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1. Introduction
For NR Inactive state, it has been agreed that DL signalling from the AMF while the UE is in RRC_INACTIVE may trigger the RAN paging, however the details on handling of DL signallings have not been clearly specified.

In RAN3#97bis the how to handle the DL signallings for inactive UEs were discussed, however no conclusion has been made yet. 
How to handle DL Cl1:
fail the procedure with a specific cause value if UE responds to paging in a new gNB?
If UE responds to paging in the anchor gNB, gNB may send successful response to AMF?
Paging failure: anchor should send failure reply to AMF with a specific cause value?
If Cl1 is “release” message → gNB triggers context release?
To be continued…
In this contribution, we will further discuss the handling of DL signallings for an inactive UE, and provide relevant observations and proposals.
2. Discussion
For the non-UE associated DL signallings, gNB could handle it as normal, not necessary to trigger RAN paging. For the UE associated DL signalling(s), e.g. PDU Session Modification Request, gNB should trigger RAN paging to reach the UE to complete the modification procedure. 
Proposal 1: Non-UE associated DL signalling should not trigger RAN paging, while the UE associated DL signalling may trigger RAN paging procedure.

However, AMF initiated NG connection release procedure could be treated as an exceptional case. Upon receiving the NG Connection Release Command gNB could release the UE context and response complete to AMF without triggering the RAN Paging procedure. Then AMF and gNB enter idle mode for the UE, while UE still stay at inactive state. The mismatch of the UE state between UE and the network will not bring any problem, UE resumption could be fall back to RRC connection setup in case of unsuccessful context fetch; and the UE is able to monitor the AMF initiated paging in the inactive state.
Proposal 2:  Upon receiving the NG connection release command from AMF, gNB could release the resources related to the NG connection without triggering RAN paging. 
Then we discuss the handling of the DL class 1 signalling(s) base on the result of RAN paging:
In case UE accesses from the anchor gNB, anchor gNB shall do relevant reconfiguration to the UE after the UE moves into RRC connected mode, and the gNB should send AMF with the corresponding response message to indicate the procedure has been successfully completed after the reconfiguration of the air interface is successfully completed.
Proposal 3: If the paged UE accesses from the anchor gNB, after reconfiguration complete in the radio interface, the anchor shall send corresponding response message to AMF to indicate the DL signalling has been successfully handled.

In case UE accesses from the gNB other than the anchor gNB, the new gNB will retrieve the UE context from the anchor, and trigger the path switch procedure. In this case, the anchor gNB cannot finish the reconfiguration for the UE according to the DL signalling, it shall response AMF with corresponding failure message with appropriate cause value upon receiving of UE Context Retrieve Request message. AMF may decide to re-send the DL signalling towards the new gNB after path switch. In Light Connection, a new cause value “UE context transfer” has been agreed [1]. The cause value could be reused in the failure message of this scenario.
Proposal 4: If the paged UE accesses from the new gNB, the anchor shall send corresponding failure message to AMF with a specific cause value, e.g. “UE context transfer”, AMF may resend the DL signalling to the new gNB after the path switch procedure triggered by the new gNB is completed.
In case RAN paging fails, anchor gNB may response AMF with corresponding failure message. Due to the cause value, we assume the legacy cause value “Radio Connection With UE Lost” could be reused to indicate the RAN paging failure. And following the failure response, gNB could initiate NG connection release.
RAN3 has agreed the handling of RAN paging failure should refer to SA2’s spec [2]:
	If the RAN paging procedure, as defined in TS 38.300 [27], is not successful in establishing contact with the UE the procedure shall be handled by the network as follows:

-
If NG-RAN has at least one pending NAS PDU for transmission, the RAN node shall initiate the AN  Release procedure (see clause 4.2.6, TS 23.502 [3]) to move the UE CM state in the AMF to CM-IDLE state and indicate to the AMF the NAS non-delivery.

-
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 clause 4.2.6, TS 23.502 [3]) based on local configuration in NG-RAN.

NOTE:
The user plane data which triggers the RAN paging can be lost, e.g. in case of RAN paging failure.


