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Introduction
This contribution is an updated version of R2-1702813.
During RAN2#96, the RAN based notification area was discussed and it was agreed that:

1. RAN based notification area is UE-specific and configurable by the gNB via dedicated signalling
2 There will be a unique global Cell ID broadcast in system information of NR Cell.

1	For the inactive state there will be a way to configure the UE with a RAN based notification area that is smaller than a TA.
2	A RAN notification area can cover a single cell or multiple cells

In addition, during RAN2#97, the topic of LTE Light Connection were discussed and several agreements were made, which could also be applicable and beneficial to NR RRC_INACTIVE:
Agreements
8	To also enable the following resume cause values to be used by a UE in light connection:
		1) A new value (e.g. ranAreaUpdate) for the UE to indicate the access due to a paging area update (PAU) procedure. The value is added in Msg 3.
11	To define a periodic paging area update (PAU) procedure for the RAN to perform UE's reachability monitoring.
12	To define the following values for the periodic UE's reachability timer which is used by the eNB to configure a UE in light connection for periodical PAU procedure: {5, 10, 30, 60, 120, 360, 720, infinity} with the value in minutes and default value been 30 minutes.

13.	If PAU procedure fails (e.g., UE out of coverage when periodic PAU timer expires), the UE AS autonomously leaving RRC_CONNECTED (in light connection) to RRC_IDLE and informs the UE NAS of the failure of the light RRC connection.

In this contribution, we discuss the need for, and a possible design of a periodic RAN area updates in RRC_INACTIVE.
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In LTE, a UE in RRC_IDLE/CM-Idle performs periodic TAU when the TA update timer (T3412) expires in order for the CN to ascertain the UE location on a Tracking Area level and to check if UE is still attached to the network. For instance, if a UE is turned off, the absence of a periodic TAU can indicate to the CN that the UE is no longer reachable and that the network context can be removed/UE can be detached after some additional guard time period. In RRC_CONNECTED, there is no need to perform the periodic TAU as the UE is in CM-Connected i.e. RAN knows the UE location on a cell level and it is the responsibility of the RAN layer to ensure UE is still connected.
For RRC_INACTIVE, the motivation to perform periodic area updates remain the same as for periodic TAUs in RRC_IDLE, i.e. the network should be able to ascertain that a UE remain in the network, without informing the network (e.g. power off while out of coverage).
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As the periodic area updates are mainly intended to inform the network that the UE remains in the same area as before, this signalling should be performed as lightweight as possible. If a periodic TAU is performed from RRC_INACTIVE, the UE would first have to resume the RRC connection to transmit the NAS message “TAU Request” and then await the NAS message “TAU Accept” from the CN before the RAN can suspend the UE to RRC_INACTIVE again [1]. On the other hand, a successful periodic RAN area update would consist of a RRCConnectionResumeRequest message with e.g. a causeValue “ranAreaUpdate” [2] and can be suspended back to RRC_INACTIVE as soon as the UE identity has been authenticated and the AS context has been updated The RRCConnectionSuspend message from the gNB can contain a new resumeId, a “ranAreaInformation”, as well as the Next Hop Chaining Count (NCC). The new Resume ID will indicate the updated UE context, the RAN area information will ensure that the UE maintains an up-to-date RAN area, while the NCC ensures that the UE can resume the connection with security enabled already in the resume request message, even in a different gNB.
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Figure 1. Periodic RAN area update procedure. 
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If the UE resumes the connection in another gNB inside its registered RAN area, the UE context would be fetched from the source gNB using the UE AS Context ID to locate the context [2].
In addition, the RAN can decide to release the UE to RRC_IDLE during the periodic RAN area update, e.g. if it has performed multiple periodic RAN area updates within the same area without any UP activity. When the UE resumes the connection the target gNB can decide to release the UE to RRC_IDLE (possibly first retrieving the UE context from the source gNB) by responding to the RRCConnectionResumeRequest with a RRCConnectionRelease as can be seen in Figure 2. When the RAN releases the UE context, it may be necessary to inform the CN to release the CN context and/or another gNB to release the UE AS context.
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[bookmark: _Ref473099009]Figure 2. Periodic RAN area update with context release.
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Similar to what has been agreed for LTE Light Connection, a new timer should be introduced for the periodic RAN area updates to ensure paging reachability.
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If the periodic RAN area update fails, e.g. due to resume failure e.g. when the UE context cannot be retrieved, the RAN can decide to respond with a RRCConnectionSetup to trigger UE transition to RRC_CONNECTED so that the CN is also updated [3] as can be seen in Figure 3. Updating the CN is important if the RAN-CN association for this UE has been released implying that in the CN the UE is in CM-Idle and thus the periodic TAU timer is running. 
[image: H:\NSA\RAN2 contributions\RAN2#97bis\RAN area update figures\periodic RAU - context fetch fail - setup.png]
[bookmark: _Ref473099357]Figure 3. Periodic RAN area update with rebuilding of UE context at failed UE context retrieval.
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Conclusion
In section 2 we made the following observations:
Observation 1	If a UE in RRC_INACTIVE performs a periodic RAN area update and the UE context retrieval fails, the network can rebuild the UE context and then suspend the UE to RRC_INACTIVE or release the UE to RRC_IDLE.
Based on the discussion in section 2 we propose the following:
Proposal 1	A periodic area update procedure should be introduced for NR RRC_INACTIVE similar to periodic TAU in RRC_IDLE.
Proposal 2	A UE performing RAN area update (e.g. due to expiration of periodic timer) transmits a RRCConnectionResumeRequest with a resumeId and a causeValue “ranAreaUpdate” when the RAN area update timer expires.
Proposal 3	The RAN area can be updated with the RRCConnectionSuspend message which contains a resumeId, a ranAreaInformation and the NCC once the UE has been authenticated.
Proposal 4	When the UE resumes the RRC connection, the RAN can respond to a periodic RAN area update with a RRCConnectionRelease to release the UE to RRC_IDLE (after UE authentication).
Proposal 5	A new periodic RAN area update timer should be introduced. The values could be the same as proposed for LTE Light Connection, i.e. {5, 10, 30, 60, 120, 360, 720, infinity} with the value in minutes and default value is 30 minutes.
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