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1. Introduction
For NR Inactive state, how to handle the DL signalling in the serving (anchor) gNB has not been clearly specified.

In this contribution, we will discuss the handling of non-UE associated DL signallings and UE associated 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, e.g. PDU Session Modification Request, gNB may trigger RAN paging. 
Observation 1: Non-UE associated DL signalling will not trigger RAN paging procedure, while the UE associated DL signalling may trigger RAN paging procedure.

However the AMF initiated NG connection release is an exceptional case. 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 1:  Upon receiving the NG connection release command from AMF, gNB could follow the command to release the resources related to the NG connection without triggering RAN paging. 

For the RAN paging which is triggered by the non-UE associated DL signalling:
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 2: If UE accesses from the anchor gNB, the anchor shall send corresponding response message to AMF to indicate the procedure has been successfully completed.

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 according to the DL signalling, it shall response AMF with corresponding failure message with proper cause value upon receiving of UE Context Retrieve Request message from Xn. 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 [2]. The cause value could be reused in the failure message of this scenario.
Proposal 3: If UE accesses from the gNB other than the anchor, the anchor shall send corresponding failure message to AMF with a specific cause value, e.g. “UE context transfer” , AMF may re-send 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 could also 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.
Proposal 4: If RAN paging fails, the anchor shall send corresponding failure message to AMF with a specific cause value e.g. “Radio Connection With UE Lost” and then initiate the NG connection release procedure.

But considering the time consumed for RAN paging, the anchor gNB may repeat the RAN paging and several times of RAN paging may consume several seconds of time. During the RAN paging procedure, AMF may re-send the DL signalling if the protect timer of the DL signalling is expired, that may cause some kind of waste for NG signalling.

Observation 2: The RAN paging procedure may consume several seconds of time if repeat of RAN paging is considered. Therefore, AMF may re-send the DL signalling to the anchor gNB during the RAN paging procedure.

Here are some potential solutions to handle this situation:
Option 1:  Do nothing, gNB only response AMF when paging success or failure.

· The details of this option has been discussed above, gNB only response success or failure after RAN paging procedure is finished. But AMF may re-send the DL signalling during the RAN paging procedure.
Option 2:  gNB responses failure with a specific cause value e.g. “RAN Paging is ongoing” immediately upon receiving the DL signalling.

· Upon receiving of the failure response with the specific cause value, AMF should not re-send the DL signalling for a period. This option is a kind of optimization compared to the option 1, to save unnecessary re-transmission of the DL NGAP signalling during the RAN paging procedure. 
· UE accesses from the anchor, gNB will not inform AMF any longer. AMF will re-send the DL signalling to the gNB a few seconds later, if NG connection is not released and no path switch is triggered for the UE. In this case, UE will not be reconfigured in time after accesses to the anchor.
· UE accesses from the new gNB different from the anchor, new gNB will fetch the UE context from the anchor and trigger the path switch procedure. Upon receiving of the Path Switch Request, AMF shall re-send the DL signalling towards the new gNB.

· RAN paging failure case, gNB will not send the failure response again to the AMF. The gNB could trigger NG connection release procedure directly.

Option 3: gNB responses failure with a new IE “time to wait” immediately upon receiving the DL signalling.
· Upon receiving of the failure response with the new IE “time to wait”, AMF should not re-send the DL signalling during the time indicated by the IE. This is similar to the option 2, RAN provide a timer to CN as RAN knows the maximum time to be consumed for RAN paging.
Option 4: Extend the protect time for transmission of DL signalling.
· This option may require the CN to know the inactive state of UE, and extend relevant timer for inactive UE.  This option will impact the NG interface and the behaviors of the CN.
Base on the analysis above, we can see the option 1 is the basic solution to handle the UE-associated DL signalling for inactive UE. Option 2 to 4 could be treated as further discussed.
Proposal 5: RAN3 is requested to discuss the 4 potential solutions to handle the UE-associated DL signallings for inactive UE, and agree to use the option 1 as the baseline solution.
3. Conclusion
In this contribution, we further discussed the handling of non-UE associated DL signallings and handling of the UE associated signallings for an inactive UE and provided the following observations and proposals:
Observation 1: Non-UE associated DL signalling will not trigger RAN paging procedure, while the UE associated DL signalling may trigger RAN paging procedure.

Proposal 1:  Upon receiving the NG connection release command from AMF, gNB could follow the command to release the resources related to the NG connection without triggering RAN paging. 

Proposal 2: If UE accesses from the anchor gNB, the anchor shall send corresponding response message to AMF to indicate the procedure has been successfully completed.

Proposal 3: If UE accesses from the gNB other than the anchor, the anchor shall send corresponding failure message to AMF with a specific cause value, e.g. “UE context transfer” , AMF may re-send the DL signalling to the new gNB after the path switch procedure triggered by the new gNB is completed.

Proposal 4: If RAN paging fails, the anchor shall send corresponding failure message to AMF with a specific cause value e.g. “Radio Connection With UE Lost” and then initiate the NG connection release procedure.

Observation 2: The RAN paging procedure may consume several seconds of time if repeat of RAN paging is considered. Therefore, AMF may re-send the DL signalling to the anchor gNB during the RAN paging procedure.

Proposal 5: RAN3 is requested to discuss the 4 potential solutions to handle the UE-associated DL signallings for inactive UE, and agree to use the option 1 as the baseline solution.
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