However, only the handling of DL data or NAS PDU triggered RAN paging failure is mentioned in [2], we see the handling of DL class 1 signalling should be similar to handling of NAS PDU in case of RAN paging failure, except NAS Non-delivery indication. 
Proposal 5: If RAN paging is triggered by DL class 1 signalling and the RAN paging is failed, the RAN node shall initiate the UE context release procedure, and may response failure to the DL signalling before the NG connection release.
For the DL NAS PDU(s) triggered RAN paging, if UE access from the anchor, anchor shall send the NAS PDU(s) to the UE. Or else, NAS Non delivery Indication should be used to send back the NAS PDU(s) to AMF. The other things are same as handling of DL class 1 messages.

Proposal 6: If RAN paging is triggered by DL NAS PDU(s), in case UE accesses in the new gNB or RAN paging failure, the non-delivered NAS PDU(s) should be forwarded back to AMF.
Base on the discussion above, we’d like to propose:

Proposal 7: Discuss and agree the stage 2 TP as in the section 5 below.

Proposal 8: Discuss and agree the stage 3 TP in [3].
3. Conclusion
In this contribution, we further discussed the handling DL signallings for a UE in RRC_INACTIVE state and provided the following observations and proposals:
Proposal 1: Non-UE associated DL signalling should not trigger RAN paging, while the UE associated DL signalling may trigger RAN paging procedure.

Proposal 2:  Upon receiving the NG connection release command from AMF, gNB could release the resources related to the NG connection without triggering RAN paging. 
Proposal 3: If the paged UE accesses from the anchor gNB, after reconfiguration complete in the radio interface, the anchor shall send corresponding response message to AMF to indicate the DL signalling has been successfully handled.

Proposal 4: If the paged UE accesses from the new gNB, the anchor shall send corresponding failure message to AMF with a specific cause value, e.g. “UE context transfer”, AMF may resend the DL signalling to the new gNB after the path switch procedure triggered by the new gNB is completed.
Proposal 5: If RAN paging is triggered by DL class 1 signalling and the RAN paging is failed, the RAN node shall initiate the UE context release procedure, and may response failure to the DL signalling before the NG connection release.

Proposal 6: If RAN paging is triggered by DL NAS PDU(s), in case UE accesses in the new gNB or RAN paging failure, the non-delivered NAS PDU(s) should be forwarded back to AMF.

Proposal 7: Discuss and agree the stage 2 TP as in the section 5 below.
Proposal 8: Discuss and agree the stage 3 TP in [3].
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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 may page the UE 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 gNB behaves according to TS 23.501 [3].

The AMF provides to the NG-RAN node the RRC Inactive Assistant Information to assist the NG-RAN node's decision whether the UE can be sent to RRC_INACTIVE. The RRC Inactive Assistant Information includes the registration area configured for the UE, the UE specific DRX, Periodic Registration Update timer, an indication if the UE is configured with Mobile Initiated Connection Only (MICO) mode by the AMF, and UE Identity Index value. The UE registration area is taken into account by the NG-RAN node when configuring the RAN-based notification area. The UE specific DRX and UE Identity Index value are used by the NG-RAN node for RAN paging. The Periodic Registration Update timer is taken into account by the NG-RAN node to configure Periodic RAN Notification Area Update timer.
At transition to RRC_INACTIVE the NG-RAN node may configure the UE with a periodic RNA Update timer value. At periodic RNA Update timer expiry without notification from the UE, the gNB behaves as specified in TS 23.501 [3].

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 receiving of the Retrieval UE Context Request message, the last serving NG-RAN node shall respond failure to AMF with an appropriate cause value for the buffered DL signalling(s) if necessary. Upon successful context retrieval, the receiving gNB becomes the serving gNB and it further triggers the NGAP 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 XnAP UE Context Release procedure.

If the UE accesses a gNB other than the last serving gNB and the receiving gNB does not find a valid UE Context, gNB performs establishment of a new RRC connection instead of resumption of the previous RRC connection.
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PAGE  
3

