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1 Introduction

RAN2 has sent LS Reply to RAN3 about Periodic RNA update without anchor relocation [1].
Signalling solutions to support "periodic RNA update without anchor relocation" were presented in RAN2. However, as the expected benefits are for the RAN-CN interface which is in RAN3 scope, it is difficult for RAN2 to appreciate whether these solutions are justified. So there was no consensus in RAN2 to support the feature.
This contribution will discuss benefits of periodic RNA update without anchor relocation from RAN3 aspects.
2 Discussion

When RRC_INACTIVE State UE starts RRC Resume procedure for periodic RNA update, upon receiving RRC Resume request with cause value of RNAU, the serving NG-RAN can trigger context retrieval procedure without any context retrieval cause value indication in Xn message to assist old NG-RAN to decide anchor relocation or not. After UE successful verification by the old NG-RAN node, UE AS context is transferred from old NG-RAN to the serving NG-RAN in all cases.
In case context is transferred to the serving NG-RAN node, the serving NG-RAN can decide to move UE to RRC_CONNECTED state, after inactivity timer expires, then transferring UE to RRC_INACTIVE state (Option A). Alternatively, the serving NG-RAN node can directly transition UE back to RRC_INACTIVE state after the context is transferred (Option B).

The other kind of solution is as follows: upon receiving RRC Resume request with cause value of RNAU, the serving NG-RAN node triggers context retrieval procedure with context retrieval cause value indication (such as: periodic RNAU) in Xn message to assist the old NG-RAN node to decide whether to perform anchor relocation. By considering the cause value from serving NG-RAN and other conditions (such as any DL data buffered at old NG-RAN node for RAN Paging), the old NG-RAN node may decide to relocate anchor NG-RAN, and after UE verification, periodic RNA update ack can be sent back to serving NG-RAN via Xn message; then the serving NG-RAN node directly transitions UE back to RRC_INACTIVE state (Option C) in msg.4. 
Detailed comparison could be found below: 

· Option A
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Figure 1:Periodic RNA Update with Anchor Relocation and State Transition to RRC_CONNECTED
If serving NG-RAN decides to move UE to RRC_INACTIVE state after context retrieval, serving NG-RAN can send Msg.4 after Xn signalling RETRIEVE UE CONTEXT REQUEST/ RETRIEVE UE CONTEXT RESPONSE. According to RAN2 agreement, “NCC provided when the connection is suspended”, so, after a period of UE Inactivity, RAN can decide to move UE back to RRC_INACTIVE after Path switch procedure with new {NCC,NH} pair obtained from AMF (step 5, 6), and new I-RNTI reflecting the AS context location is allocated and configured to UE together with NCC from AMF.
Disadvantages of this solution are:

· UE stays at RRC_CONNECTED for a period of time and then moves to RRC_INACTIVE, UE power is wasted.
· Additional Network side signalling is required for context retrieval/Path switch.

· Additional Uu signalling is required for station transition.

· Option B
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Figure 2 Periodic RNA Update with Anchor Relocation and RRC State Kept at RRC_INACTIVE

In this solution, Serving NG-RAN directly moves UE back to RRC_INACTIVE after context retrieval and path switch. 
Disadvantages of this solution are:
· According to RAN2 agreement “NCC provided when the connection is suspended”, this means, serving NG-RAN needs to send msg.4 to UE after path switch procedure to AMF with new {NH, NCC} pair obtained from AMF. Impact of longer feedback time between Msg.4 and Msg.3 on the UE behaviour needs further evaluation.
· Additional Network side signalling is required for context retrieval/Path switch.

· Option C
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Figure 3 Periodic RNA Update without Anchor Relocation and RRC State Kept at RRC_INACTIVE

In this solution, serving NG-RAN can include periodic RNA update indication in the Xn RETRIEVE UE CONTEXT REQUEST, and the old NG-RAN has the power to make decision whether anchor relocation is needed or not. In case of no relocation, the old NG-RAN node just sends back acknowledgment of periodic RNA update in Xn msg with the security protection by the old NG-RAN with the key stored at the UE. Serving NG-RAN transparently sends the ack to UE in Msg.4.

Advantages of this solution are:

· UE stays at RRC_INACTIVE without need to move to RRC_CONNECTED state and then back to RRC_INACTIVE - therefore UE power consumption is lower.

· Latency between Msg. 4 to Msg.3 is lower compared to Option B. 

· Uu signalling cost is reduced for state transition compared to option A.

· Network signalling is reduced without context retrieval/path switch procedure.
· Anchor NG-RAN node is aware of the overload status of the serving AMF, and may decide to avoid AMF signalling interaction.
Discussion: It may be argued that the benefits of signalling reduction without anchor relocation are limited, but in the future, we may need to accommodate high numbers of devices causing unnecessary signalling load if anchor relocation is always triggered for periodic RNA update. Also, the power consumption is very critical issue for all the devices. Thus, option C should not be precluded by the standard.
Proposal 1: Send LS to RAN2 to acknowledge that the benefit of periodic RNA update without anchor relocation is confirmed by RAN3, and that this should not be precluded by the standard.
3 Summary

Proposal 1: Send LS to RAN2 to acknowledge the benefit of periodic RNA update without anchor relocation is confirmed by RAN3, and that this should not be precluded by the standard.

4 References

[1] R2-1814101, " Reply LS on periodic RNA update without anchor relocation", RAN2 
_1583923194.vsd
UE in RRC_INACTIVE / CM-CONNECTED


Serving NG-RAN


Old NG-RAN


AMF


5. PATH SWITCH REQUEST



_1583926881.vsd
UE in RRC_INACTIVE / CM-CONNECTED


Serving NG-RAN


Old NG-RAN


AMF



_1583923180.vsd
UE in RRC_INACTIVE / CM-CONNECTED


Serving NG-RAN


Old NG-RAN


AMF


4. PATH SWITCH REQUEST



