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Introduction
RAN2#96 made the following agreements:

Agreement

1.
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). 

2. There will be NG Core/CN Location Area code (similar to Tracking Area code) broadcast in system information of an NR Cell.

In this document, we propose how to perform CN level location update for a UE in the new state, i.e. RRC_INACTIVE. 
Discussion
The Tracking Area Update procedure is used for EPC to manage UE reachability. It seems likely to support CN level location update procedure similar to TAU for 5G-CN. In 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) and there will be NG Core/CN Location Area code (similar to Tracking Area code) broadcast in system information of an NR Cell.
In our view, UE in RRC_INACTIVE could perform CN level location update either with state transition from RRC_INACTIVE to RRC_ACTIVE or without state transition.
· Option 1: CN level location update with state transition from RRC_INACTIVE to RRC_ACTIVE
· Option 2: CN level location update without state transition
The basic procedure according to Option 1 is illustrated in Figure 1. In Option 1, UE initially stays in RRC_INACTIVE, but finally moves to RRC_ACTIVE for CN level location update. As shown in Figure 1, while UE is in RRC_INACTIVE, UE monitors minimum SI whenever UE camps on a cell. The minimum SI always broadcasts CN Location Area code. Based on this code, 5G NAS layer of UE verifies whether UE needs to trigger CN level location update or not. If necessary, 5G NAS of UE submits a NAS message (e.g. CN level location update message) to RRC layer of UE. 

Upon receiving the NAS message from 5G NAS, RRC triggers RAN area update procedure because UE is in RRC_INACTIVE. The RAN area update message indicates the purpose of this RAN area update, i.e. Cause = CN location area update. gNB can use this cause included in the RAN area update message e.g. to determine whether the RAN area update is accepted or not. If gNB determines that the RAN area update is accepted, gNB sends the RAN area update confirm message indicating state transition to RRC_ACTIVE.
After the RAN area update procedure successfully completes, UE moves from RRC_INACTIVE to RRC_ACTIVE. While in RRC_ACTIVE, UE sends the NAS message over a Signalling Radio Bearer to 5G-CN via gNB. 5G-CN may accept CN location area update as shown in Figure 1. 

[image: image1.emf]5G-CN

UE enters RRC_INACTIVE

gNB UE

Minimum SI

(CN location area code)

RRC: RAN area update

(Cause = CN location area update)

5G-NAS: CN location area update

5G-NAS triggers CN 

location area update

RRC triggers RAN 

area update

RRC: RAN area update confirm

(State indicator = RRC_ACTIVE)

UE enters RRC_ACTIVE

5G-NAS: CN location area update

5G-NAS: CN location area update confirm

5G-NAS: CN location area update confirm


Figure 1: CN location area update procedure with state transition from RRC_INACTIVE to RRC_ACTIVE (Option 1)
Alternatively, UE could complete CN level location update while staying in RRC_INACTIVE as shown in Figure 2. In Figure 2, while UE is in RRC_INACTIVE, UE monitors minimum SI whenever UE camps on a cell. The minimum SI always broadcasts CN Location Area code. Based on this code, 5G NAS layer of UE verifies whether UE needs to trigger CN level location update or not. If necessary, 5G NAS of UE submits a NAS message (e.g. CN level location update message) to RRC layer of UE. 

Upon receiving the NAS message from 5G NAS, RRC triggers RAN area update procedure because UE is in RRC_INACTIVE. The RAN area update message includes the NAS message together with the cause indicating CN location area update. Upon receiving the RAN area update message including the NAS message, gNB forwards the NAS message to 5G-CN.

5G-CN may accept CN location area update as shown in Figure 2. If so, 5G-CN sends CN location area update confirm message to gNB. gNB contains CN location area update confirm message in a RRC message i.e. the RRC RAN area update confirm message. This RRC message is delivered to the UE via a Signalling Radio Bearer as shown in Figure 2. As a result, UE completes CN location area update procedure without state transition. UE still stays in RRC_INACTIVE.
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Figure 2: CN location area update procedure in RRC_INACTIVE without state transition (Option 2)
We propose to consider the options above for CN location area update in RRC_INACTIVE.
Conclusion

In conclusion, we propose that RAN2 consider the following options for CN location area update in RRC_INACTIVE.
· Option 1: CN level location update with state transition from RRC_INACTIVE to RRC_ACTIVE (Figure 1)
· Option 2: CN level location update without state transition (Figure 2)
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