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1 Introduction
In previous RAN3 meeting, some discussions took place on RAN paging failure issues, and it was agreed that if the RAN paging procedure is not successful in establishing contact with the UE, the network shall follow the procedures as specified in [1]:
-
If NG RAN has only pending user plane data for transmission, the NG-RAN node may keep the N2 connection active or initiate the AN Release procedure (see TS 23.502 [3], clause 4.2.6) based on local configuration in NG-RAN.

In this document, we provide more technical insight on the issues related to DL data handling if RAN paging failure happens for UE in RRC_INACTIVE state. 
2 Discussion
For UE in RRC_INACTIVE state, upon downlink data arrival, CN could directly send the DL data to the anchor gNB that NG connection is kept for that UE, and then the anchor gNB initiates RAN paging to reach UE.

According to the above agreements, if RAN-initiated paging to reach a UE is failure, anchor gNB will notify CN through UE Context Release Request message and release the UE context if it still stores. In the same way, after receiving the message, CN will also remove the already established UE context and the PDU sessions associated to it, and transit the UE state from ECM_CONNECTED to ECM_IDLE. Then CN should trigger normal paging procedure to let UE know that an abnormal case happens.
The procedures of RAN-initiated paging failure are shown in figure 1.
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Figure 1: RAN-initiated paging failure
After receiving paging from CN, UE in RRC_INACTIVE knows that an abnormal case happens, and its anchor gNB no longer stored its UE context and already released its CN connection. In this case, the characteristic of this UE is the same as in RRC_IDLE.
As shown in figure 1, the DL data for the UE that triggers anchor gNB to the page the UE has already transmitted from CN to anchor gNB. If RAN-initiated paging failure happens, and both anchor gNB and CN delete UE context and transit the UE to IDLE mode, how should the DL data already stored in anchor gNB be handled? 
In normal case, the DL data should be discarded at the same time with UE context release in anchor gNB and retransmission in application layer will be implemented. But this will cause extremely long transmission delay which is unacceptable for e.g. delay-sensitive data or high-reliable data. Therefore, it should be considered to prevent data loss in gNB when RAN-initiated paging failure happens. 
Proposal 1: Data loss prevention in gNB when RAN-initiated paging failure happens should be considered for RRC_INACTIVE UE.
One possible way is to let the anchor gNB keep the N2 connection active and also the DL data even after it requests CN to release the UE context. After receiving paging from CN, the UE performs RRC connection setup procedure, with or after which it retrieves its DL data from anchor gNB using its UE ID used in RRC_INACTIVE. However, this may not be achievable if RAN-initiated paging failure due to UE context loss in anchor gNB. Even in this case, upon the expiry of the periodic RAN Notification Area Update guard timer, the anchor gNB will initiate the AN Release and meanwhile the DL data will be lost.
Another possible way is to transmit the DL data back to CN from anchor gNB together with UE Context Release Request procedure, and keep the DL data in CN. After receiving paging from CN, the UE performs RRC connection setup procedure and then retrieve the DL data as normal DL data transmission procedure in RRC_IDLE. This method is applicable no matter what the cause of RAN-initiated paging failure is and whether the NG connection is kept. The overhead for sending back the DL data should be affordable because RAN-initiated paging failure occurs infrequently. Therefore, we propose that:
Proposal 2: DL Data stored in anchor gNB should be transmitted back to CN together with UE context release request procedure when RAN-initiated paging failure happens.
3 Proposal
The paper discussed UE state transition and DL data handling for RRC_INACTIVE UE when RAN-initiated paging failure happens, and came to the following proposals:

Proposal 1: Data loss prevention in gNB when RAN-initiated paging failure happens should be considered for RRC_INACTIVE UE.
Proposal 2: DL Data stored in anchor gNB should be transmitted back to CN together with UE context release request procedure when RAN-initiated paging failure happens.
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