
3GPP TSG-RAN WG3#97bis
R3-173608
Prague, Czech Republic, 9-13 October 2017
Source:
CATT
Title:
Handling of DL signallings
Agenda Item:
10.6.2
Document for:
Discussion and Decision
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 this contribution, we will discuss the handling of DL signallings for an inactive UE, and provide relevant observations and proposals.

2. Discussion
2.1 Handling of NAS PDU(s)

As has been agreed before, arrival of NAS PDU in RAN may trigger RAN Paging for inactive mode UE.  The NAS PDU should be buffered in the anchor gNB, and the anchor gNB will initiate the RAN paging within the RNA. In case UE responses the paging in the anchor gNB, the NAS PDU should be sent to UE directly after UE is resumed to connected mode.

Observation 1: Upon receiving of NAS PDU(s) for an inactive mode UE, the gNB should buffer the NAS PDU(s) and initiate RAN paging.

How to handle the case when the UE responds paging from new gNB is not clear. In light connection, we have ever discussed this issue and there’re two potential solutions on the table, but unfortunately there’s no final conclusion on it. Currently, the situation is almost same as the light connection, here’re two options:

Option1:  forwarding NAS PDU(s) via Xn interface 

· NAS PDUs can be transferred to the new gNB by means of Context Transfer signalling, if Context Transfer is possible. I.e. a list of NAS PDUs is included into the respective Retrieve UE Context procedures.

· NAS PDUs are transferred to the new gNB by means of NAS Non Delivery Indication & DL NAS TRANSPORT in case the UE Context cannot be transferred via Xn, or new NAS PDU arrives after Context Transfer.

Option2:  NAS PDUs are transferred back to MME by NAS Non Delivery Indication procedure, and AMF re-transmit the NAS PDUs to new gNB.
Compared the two options above, we see the option 1 is more efficient to transfer the NAS PDU(s) directly in the Xn interface from the anchor gNB to the new target, the NAS PDU could be transferred to UE ASAP without to wait for the CN re-transmission, and also the NG signallings are saved.

Proposal 1: NAS PDU(s) could be sent via Xn to the new gNB in case of UE responses RAN paging in the new gNB other than the anchor.

2.2 Handling of non-NAS CP signallings

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 2: Non-UE associated DL signalling will not trigger RAN paging procedure, while the UE associated DL signalling may trigger RAN paging procedure.

However we could treat the AMF initiated NG connection release as 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 2:  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. 

In the following texts, we will discuss different results 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 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. 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 4: 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 5: 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 3: AMF may re-send the DL signalling to the anchor gNB during the RAN paging procedure.

It seems not easy to prevent the re-sending of the CP signallings during RAN paging as RRC_INACTIVE state is transparent to CN. However, we see the re-sending of CP signallings will not bring a big issue, no need to spend big effort on it, the simplest way is NG-RAN node to ignore the duplicated CP signallings during RAN paging.
Proposal 6: NG-RAN node could simply discard the duplicated CP signallings if any during the RAN paging. 
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] [4].
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:
Observation 1: Upon receiving of NAS PDU(s) for an inactive mode UE, the gNB should buffer the NAS PDU(s) and initiate RAN paging.

Observation 2: Non-UE associated DL signalling will not trigger RAN paging procedure, while the UE associated DL signalling may trigger RAN paging procedure.
Observation 3: AMF may re-send the DL signalling to the anchor gNB during the RAN paging procedure.
Proposal 1: NAS PDU(s) could be sent via Xn to the new gNB in case of UE responses RAN paging in the new gNB other than the anchor.

Proposal 2:  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 3: 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 4: 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 5: 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.

Proposal 6: NG-RAN node could simply discard the duplicated CP signallings if any during the RAN paging. 

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] [4].
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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 CN. 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).
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 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 and should include the buffered NAS PDU(s) if any in the Retrieval UE Context Response message. 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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