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Introduction
This contribution is a revision of R2-1710827, including relevant new agreements and updated proposals. 
In RAN2 #99, the following was agreed: 

For INACTIVE to CONNECTED RRC transition, when RAN cannot successfully retrieve and verify the UE context, RRC Connection Setup kind of message (same as used in agreement 8) is sent over SRB0 (which would enable a fallback to establish a new RRC connection similar to Rel-13 LTE).

In RAN2 #99bis, the following was agreed: 

…
3. A UE in INACTIVE, trying to resume an RRC connection, can receive MSG4 sent over SRB1 with at least integrity protection to move the UE back into INACTIVE (i.e. not rejected). (RNA update use case)
4. The MSG4 (i.e. not rejected) of agreement 3 can configure at least the same parameters as can be configured by the message that moves the UE to inactive (e.g. I-RNTI, RNA, RAN DRX cycle, periodic RNAU timer, redirect carrier frequency, for inactive mode mobility control information or reselection priority information). (security framework are to be discussed independently)
…

In addition, RAN2 #99bis also agreed to, based on a proposal in an LS from RAN3 that RNA could be configured either using cell list, RAN Area ID or TA list, see [1].

In this contribution, we further discuss how a UE will perform RAN-based notification area update (RAN Area update)  in RRC_INACTIVE. 
[bookmark: _Ref178064866]Discussion
According to previous agreements in RAN2, there will be an RRC_INACTIVE state in NR and a UE can move between cells in a RAN-based Notification Area (RNA) without notifying the network while in RRC_INACTIVE. Once the UE selects a cell outside the RNA, it should perform an RNA Update (RNAU), using a resume procedure. It shall also perform periodic RNAU. A resume procedure is initiated by the UE sending a RRCConnectionResumeRequest message. This is the same message as will be used for transition from RRC_INACTIVE to RRC_CONNECTED. 
Using the resume procedure (3 step) for RAN area updates requires the UE to first fully enters RRC_CONNECTED although there is no data transmissions in the state transition. 
The equivalent procedure for LTE is shown in Figure 1, to serve as a reference. When the UE sends the RRCConnectionResumeRequest message, it includes the shortResumeMAC-I. The target eNB can use the resumeID to locate the source eNB and to fetch the UE Context and can then resume the RRC connection. 
By including the nextHopChainingCounter (NCC) in the RRCConnectionResume message, the UE can derive new keys to encrypt and integrity protect the RRCConnectionResumeComplete message to the target eNB. It is only after the target eNB receives the RRCConnectionResumeComplete message that it can verify that the UE is in fact the correct UE to switch the CN/RAN connection and to delete the UE context in the old eNB. Once the CN/RAN connection has been relocated, the UE can be released again to RRC Light Connection. 
Since in LTE, it not possible to verify the UE identity before the network has received the RRCConnectionResumeComplete message, the UE has to enter RRC_CONNECTED even to perform a RAN area update.
[bookmark: _Toc485198993][bookmark: _Toc485200331]For LTE RRC Light Connection, a UE performing RAN area update due to mobility must enter RRC_CONNECTED as it is not possible to verify the UE identity otherwise.
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Figure 1 RAN Paging Area update by a UE in LTE Rel-14 Light Connection. As it can be seen, the UE is required to enter RRC_CONNECTED to simply perform a RAN area update.
For NR, it has been agreed that it should be possible to do a RAN area update without switching to RRC_CONNECTED, and that msg4 can move the UE from RRC_INACTIVE  RRC_INACTIVE. To enable this, msg3 need to indicate that a resume request is for a RNAU. A specific cause value in the RRCConnectionResumeRequest message, e.g., ranAreaUpdate could be included in msg3 that provide the network with this early information. (A specific cause value is also what was agreed for LTE Light Connection.)
[bookmark: _Toc485199007][bookmark: _Toc485200342]The RAN area update should be performed using the RRCConnectionResumeRequest message with a cause value equal to e.g. ranAreaUpdate (as it was agreed in LTE Light Connected).
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Similar to as it was discussed for LTE Light Connected, a new timer should be introduced for the periodic RAN area updates to ensure paging reachability.
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Conclusion
In section 2 we made the following observations:
Observation 1	For LTE RRC Light Connection, a UE performing RAN area update due to mobility must enter RRC_CONNECTED as it is not possible to verify the UE identity otherwise.
Observation 2	If there is DL data or control signalling waiting in the network at the same time as the UE performs the RAN area update, the network can respond to the RAN area update with a resume message and transition the UE to RRC_CONNECTED instead of responding to the RAN area update.
Based on the discussion in section 2 we propose the following:
Proposal 1	The RAN area update should be performed using the RRCConnectionResumeRequest message with a cause value equal to e.g. ranAreaUpdate (as it was agreed in LTE Light Connected).
Proposal 2	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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