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1 Introduction

During the previous RAN2 meetings i.e. RAN2#95, the following agreements have been made. 

Agreement

1
One UE has only one NR RRC state at one time.

2
The connection (both CP and UP) between RAN and Core should be maintained in the “new state”

FFS whether the “new state” can be transparent to Core.

3
For the UE in the “new state”, a RAN initiated notification procedure should be used to reach UE. And the notification related parameters should be configured by RAN itself.

FFS how the notification will be transmitted (e.g. via a beam, broadcast, etc.)

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
In this contribution, we discuss the aspects in the agreements related to RAN update procedure and how it relates to CN based location area updates. 

2 Discussion
It was discussed and agreed during RAN2#94 that the new RAN controlled state should potentially have a characteristic of low delay to start data transfer from inactive mode. In order to achieve this characteristic, it was considered that during the inactive mode, the connection (NG interface) between the NR RAN and NG-Core could be maintained to reduce signalling and corresponding setup delay. Given this, and the fact that the UE might move out of its initial serving ‘cell’, with which the connection was maintained, a mechanism to notify the UEs becomes necessary whenever there is downlink data buffered at the NR RAN for the UE in inactive mode. 

Further details of the new inactive mode of operation in comparison to other UE states or modes of operation have been discussed in [1].
2.1 RAN based update mechanism 

A RAN-based notification area would be defined to support mobility of UEs in inactive mode of operation. While moving within the RAN notification area, the UE performs ‘cell’ reselection procedure moving from one ‘cell’ to another. The UE would need to perform RAN based Update procedure whenever it crosses the RAN notification area boundary [2]. It may or may not be possible for the new gNB to retrieve UE’s context over Xn if UE has moved out of the area. It would be up to the network to either reconfigure UE’s notification area or change UE’s state from inactive mode to other depending on its updated mobility condition. UE could perform ‘cell’ reselection mechanism while moving within the RAN based notification area based on traditional DL measurements method. Other mechanisms such as UL measurements are under discussion and more analysis is provided in [3].  
The network keeps track of the UE with the granularity of the RAN based notification area.  That is, (barring radio coverage issues), the UE can be reached by the network by providing the notification in the notification area.  This thus requires the UE to inform the network when it crosses this notification area. One well used concept is the location/Routing/Tracking area concept used by the Core network.  

With increasing size of the notification area, the UE generates less update traffic but requires the network to send the notification to the larger area.  There is thus a trade-off – smaller size leads to more update and less notification traffic and vice versa.  The optimal area depends on the frequency with which UE crosses the notification area (i.e., UE speed) and the number of notification messages (i.e., number of terminating data packets in Idle/Lightly connected state).  For example use larger areas for high speed UEs generating smaller traffic. 
There are several well-known notification algorithms to reduce the overall notification messages, and several enhancements have been introduced by 3GPP to facilitate this.
Since SA2 has decided to continue to support Idle state and CN based tracking, it is clear that there has to be a CN tracking update messages.  This requires broadcast of CN tracking area ids that can be used by UE to know when to perform updates.  LTE introduced a mechanism of providing individual tracking area sizes for a UE by allowing CN to provide a list of TAI that is considered the actual tracking area for this UE.  Only when UE crosses this combined area of the list of TAs does it generate a tracking area update message.
It can hence be noted that the mechanisms developed for LTE EPC and likely to re-used in Next Gen Core for tracking the UE is quite well optimised.  There is very little motivation to optimise RAN Notification traffic or define an additional RAN tracking area beyond the enhancements already developed.
The CN location area (which is defined for CN idle mode) can be re-utilized as the RAN notification area and the CN location/tracking area update procedure can also be used for RAN level tracking. This is possible because the gNB could simply note any uplink message from the UE to record the current location of UE. The advantages of using CN location area the same as RAN notification area are thus:

· Only one area ID to be configured, maintained and broadcast

· Re-utilize CN location area update mechanism, no additional RAN level location update signalling

· Less frequent updates 

Thus, RAN level tracking can be performed with no additional overhead. This mechanism is efficient and sufficient and hence it is proposed as the baseline. 
RAN based Update mechanism involves explicit dedicated signalling to signal change from one RAN notification area to another while CN location update refers to change in NG Core configured location area and gets re-purposed at RAN level. It is understood that there is Xn or equivalent interface available between the RAN nodes within the configured CN location area. 

Proposal. As a baseline, CN level location update is used also for RAN level tracking. 
3 Conclusion

In this contribution, we have briefly discussed the RAN based update mechanism and how it compares to CN location area update and have the following proposal:
Proposal. As a baseline, CN level location update is used also for RAN level tracking.
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