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Abstract of the contribution: This contribution involves the RAN Paging Failure Handling for Inactive State. 
1. Discussion
Along with the introduction of Inactive state in RAN, RAN paging was introduced. When receiving downlink data to be transmitted to the UE in Inactive state, RAN should initiate RAN paging in the pre-configured RAN paging area for notifying the UE to resume the RRC connection and receive the downlink data. UE and RAN may have unaligned knowledge about the UE state and the moving area, under which situation RAN paging may fail. In this case, CN paging should be triggered. The whole procedure generally illustrated as the following figure.


From UE point of view, UE in Inactive state should monitor both of RAN paging and CN paging, identify the paging type via the paging record (i.e. UE id) in paging message. Once UE identifies to receive the CN paging, UE will transit to CM-IDLE state to establish RRC connection for responding CN paging. This UE behaviour was agreed by RAN2.
[bookmark: OLE_LINK12]Therefore, from RAN point of view, once detecting RAN paging failure, RAN should notify CN the situation and CN can initiate CN paging. Simultaneously, RAN could request to release NG connection for the UE because UE will enter CM-IDLE state when receiving CN paging. How to justify RAN paging failure should be left UE RAN implementation.
Proposal 1: RAN should notify CN in case of RAN paging failure and request to release NG connection.
[bookmark: OLE_LINK13]Proposal 2: How to justify RAN paging failure should be left to RAN implementation.
As above-mentioned, RAN will buffer the downlink data sent from UPF and wait for UE resuming the connection. However, once RAN paging fails, the NG connection will be released as proposal 1, and the downlink data buffered in RAN should not be discarded. One possible solution is that the RAN forward the buffered data back to the UPF from which the downlink data came from.
Proposal 3: RAN should forward the buffered downlink data back to the UPF from which the data was sent.
2	Proposal
It is proposed to agree on the proposed changes to TS 23.501.

[bookmark: _Toc476030860][bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: _GoBack]*************** Start of changes *********************
[bookmark: _Toc488396894]5.3.3.2.5	CM-CONNECTED with RRC Inactive state
When the UE is CM-CONNECTED with RRC Inactive state, the UE may resume the RRC connection due to:
-	Uplink data pending;
-	Mobile initiated signalling procedure (e.g. periodic registration update);
-	As a response to RAN paging;
-	Notifying the network that it has left the RAN Paging area;
-	Upon periodic RAN update timer expiration.
If the UE resumes the connection in a different NG-RAN node within the same PLMN, the UE AS context is retrieved from the old NG RAN node and a procedure is triggered towards the CN (see TS 23.502 [3]).
RAN notifies AMF once detecting RAN paging failure, and request AMF to release the N2 connection. RAN forwards the stored downlinks data back to UPF from which the downlink data was sent. AMF initiates CN paging towards the UE. How to justify RAN paging failure is left to RAN implementation.
Editor's note: How to handle the case of persistent RAN paging failure, e.g. whether to release the N2 connection and notify the AMF so that the AMF shall enter CM-IDLE state is FFS.
Editor's note: Whether and how access control/barring applies for UE in CM-CONNECTED with RRC Inactive state is FFS.
If a UE is in CM-CONNECTED with RRC Inactive state performs cell selection to GERAN/UTRAN/EPS, it shall follow idle mode procedures.
Editor's note: The handling of mobility from NR to E-UTRAN connected in EPC, in RRC Inactive state in RAN is FFS.
*************** End of changes *********************
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