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1. Introduction
In LTE Light Connection, we have already discussed the handling of RAN paging failure and the CN assisted paging. In NR, similar things were discussed for NR inactive in the past few meetings.

In RAN3#96 meeting, it’s discussed and agreed that:

· Upon RAN paging failure, the last serving NG-RAN node shall release the NG connection of the UE [1].
RAN2 reviewed our TP [1] and added FFS to the actions upon paging failure when capture the TP into TS 38.300 [2].

· FFS whether upon RAN paging failure, the last serving NG-RAN node shall release the NG connection of the UE.
In this contribution, we will further discuss the handling of RAN paging failure and provide relevant observations and proposals.
2. Discussion
For Light Connection, if RAN paging is triggered by DL NAS PDU, it has been discussed and agreed to send back the non-delivered NAS PDU(s) back to MME via NAS NON DELIVERY INDICATION message in case of RAN paging failure [3].  And then eNB could initiate UE CONTEXT RELEASE procedure to release the S1 Connection. MME may trigger S1 paging after UE context is released, and MME could retransmit the NAS Data towards the eNB where UE is successfully paged.

For NR inactive state, same principle could be applied for NAS PDU handling in case of RAN paging failure. 

Proposal 1: NAS NON DELIVERY INDICATION shall be used to forward back the non-delivered NAS-PDU(s) if any to AMF in case of RAN paging failure.

For light connection, if RAN paging is triggered by DL data packet, it was discussed on whether need to forward back the buffered data to CN, and the WA is to discard the buffered data in the anchor eNB, not to forward back the data to CN [3].

To our understanding, no much gains to forward back the DL data in case of RAN paging is failed. Even if the buffered data is forwarded back to the UPF, the data could be sent to the UE after S1 paging successful, the end-to-end latency for the buffered data is big. The high latency of the data is not acceptable for the timing sensitive services. For the non timing sensitive services e.g. FTP download, the higher layer retransmission could guarantee the reliability of the downlink data transmission. Therefore, the simplest way is to discard the buffered data directly, the higher layer retransmission could guarantee the reliability of downlink data transmission.  
For NR inactive mode, we could also take this as the baseline, discarding the buffered data in the anchor gNB, not forward back the data to UPF in case of RAN paging failure.

Proposal 2: Not to forward back the buffered data to UPF, just discard it in case of RAN paging failure.
Release or keep the NG connection?

For the FFS on NG connection release upon RAN paging failure, we suggest to keep the agreement of RAN3 in RAN3#96 meeting. To our understanding, gNB initiated NG connection release is a very common behavior in case UE cannot be reached by the RAN paging. Then gNB and CN will release the corresponding UE context and return to idle mode, the CN initiated paging procedure may be applied in case of the arrival of new data or signalling, or retransmission of  data and signalling. This solution has no further impact to NG interface and the CN, therefore it could be used as the baseline solution anyway before any magic solution is defined.
Proposal 3: gNB initiated NG connection release could be used as the baseline solution upon RAN paging failure.
Considering the cause value to be used in UE CONTEXT RELEASE REQUEST and NAS NON DELIVERY INDICATION, it was discussed and agreed to use the legacy cause value “Radio Connection With UE Lost” for the eNB initiated UE context release procedure in Light Connection [4]. For NR, how to define the cause value for RAN paging failure? Reuse the cause value of LTE or define a specific cause value for RAN paging failure? As Inactive state does not need to be explicitly known by the AMF, it seems not necessary to define a specific cause value, e.g. “RAN Paging Failure”, just use the cause value as for RLF.
Proposal 4: The cause value “Radio Connection With UE Lost” could be used for UE CONTEXT RELEASE REQUEST and NAS NON DELIVERY INDICATION in case of RAN paging failure.
Proposal 5: It’s requested to discuss and agree the relevant stage 2 TP for handling of RAN paging failure in section 5.

3. Conclusion
In this contribution, we further discussed the open issues on RAN paging failure and provided the following observations and proposals:
Proposal 1: NAS NON DELIVERY INDICATION shall be used to forward back the non-delivered NAS-PDU(s) if any to AMF in case of RAN paging failure.
Proposal 2: Not to forward back the buffered data to UPF, just discard it in case of RAN paging failure.
Proposal 3: gNB initiated NG connection release could be used as the baseline solution upon RAN paging failure.
Proposal 4: The cause value “Radio Connection With UE Lost” could be used for UE CONTEXT RELEASE REQUEST and NAS NON DELIVERY INDICATION in case of RAN paging failure.

Proposal 5: It’s requested to discuss and agree the relevant stage 2 TP for handling of RAN paging failure in section 5.

4. References
[1] R3-171932 TP for TS 38.300, Nokia
[2] TS 38.300 NR and NG-RAN Overall Description; Stage 2, v1.0.0
[3] R3-170466, RAN paging failure, CATT
[4] R3-170809 Cause value for RAN Paging failure and PTAU timer, Huawei

5. Text Proposal for TS 38.300 (based on V1.0.0)
<<<<<<<<<<<<<<<<<<<<<< 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). Upon RAN paging failure, the last serving NG-RAN node shall respond failure to AMF with an appropriate cause value for the buffered DL signalling (s) if necessary, shall trigger NAS Non Delivery Indication to the AMF if any DL NAS PDU is undelivered, shall discard the buffered DL data if any, and 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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