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1   Introduction
In previous RAN2 meeting, there were agreements on the CN level location update and RNA update.
Agreements in RAN2#AH

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)

Agreements in RAN2#98:

1
Define RRC_INACTIVE as a new RRC state in NR.

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. 

In this paper, we will give our considerations on other issues related to CN level location update and RNA update for inactive UE in NR.
2   Discussion

2.2   CN level location Update
For idle UE in LTE, there are two kinds of TA update trigger conditions. One is due to change of TA, while the other is periodic TA update. According to the RAN2/3 agreements, NG-C and NG-U connection are kept for INACTIVE UE state. For inactive UE, the INACTIVE state is transparent to CN and the CN will take the inactive UE as in a connected mode of operation. The active UE in LTE only sends TAU when it moves into a new TA which is not indicated in the previous TA or TA list. Therefore, the behaviour for inactive UE to indicate the CN level location update should take the TA update procedure of active UE in LTE as baseline. That is, the inactive UE will only support CN location update when it detects the change of CN level location.
Proposal 1: For inactive UE, it initiates CN level location update only in case of the CN location changes.

RNA Update

For inactive UE, it was agreed to support both event-triggered and periodical RNA update. Consequently, we propose considering corresponding RNAU causes for RNA update.
Proposal 2: For inactive UE, an “RNAU” cause will be informed to the network to indicate whether the RNA update is periodic or due to moving out of the current RNA. 
Actions for CN location update/ RNAU
Upon reception of the RNAU or CN location updates, it is the network decision to configure the possible state of the inactive. 
Case 1: inactive->idle

When the network receives the RNAU or CN location updates, it is possible that the network fails to retrieve the old UE context or congestion occurs in the network. There also could be case that the network considers that the UE has kept in inactive state for too long time without any UL or DL activity. Consequently, it is reasonable for the network to respond the update with a release or reject message to configure the inactive UE into idle. 

Case 2: inactive->inactive

If the network succeeds in fetching the old UE context and no DL or UL activity is detected for the inactive UE, it is desirable that the network can respond the update message with a new suspend message. There are new resume ID, RNA and potential other parameters for inactive configuration. Besides, the network can also rebuild the UE context if it fails to fetch the old UE context.
Case 3: inactive->active

If there is DL activity for the inactive upon receiving the RNA or CN location update message, the network can decide to configure the inactive UE into active state. In this case, the network can respond the update message with a setup message including dedicated configurations.

Proposal 3: The network can configure the inactive UE into idle, inactive or active state as a response to the CN level location update or RNAU message.
At the UE sides, when the inactive UE fails to send the RNAU or CN level location update to the network, e.g., the transmission times exceed the defined max value, or the related timer expires, it is desirable that the inactive UE should automatically release all contexts and enter idle [1]. From the network point of view, if it fails to find the “inactive” UE by RAN based paging, it will fallback to CN based paging and finally finds the idle UE.

Proposal 4: The inactive UE should enter idle if the RNAU or CN level location update fails to send to the network in a predefined time or in the case that the transmission timers exceeds the predefined max value.

3   Conclusion
In this paper, we analysed possible issues for CN level location update and RNA update. Besides, we also provided our views on the case that RAN fails to find the inactive UE based on RAN initiated paging. Therefore we made the following proposals:
Proposal 1: For inactive UE, it initiates CN level location update only in case of the CN location changes.

Proposal 2: For inactive UE, an “RNAU” cause will be informed to the network to indicate whether the RNA update is periodic or due to moving out of the current RNA. 
Proposal 3: The network can configure the inactive UE into idle, inactive or active state as a response to the CN level location update or RNAU message.

Proposal 4: The inactive UE should enter idle if the RANU or CN level location update fails to send to the network in a predefined time or in the case that the transmission times exceeds a predefined max value.
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