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1   Introduction
RAN paging in INACTIVE state has been agreed in previous meeting. 
In this contribution, we will address the NG-RAN node handling in case of RAN paging failure.

2   Discussion
If the inactive UE is configured with a list of cells or a list of RAN area IDs as RAN notification area, Xn could be assumed always available between the last serving gNB and other gNBs in the RNA.  RAN paging will be triggered if the last serving gNB receives DL data or DL signalling.
However, RAN paging may be failed in the last serving gNB. For example, an internal RAN paging timer is expired after several paging retry and there is neither paging response from its served cells, nor retrieval UE context message from neighbour gNBs in the RNA. 

In case of RAN paging failure, the last serving gNB needs to release the NG connection and notify the AMF about the RAN paging failure. So that the AMF can move the UE to CM-IDLE state and initiate the CN based paging. 
The NGAP UE CONTEXT RELEASE REQEUST message could be used with a proper cause value, e.g., RAN paging failure.
Proposal 1: In case of RAN paging failure, the last serving gNB should release the NG connection and notify the AMF about the RAN paging failure by UE CONTEXT RELEASE REQEUST message with a proper cause value, e.g., RAN paging failure.  
If RAN paging is triggered by DL NAS PDU and RAN paging failure occurs, the DL NAS PDU should be transferred back to the AMF before UE context release. The NAS Non Delivery Indication procedure could be used to indicate the failed NAS PDU transmission due to RAN paging failure.
Proposal 2: If RAN paging is triggered by DL NAS PDU and RAN paging failure occurs, the NAS Non Delivery Indication procedure is used to inform the AMF about the DL NAS PDU transmission failure before UE context release.
If RAN paging is triggered by DL data, the NG-RAN node could behave as:
· Option 1: Discard the buffered data, and release the NG connection by UE Context Release Request procedure.

· Option 2: Forward the DL data to UPF for retransmission and release the NG connection by UE Context Release Request procedure.
Option 1 is the simplest solution for NG-RAN node but will rely on the retransmission of TCP layer which may have some negative impact on user throughput. Option 2 needs to introduce new mechanism to establish the forwarding GTP tunnel between NG-RAN node and UPF.
From RAN3 point of view, we think there is no need to forward the DL data back to UPF for inactive UEs in case of RAN paging failure, as the UPF will probably also need to discard the data, the benefit of sending back the data to UPF is unjustified. However, a LS to SA2 may be needed to consult whether the impact on service aspect is acceptable or not.
Proposal 3: If RAN paging is triggered by DL data and RAN paging failure occurs, the NG-RAN node will discard the DL data buffered at NG-RAN node and release the UE NG connection.
3   Conclusion
In this contribution, we discuss the NG-RAN handling in case of RAN paging failure, and have following proposals:

Proposal 1: In case of RAN paging failure, the last serving gNB should release the NG connection and notify the AMF about the RAN paging failure by UE CONTEXT RELEASE REQEUST procedure with a proper cause value, e.g., RAN paging failure.
Proposal 2: If RAN paging is triggered by DL NAS PDU and RAN paging failure occurs, the NAS Non Delivery Indication procedure is used to inform the AMF about the DL NAS PDU transmission failure before UE context release.

Proposal 3: If RAN paging is triggered by DL data and RAN paging failure occurs, the NG-RAN node will discard the DL data buffered at NG-RAN node and release the UE NG connection.
The corresponding stage 2 TP is provide in section 5.
4   Text Proposals to 38.300
<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
9.2.2
Mobility in RRC_INACTIVE

9.2.2.1
Overview

RRC_INACTIVE is a state where a UE remains in CM-CONNECTED and can move within an area configured by NG-RAN (the RNA) without notifying NG-RAN. In RRC_INACTIVE, the last serving NG-RAN node keeps the UE context and the UE-associated NG connection with the serving AMF and UPF. The UE notifies the network if it moves out of the configured RNA.

If the last serving gNB receives DL data from the UPF or DL signalling from the AMF while the UE is in RRC_INACTIVE, it pages in the cells corresponding to the RNA and may send Xn-AP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s). In case of RAN paging failure, the last serving gNB shall release the NG connection of the UE by means of the NGAP UE Context Release Request procedure. If RAN paging is triggered by receiving DL signalling from the AMF, the last serving gNB shall send NG-AP NAS Non Delivery Indication to the AMF before trigger the UE Context Release Request procedure.
FFS whether upon RAN paging failure, the last serving gNB shall release the NG connection of the UE. 
If the UE accesses a gNB other than the last serving gNB, the receiving gNB triggers the Xn-AP Retrieve UE Context procedure to get the UE context from the last serving gNB and may also trigger a Data Forwarding procedure including tunnel information for potential recovery of data from the last serving gNB. Upon successful context retrieval, the receiving gNB becomes the serving gNB and it further triggers the NG-AP Path Switch Request procedure. After the path switch procedure, the serving gNB triggers release of the UE context at the last serving gNB by means of the Xn-AP UE Context Release procedure.
<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>
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