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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
At the RAN2#AH on NR meeting, the RAN based notification area update was discussed and made the following agreements [1]:
	Agreement

[bookmark: OLE_LINK40][bookmark: OLE_LINK39]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)


At the RAN2#AH on NR meeting, we had provided some suggestions [2]. And in this contribution, we further discuss how to update the RAN based notification area and provide some suggestions.
2. Discussion
[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK30][bookmark: OLE_LINK31]From the agreements in RAN2#96 meeting, the RAN will aware of the UE’s location when UE performs a CN-level location update whenever it leaves its registered TA. And of course the UE needs to inform the gNB when it is crossing the RNA（RAN based notification area） boundary and then gNB configures an updated RNA to the UE. Therefore, we will discuss how to perform the RNA update in following.
2.1. [bookmark: OLE_LINK136][bookmark: OLE_LINK137]RNA update in RRC_CONNECTED state
[bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK36][bookmark: OLE_LINK37][bookmark: OLE_LINK38]Since RNA is configured by the gNB via dedicated signaling, the RNA can be configured to UE when UE is in RRC_CONNECTED state.  Moreover, the RNA is used for gNB finding UE when the UE is in the RRC_INACTIVE state, thus the RNA can be configured to UE when UE transits to the RRC_INACTIVE sate from the RRC_CONNECTED state. Therefore, the RNA can be configured to UE via ‘inactivation’ procedure when UE transits to RRC_INACTIVE from RRC_CONNECTED. In this case,  the RNA update seems not essential when UE is in RRC_Connetected state.
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Alternatively, the RNA can be configured to UE in RRC_CONNECTED state via dedictaed sigannling without transiting to RRC_INACTIVE state. In this case, it seems that the RNA update for UE is necessary. For instance, considerng the variation of the UE state, for example,  the UE mobility speed ,traffic type and so on, the gNB can update the RNA to UE for matching UE state. Morever, when UE is handover to target gNB, the target gNB can configure an updated  RNA to the UE. 
However, considering RNA is defined for UE in RRC Inactvie sate and RAN manages the RNA, it is necessary  to configure RNA to UE when UE is transiting to the RRC INACTIVE state. Therefore,we have the following propsoal:
[bookmark: OLE_LINK48][bookmark: OLE_LINK49][bookmark: _Ref470540391][bookmark: OLE_LINK28][bookmark: OLE_LINK29]Proposal 1: The RNA should be configured to UE via ‘inactivation’ procedure when UE is transiting to RRC INACTIVE state from RRC CONNECTED state. 
2.2. RNA update in RRC_INACTIVE state
For UE in RRC_INACTIVE state, it also needs to consider the RNA update and we study the following scenarios for RNA update.
Scenario 1: UE is crossing the RNA boundary.
In this case, UE is crossing the RNA boundary when UE moves from source cell to target cell and then UE performs RNA update in the target cell. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Scenario 2:  Periodic RNA update
The UE performs RNA update periodically according to RAN update timer configured by the gNB. In this case, the RNA update is performed when RAN update timer expires.  
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Scenario 3: gNB initiate the RNA update
Since the RNA is UE specific and managed by the gNB, it seems that the gNB initiates the RNA update is reasonable. Specially, in this case, the so called notification message (paging like message in LTE) can be used for initiating the RNA update.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK27][bookmark: OLE_LINK32]Proposal 2: We suggest that RAN2 study the RNA update scenarios when UE is in RRC_INACTIVE state.
For performing the RNA update when UE is in RRC_INACTIVE state, there is a straightforward way that UE transits to RRC_CONNECTED state and then gNB configures the updated RNA for UE via dedicated signalling. However, considering the power consumption and signalling overhead, especially for the case when RNA is a single cell, it seems that the RNA update after UE to RRC_CONNECTED state is not an efficient solution.
Therefore, we study the solution for the RNA update without transiting to the RRC_CONNECTED state. Furthermore, considering the UL data transmission in RRC_INACTIVE state could utilize the RACH procedure, the RACH procedure also can be used for RNA update. For instance, the RNA update request information can be contained in the RA Msg1 and then gNB transmits the updated RNA to UE via RA Msg2. The RA Msg3 can also be used for sending the RNA update request information, then gNB responses the updated RNA to the UE via the RA Msg4. 
[bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK33]Proposal 3: The UE in RRC_INACTIVE state should perform RNA update without transiting to RRC_CONNECTED state and RACH procedure can be considered for RNA update.
2.3. RNA update failure handling
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]According to the above discussion, for the UE in the RRC_INACTIVE state, we think that the RNA update should be performed without transiting to the RRC CONNECTED state. Moreover, we need to consider how to deal with the case that the RNA update in RRC_INACTIVE state fails. For instance, the UE in RRC_INACTIVE state performs RNA update but the serving gNB cannot acquire the UE context, which may lead to the RNA update failure. There may be a straightforward way for handling the RNA update failure that the UE can transit to RRC_CONNECTED state to perform RNA update. Therefore, if RNA update fails when UE is in RRC_INACTIVE sate, the UE should request to transit to RRC_CONNECTED state, and then gNB reconfigures RNA to UE. 
[bookmark: _Ref470540394][bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK45][bookmark: OLE_LINK46]Proposal 4: The UE in RRC_INACTIVE state should request to transit to RRC_CONNECTED state when the RNA update is failure. 
3. Conclusion
In this contribution, we mainly discussed the RNA update issues when UE is in the RRC CONNECTED and RRC INACTIVE state respectively. Base on the discussion, we have the following proposals:
Proposal 1: The RNA should be configured to UE via ‘inactivation’ procedure when UE is transiting to RRC INACTIVE state from RRC CONNECTED state. 
Proposal 2: We suggest that RAN2 study the RNA update scenarios when UE is in RRC_INACTIVE state.
Proposal 3: The UE in RRC_INACTIVE state should perform RNA update without transiting to RRC_CONNECTED state and RACH procedure can be considered for RNA update.
Proposal 4: The UE in RRC_INACTIVE state should request to transit to RRC_CONNECTED state when the RNA update is failure. 
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