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Discussion and decision
1 Introduction

This contribution discusses details related to the handling when RNAU and Registration Update procedures are triggered simultaneously e.g. at the RNA/TA boundary. 
2 Discussion
RAN2 agreed to the following points when discussing RAN area update procedure.
RAN2#98

1
Connection resume message will include information that can at least indicate RAN area update. Inclusion of information to enable access control is not precluded.

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. 

4:. 
For the UE in the “new state”, RAN should be aware whenever the UE moves from one “RAN-based notification area” to another. 

FFS how CN location updates and RAN updates interact, if needed
NR AH#1701

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)

2.1 Cause value for Periodic and mobility based RNAU
It has been agreed that a UE in RRC_INACTIVE performs RAN Notification Area Update (RNAU) through resume procedure when it re-selects a cell not part of the RNA and also periodically. The resume cause to be set for this request procedure is still FFS. The purpose of the RNAU procedure is to inform the RAN about the UE’s location so that the RAN paging can be successful. The network behaviour is not expected to be different for either periodic RNAU or mobility based RNAU. Therefore, a single establishment cause value is sufficient for both types of RNAU procedure. 
Proposal 1. A single establishment cause value is used to specify both periodic and mobility based RNAU.
2.2 Interaction between RNAU and TAU/Registration update
As per agreement during RAN2#96, 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). This means that RNAU and 5GS Registration Update procedures could occur simultaneously even though these procedures are not meant to happen so frequently. Assuming that the 5GC NAS behaviour will be the same or similar to that specified for EPC NAS in 24.301, the establishment cause of ‘mo-signalling’ is provided by NAS to AS when TAU has to be initiated.  
The UE behaviour when a periodic/mobility-based RNAU is to be initiated at the same time when AS receives a trigger from NAS to perform NAS signalling for TAU/Registration update procedure needs to be defined. An example scenario is when the UE is at the TA boundary and enters a cell outside RNA and with new TA.
Considering this scenario, there are two options possible:

a) Trigger resume procedure for RNAU and Registration Update in-sequence: The two procedures RNAU and Registration Update are executed one after another assuming that the UE is kept in RRC_INACTIVE after the first procedure. We need to discuss whether there is a precedence order for guidance on which procedure is performed first or we leave it to UE implementation. It is to be noted that this wastes resources due to additional signalling. 
b) Combined RNAU and Registration Update procedure: The two procedures are combined and performed together using the same MSG3, and an order of precedence is defined and used for access control and setting the cause value:

The differences between RNAU and TAU/Registration Update are that the UAC handling is different and cause value could be different, and in addition, NAS PDU will be contained in MSG5 for TAU. Therefore, for combined procedure we need to consider how to handle cause value, UAC and sending NAS PDU in MSG5.
To our understanding, TAU/Registration Update is more important than RNAU since the RNAU is the one where the network will put the UE back to inactive. With TAU/Registration Update, the network may have to determine a way to move the UE back to inactive. However, RAN can still know whether RNAU is performed together by checking RNA configuration of the UE, but it can be left to RAN implementation. Therefore, if TAU/Registration Update and RNAU occur simultaneously, TAU/Registration Update should have high priority than RNAU, and thus access control and cause value are all based on TAU/Registration Update and NAS PDU is contained in MSG5. 
The combined procedure aids to reduce signalling for the given scenario of simultaneous RNAU and TAU/registration update. 

Proposal 2. When Registration Update and RNAU are triggered simultaneously, Registration Update should have high priority than RNAU, and therefore, access control and cause value are all based on Registration Update and NAS PDU is contained in MSG5.

3 Conclusion

The proposals captured are the following:
Proposal 1.  A single establishment cause value is used to specify both periodic and mobility based RNAU.
Proposal 2. When Registration Update and RNAU are triggered simultaneously, Registration Update should have high priority than RNAU, and therefore access control and cause value are all based on Registration Update and NAS PDU is contained in MSG5.
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