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1. Introduction
Some agreements were made with regard to RAN-based notification area update (RNAU) procedure in the scope of RRC_INACTIVE state:

· At RAN2#96 [1],

Agreement

1.
RAN2 assumes that UE performs CN level location update when crossing a TA boundary when in inactive (in addition to RAN updates based on RAN areas). 

· At the 1st NR ad-hoc meeting [2],

Agreements:

1
RAN2 understanding is that the UE will perform RRC signalling in order to perform a CN update whenever it leaves its registered TA (as a consequence of the RRC signalling the RAN is aware of the UE's location)

· At RAN2#101 meeting [3],

Agreements

1:
RAN2 to confirm that moving the UE to RRC_CONNECTED or RRC_IDLE in response to RNAU is allowed and up to eNB decision.

2:
RAN2 to agree that the UE context is transferred to the serving gNB when it receives from the UE an RNAU due to change of RNA.

3: 
If resume procedure (including RNAU procedure) fails, the UE move to RRC_IDLE and indicates to NAS to perform NAS recovery.
3a
Resume procedure is protected by a timer (similar to T300 for connection establishment procedure). UE consider resume failure upon timer expiry.

However, there are still some remaining issues to be solved:

· Issue 1: content of RNAU request message

· Issue 2: potential RNAU response in case of network congest

In order to complete NR WI as planned, some analysis and proposals on these remaining issues of RAN-based notification area update procedure are provided in this contribution.
2. Discussion
The following figure describes the UE triggered RAN-based notification area update procedure, which is extracted from NR stage 2 specification [4]:
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Figure 9.2.2.5-1: RNA 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.

3. The last serving gNB provides UE context.

4. The gNB may move the UE to RRC_CONNECTED, or send the UE back to RRC_INACTIVE state or send the UE to RRC_IDLE. If the UE is sent to RRC_IDLE, the following steps are not needed.

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.

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

In the following, the procedure is taken as baseline for further discussion.
2.1. Content of RNAU request message
Currently, the I-RNTI allocated by the last serving gNB and cause value will be provided in RAN-based notification area update request message. Based on the I-RNTI, current gNB can requests the last serving gNB to provide UE Context and the gNB may move the UE to RRC_CONNECTED, or send the UE back to RRC_INACTIVE state or send the UE to RRC_IDLE. In case the UE is instructed to keep in RRC_INACTIVE state, the updated RAN-based notification area can be provided in the response message. 
In order to assist the current gNB to configure RNA to the UE, some assistant information for RAN-based area configuration can be included in RNAU request message. Firstly, the information about UE speed and/or mobility history information are helpful to identify which option for RNA is used for the UE, e.g. cell list option or RAN area list option. In LTE, the mobility history information means the information related to the UE most recently visited cells, e.g., global cell ID or PCI and carrier frequency of the cell, the time UE spent in the cell. Considering the size of RNAU request message is limited, optimization on the assistant information for RAN-based area configuration is required to save signaling overhead. 
Proposal 1: Assistant information for RAN-based area configuration can be included in RNAU request message.

Proposal 1bis: it is kindly asked RAN2 to discuss the assistant information for RNA configuration starting from the mobility history information.
2.2. Potential RNAU response
Upon receiving RNAU request message, gNB can accept the update and move the UE to RRC_CONNECTED or keep the UE in RRC_INACTIVE state when e.g., the gNB retrieves and verifies the UE context successfully from the last serving gNB. Or, gNB can send the UE to IDLE when e.g., the gNB fails to retrieve or verify the UE context. 
However, there is no conclusion on whether it is allowed for gNB to keep the UE in RRC_INACTIVE state but reject the update. Usually, the reject procedure can be used for access control. In access control session, RAN2 agreed that “for AS triggered event, RNA update shall be controlled by ACB” [3]. With similar reasons, it is reasonable to apply other access control mechanism to RNA update, e.g., RRC reject. Upon the reject message is received, the UE will not transmit RNAU request message for some time, e.g. wait time.
Proposal 2: it is proposed to support reject to RNAU request.
Proposal 2bis: UE will not transmit RNAU request for some time, e.g. wait time, upon RNA update reject is received.

Therefore, in case network is congested, there could be 2 options for the gNB upon receiving RNAU request message:
· Option 1: the gNB will send the UE to RRC_IDLE mode

In this option, the signaling in core network is required and it impacts to the congested network. But the UE can be tracked by CN paging after UE enters RRC_IDLE mode. 

· Option 2: the gNB will keep the UE in RRC_INACTIVE mode but reject the RNA update
In this option, there is no signaling in core network. However, it is possible that RAN cannot find the UE and in this case, it should fallback to option 1.

Considering both options have procs and cons, it is up to gNB implementation which option applies.
Proposal 3: in case network is congested, it is up to gNB implementation to decide which option applies.

3. Summary
In this contribution, some considerations on RAN based area update procedure are provided and the following proposals are made:
Proposal 1: Assistant information for RAN-based area configuration can be included in RNAU request message.

Proposal 1bis: it is kindly asked RAN2 to discuss the assistant information for RNA configuration starting from the mobility history information.

Proposal 2: it is proposed to support reject to RNAU request.
Proposal 2bis: UE will not transmit RNAU request for some time, e.g. wait time, upon RNA update reject is received.

Proposal 3: in case network is congested, it is up to gNB implementation to decide which option applies.
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