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1. Introduction
In RAN2#98 meeting, it is agreed that a UE in RRC_INACTIVE notifies the NR RAN of RAN-based location area update (RLAU) via a resume procedure periodically when a configured timer expires [1]. 
Agreements:
1	Define RRC_INACTIVE as a new RRC state in NR.
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. 

If a UE initiate periodic RLAU in a cell belonging to gNB other than its anchor gNB, it is still not clear whether UE context is relocated to the new gNB. One of the concerns about this issue is the signaling overhead caused by path switch if UE context relocation is performed frequently.

Further, conclusion in RAN2#99bis on RRC procedures will impact the decision[2]:
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).
2. Discussion
It is reasonable to assume that there will be more UEs in RRC_INACTIVE than in RR_CONNECTED. If path switch is performed each time UE initiate resume from a new serving gNB for periodic RAN notification area update, the signaling overhead of CN will increase significantly.
However, whether UE context relocation is necessary depends on multiple factors.

The first factor is UE’s following RRC state after periodic RLAU. According to documents in previous RAN2 meetings, network may move UE into different RRC states according to different conditions on reception of a periodic RLAU[3][4]:
· Case 1: Due to RRM reason, the UE may also be moved to RRC_IDLE.
· Case 2: If there are pending data or signaling in network side, the UE should be moved to RRC_CONNECTED for transmitting pending data or signaling.
· Case 3: In normal cases, UE is most likely moved back to RRC_INACTIVE.
· Case 4: If the context retrieve fails, e.g. there is no UE context or authentication failure, the UE may be indicated to release stored context and to setup RRC connection again.
It is obviously that UE context relocation should be performed in case 1 and case 2 when UE is moved into RRC_IDLE or RRC_CONNECTED.

While for case 3 when UE is moved back to RRC_INACTIVE, whether UE context relocation is necessary depends on UE mobility behavior and whether UE configuration is to be changed. 
In some district, UE just pass through the area. In this case, it is preferred to perform UE context relocation when UE initiate periodic RLAU to a new gNB in case there is no direct connection from its new serving gNB to its old anchor gNB when it moves out of old RNA.
On the other side, if the UE moves around within its configured RNA, UE may access new gNB other than its anchor gNB frequently. And it is most likely its following RRC state is also RRC_INACTIVE without configuration changed.
Following figure 1 illustrates these 2 example cases.



[bookmark: _GoBack]Figure 1: Example: UE moves around within and move through its configured RNA
Observation 1: There are cases UE configuration will not be changed when it is moved back to RRC_INACTIVE.

According to the agreements in RAN2#99bis, MSG4 are required at least integrity protected over SRB1 except when UE is moved back into RRC_INACTIVE and configuration is not changed.There are kinds of proposals on the procedure if UE context is not relocated for these cases in previous meetings. One of the main problem is how to handle security key issues, i.e. either anchor gNB generate “new key” to be used in serving gNB or serving gNB use security context temporarily. All of such solutions are not straightforward or too complicated for network implementation.
While in the case that a MSG4 over SRB0 is used to move UE back into RRC_INACTIVE, the serving gNB can generate the MSG4 according to anchor gNB’s response without integrity protection or encryption processing. Thus it is much simpler for specification. According to observation 1 of this document, we think it is beneficial for the network to not perform UE context relocation when UE initiate periodic RLAU and a RRC resume reject message is used as MSG4 to move UE back into RRC_INACTIVE when UE configuration is not changed.
Proposal 1: On periodic RLAU, if UE is moved back into RRC_INACTIVE with MSG4 and UE configuration is not changed, UE context relocation is not performed. Otherwise, UE context is relocated to new serving gNB.

Because anchor gNB is assumed to have full knowledge of UE behavior history, RNA configuration and whether there is pending data or signaling, it can decide following RRC state for the UE, whether configuration needs to be changes, and then whether UE context relocation is performed for periodic RLAU procedure.
If anchor decides to perform context relocation, and after the context is relocated to new anchor gNB, new anchor gNB can of course decide following RRC state according to its own network condition and RRM algorithm. UE history information and whether there is pending data/signaling can help new gNB make such decisions. And if new gNB suspend UE into RRC_INACTIVE, new anchor gNB should allocate new resume_ID and update RNA configuration for the UE.
Proposal 2: Anchor gNB makes decision on whether to perform UE context relocation on periodic RLAU.
3. Conclusion
Observation 1: There are cases UE configuration will not be changed when it is moved back to RRC_INACTIVE.
Proposal 1: On periodic RLAU, if UE is moved back into RRC_INACTIVE with MSG4 and UE configuration is not changed, UE context relocation is not performed. Otherwise, UE context is relocated to new serving gNB.
Proposal 2: Anchor gNB makes decision on whether to perform UE context relocation on periodic RLAU.
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