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Introduction
In the RAN2#98, periodic RLAU (RAN Location Area Update) was agreed for the UE in RRC_INACTIVE. The related agreement was as follows [1].
2	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.
However, the specific mechanism of periodic RLAU is open. In this contribution, we discuss several typical possible mechanisms, and analyze the feasibility and characteristics of them.
Discussion
[bookmark: _Toc484698824]The mobility triggered RLAU occurs when a UE enters a cell not belong to the configured RAN-based notification Area. Therefore, relocation of the anchor gNB is essential, the new gNB will get the UE context from the old gNB and trigger the path switch procedure. The overall call flow has been defined in section 9.2.2.4.1 in TS38.300 [2].

In TS23.501 [3], SA2 has agreed to provide the following assistance info for inactive:
The "RRC Inactive assistance information" includes:
-	UE specific DRX values;
-	the Registration Area provided to the UE;
-	Periodic Registration Update timer;
-	If the AMF has enabled MICO mode for the UE, an indication that the UE is in MICO mode.
Among the assistance info, the “Periodic Registration Update timer” is periodic TAU timer which is configured to UE from CN to periodically check the UE state in the registration area. This timer could be used as the reference in NG-RAN to set the Periodic RAN Notification Area Update timer (PRNAU timer). How to set the PRNAU timer should be left to the gNB implementation, e.g. the anchor gNB could configure a PRNAU timer according to the size of RAN-based notification area it configured to UE, the mobility state of the UE, etc. Normally, the PRNAU timer should be shorter than the periodic TAU timer.
Proposal 1: While sending a UE to RRC_INACTIVE state, NG-RAN should configure the periodic RNA update timer to UE base on the gNB implementation, e.g. refer to the periodic registration update timer provided by the CN, or consider the RNA size, UE mobility state.

The periodic RLAU should be triggered by the UE when the configured periodic RLAU timer is expired. When periodic RLAU is triggered, UE should still stay in the last configured RAN-based notification area.
Observation 1: When periodic RLAU is triggered, UE should still stay in the last configured RAN-based notification area.
As the configured RAN-based notification area to the UE is not changed, it’s unnecessary to relocate the anchor gNB in this case. Similar to the periodic registration area update, the periodic RLAU procedure just let the anchor gNB know if the UE still alive and where the UE is located in the current RNA, CN does not need to be aware of the periodic RLAU of a certain UE.
Observation 2: the periodic RLAU is used to let the anchor gNB know if the UE is still alive and where the UE is located in the current RNA, CN does not need to be aware of the periodic RLAU.

Base on the observations above, we could understand that the configured RAN-based notification area is still valid when the periodic RLAU is triggered. Relocating the anchor gNB need to involve the path switch procedure, it will increase the signalling overhead to NG interface, especially when a large number of UEs are in inactive state and short timer is configured for the periodic RLAU. To save the NG signallings, it’s better to terminate the periodic RLAU in the gNB.
Proposal 2: periodic RLAU procedure should be terminated in NG-RAN, not impact NG interface and CN.

If UE access from the gNB different with the anchor in case of periodic RLAU for a certain UE, the new gNB should notify the anchor about this.
Observation 3: If UE accesses from the gNB different with the anchor in case of periodic RLAU, the new gNB should notify the anchor about this.
When periodic RLAU is triggered, how to notify the anchor gNB the UE location info if UE access from the gNB different with the anchor? Here’re two options:
· Option 1: Introduce RNA update procedure in Xn interface, which is used to report the UE location info, e.g. NCGI.
· Option 2: Reuse UE Context Retrieval procedure in Xn interface, report UE location info to the anchor, may also require the UE context info from the anchor gNB.
The both options are all possible, which option to be selected depends on whether the new gNB needs to retrieve the UE context, that’s pending on the final solution of RAN2, e.g. move the UE to connected mode or keep the UE in inactive state, response UE via SRB0 or SRB1, etc.

Proposal 3: How to notify the anchor gNB when UE access from the new gNB in case of periodic RLAU is related to the solution of periodic RLAU in the radio interface, it’s pending to RAN2.
Proposal 4: RAN3 is requested to discuss and agree the following stage 2 TP in section 5.

Conclusion
Base on the discussion above, we provide the following observations and proposals for periodic RLAU:
Observation 1: When periodic RLAU is triggered, UE should still stay in the last configured RAN-based notification area.
Observation 2: the periodic RLAU is used to let the anchor gNB know if the UE is still alive and where the UE is located in the current RNA, CN does not need to be aware of the periodic RLAU.
Observation 3: If UE accesses from the gNB different with the anchor in case of periodic RLAU, the new gNB should notify the anchor about this.

Proposal 1: While sending a UE to RRC_INACTIVE state, NG-RAN should configure the periodic RNA update timer to UE base on the gNB implementation, e.g. refer to the periodic registration update timer provided by the CN, or consider the RNA size, UE mobility state.
Proposal 2: periodic RLAU procedure should be terminated in NG-RAN, not impact NG interface and CN.
Proposal 3: How to notify the anchor gNB when UE access from the new gNB in case of periodic RLAU is related to the solution of periodic RLAU in the radio interface, it’s pending to RAN2.
Proposal 4: RAN3 is requested to discuss and agree the following stage 2 TP in section 5.
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Stage 2 TP for TS38.300 (base on v0.6.0)
/*********************** Text Proposal Begin **********************/

[bookmark: _Toc485458759][bookmark: _Toc484698823]9.2.2.3	RAN-Based Notification Area
A UE in the RRC_INACTIVE state can be configured with an RNA, where:
-	the RNA can cover a single or multiple cells, and can be smaller than CN area;
-	a RAN-based location area update (RLAU) is could be periodically sent triggered by the UE when RAN configured RLAU timer expired, and this periodic RLAU should be terminated in NG-RAN node; or and is also sent RLAU could be triggered when the cell reselection procedure of the UE selects a cell that does not belong to the configured RNA.
There are several different alternatives on how the RNA can be configured:
-	List of cells:
-	A UE is provided an explicit list of cells (one or more) that constitute the RNA.
-	RAN area:
-	A UE is provided (at least one) RAN area ID;
-	A cell broadcasts (at least one) RAN area ID in the system information so that a UE knows which area the cell belongs to.
FFS whether one alternative or both are agreed.

/*********************** Text Proposal End **********************/
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