notification area update request from the UE, the receiving gNB may decide to send the UE back to INACTIVE state, or keep the UE in CONNECTED state.
/************************************Next Text proposal******************************************/
9.2.2.4.X
RAN notification area update

The following figure describes the UE triggered RAN notification area update procedure:
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Figure 9.2.2.X.1-1: RAN notification area update procedure

1.
The UE resumes from RRC_INACTIVE, providing the I-RNTI allocated by the last serving gNB and appropriate cause value, e.g., RAN notification area update.

2.
The gNB, if able to resolve the gNB identity contained in the I-RNTI, requests the last serving gNB to provide UE Context data.
3.
The last serving gNB provides UE context data.

4.
The gNB may resume of the RRC connection according the response from last serving gNB, or sends the UE back to RRC_INACTIVE. 
5.
If loss of DL user data buffered in the last serving gNB shall be prevented, the gNB provides forwarding addresses.

6./7. The gNB performs path switch.

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

· Editor’s Note: The RRC message name in step 4 is FFS and pending to RAN2.
· Editor’s Note:
More details to be added.
/************************************Text proposal for 38.300 End***********************************/
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