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1. Introduction
We have received an LS from RAN2 asking the following:

If RAN3 wishes "periodic RNA update without anchor relocation" to be supported, RAN2 invites RAN3 to provide information allowing RAN2 to appreciate the benefit of this feature against the signalling solutions presented in RAN2
The CB scope is as follows

CB: # 44_PeriodicRNA

-  costs vs. benefits

- not “free” for RAN2

- Rel-15 seems to work without this?

- OK to continue discussion in Rel-16?

(QC)

Summary of offline disc R3-182430
2. Discussion
2.1 General Considerations
It is understood that RNAU with anchor relocation can be performed in different ways, all of which involve Xn context retrieval and NG path switch procedures.

It is also understood that RAN2 solutions for this case (anchor relocation) may work by having the UE briefly move to ACTIVE mode, or just wait for msg4 while path switch is performed.
For the case of no relocation, it is clear that no NG signalling will be performed (i.e. it should be possible to have a simple flow with Msg3 and Msg 4 in RRC, and a nested “Xn context retrieval”. Therefore

·  Two NG messages are saved and the CN is not disturbed

·  The overall time for the procedure is reduced 

The question is whether the benefit is sufficient to warrant support.
2.2 Benefit

From RAN3 point of view the main benefit is the reduction of number of procedures towards the AMF.

Since there are many factors involved, it may be useful to work some example numbers.

For example, a large AMF might cover thousands of cells. For sake of argument say there are 10k cells under one such AMF. If in each cell there is an average of 100 devices in RRC_INACTIVE (which might even be a moderate number), then potentially we have 1 million devices doing periodic updates for this AMF. Even if the periodic update timer is set to a high value e.g. 30 min, we have an average of 555 anchor relocations per second.
Of course, not all of these periodic RNAUs result in path switch updates, since (1) the UEs may not move and (2) the UEs will anyway have active periods, where any path updates will occur prior to the periodic update. It is clear that any estimate of actual signalling load depends on the mobility model, the traffic model and also network topology (e.g. in disaggregated RAN deployments, the number of path switch procedures should be reduced compared to typical legacy deployments). So the above number is a maximum value for this scenario and in practice a fraction of these would be expected. 
A related point is that the AMF itself may occasionally be in an overload condition, but currently there seems to be no way to avoid triggering relocation for this case (since the new node does not know from Msg3 which AMF the UE is registered with). It would of course be very easy for the anchor node to decide to avoid anchor relocation based on knowledge of the AMF condition.

Finally, the feature should be considered optional, if supported, the anchor can decide (based on configuration or otherwise) whether or not to enable context relocation. 

2.3 Costs:
RAN3 signalling requires enhancement. This could include for example
· In context retrieval request, the anchor should be made aware of the periodic relocation cause

· In context retrieval reply, the anchor should provide indication to the new node implicitly or explicitly of “no relocation”; additionally, the details of this message would follow msg4 requirements (including security aspects) which would need to be coordinated with RAN2).
RAN2 did not communicate extent of impact in the LS.
2.4 Other aspects

Impact if not supported: the basic RRC_INACTIVE functionality can work without this feature, with the cost detailed above.
Future proofing: If the feature is not supported in release 15, but we would like to be able to support in release 16:

· From RAN3 point of view, there should be the possibility of performing a handshake such that

· 
The new RAN node signals to the anchor that the context retrieval is due to a periodic relocation request

· The anchor is able to not send the context OR alternatively to indicate that the context is not to be relocated
· If the context is mandatory, we would need to indicate that in the presence of a given IE, the context information shall be ignored

· Additional information may need to be sent by the anchor to enable sending msg4 to the UE

· For RAN2 aspects, this is not known and would require bringing to their attention.

3. Conclusion

RAN3 therefore concludes that the feature could have benefits but the extent of these benefits is scenario dependent. Therefore, there is no consensus on the need to support it in the first NG-RAN (and RRC_inactive) release although in the offline, a significant number of companies did express support. 
It is recommended that the feature be reconsidered in rel16, provided this can be done in a backward compatible manner. A reply LS should be sent as follows below
LS sketch:
The action from RAN2 is:

ACTION: If RAN3 wishes "periodic RNA update without anchor relocation" to be supported, RAN2 invites RAN3 to provide information allowing RAN2 to appreciate the benefit of this feature against the signalling solutions presented in RAN2.

The reply LS should state…
1) RAN3 confirms that the benefit of having periodic RNA update without anchor relocation is basically to reduce the number of path switch procedures for UEs in Inactive state. 
2) RAN3 acknowledges that precisely quantifying this benefit is not trivial as the number of such avoidable path switch procedures depends on traffic model, mobility model and network topology
3) RAN3 however thinks that at least in some scenarios, there could be a non-negligible number of path switch procedures towards the AMF due to periodic relocation
4) Due to lack of consensus on the above benefit and therefore the associated urgency, RAN3 can agreed to not supporting the feature in release15. 

5) Since there is interest from several companies on the feature and the above potential benefit, RAN3 recommends that both groups try to ensure that the feature is not precluded in future (e.g. for backward compatibility reasons)
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