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1 Introduction

In RAN2#98 meeting, a new UE state was agreed and named as INACTIVE, and following agreements were reached in following RAN2 meetings [1]: 
7: The RRC state transition from INACTIVE to IDLE is supported 

FFS For what cases this transition is supported (e.g. reject from network, other failure cases, other cases, etc).
As a baseline, network initiated RRC state transition from INACTIVE to IDLE follows INACTIVE to CONNECTED and then CONNECTED to IDLE.
In this contribution, we would like to further discuss more about the use cases for RRC state transition from INACTIVE to IDLE, and the benefits to support straight batch release for INACTIVE UE, e.g. in overload case, and based on the discussion, we propose to support the potential solution(s) to support the straight batch release.
2 Discussion

2.1 Motivation for Batch Release of INACTIVE UE
As agreed in the previous RAN2 meetings, the network knows the INACTIVE UE location within an area called RAN-based notification area which includes one or more cells and UE performs mobility in the area without notifying the network. If the UE moves out of the area, the UE will resume the RRC connection to update the RAN-based notification area. RAN-based notification area is UE specific and configured by the network with dedicated signaling. In the RAN-based notification area, the INACTIVE UE will perform cell reselection as IDLE state.

For INACTIVE UE, the CN/RAN connection is maintained and the UE AS context is stored in both RAN side and UE side. The RAN will trigger RAN paging when the DL data arrives in the gNB. The RRC connection will be resumed by the UE when the UL data arrives in the UE.
It is necessary to keep the UE RRC state in sync in both UE and NW side, e.g. in case UE thinks it is still INACTIVE state and reaches the RAN-based notification area boundary, it tries to make RAN-based notification area update and sends RRC Connection Resume Request with resume id to serving gNB. With this id, gNB tries to fetch the UE AS Context from anchoring gNB to resume the RRC connection. At that time, if UE has been released in NW side, there is no context in the anchoring node and RAN-based notification area update procedure fails, and current serving gNB would send RRC Connection Setup kind of message over SRB0 which would enable a fallback to establish a new RRC connection. But actually, there is no data transmission requirements from UE perspective, therefore, the extra signaling can be avoided from UE perspective and UE power could be saved if UE RRC state is kept in sync in UE and NW side. 
Observation 1: Keeping the UE RRC state synchronized in UE and NW side will reduce the unnecessary signalling load and power consumption in certain scenarios.
Besides, in [2], it indicates “Some typical trends include explosive growth of data traffic, great increase of connected devices and continuous emergence of new services.” So the massive connected devices including RRC_CONNECTED UE and RRC_INACTIVE UE will bring high load to the CN and RAN. In LTE, there are a lot of schemes to control the load of the CN and RAN, e.g. ACB based on the AC value of the UE and possibility factor, RRC Connection Reject according to the cause value in the RRC Connection Request message triggered by the Overload Start message from MME over S1.

Considering the massive connectivity in NR, the load is a challenge for both the CN and RAN. For INACTIVE state UE, there is no service for the UE, but the connection between CN and RAN is maintained and the AS context is stored in the RAN side. In case the network load is above the threshold or there is network congestion, the INACTIVE UEs should be prior to be released at least partially in order to guarantee the service of the connected UEs. 

When the number of UEs to be released is not too large, current baseline solution, i.e. network initiated RRC state transition from INACTIVE to IDLE follows INACTIVE to CONNECTED and then CONNECTED to IDLE transition, can be used without any major issues. However, if NW wants to release a lot of UEs from INACTIVE to IDLE at the same time, it requires significant amount of signalling resources, as each UE needs to be paged and separately released to IDLE via dedicated RRC signalling.

Observation 2: In case of network load control, batch release may be needed for releasing the INACTIVE UE in a fast and efficient way.
Observation 3: Current baseline solution is not the optimum solution from signalling overhead perspective.
Based on the above observations, we propose: 

Proposal 1: The batch release for the INACTIVE UEs should be supported.
Proposal 2: The batch release should not force the INACTIVE UE to transit to RRC CONNECTED before transit to IDLE.
2.2 Detailed Solutions for Batch Release
When several UEs need to be released at the same time, it would be beneficial to minimize the signalling load and the simple paging based, i.e. paging with release indication without any response from UE, solution looks most feasible. And as the solution does not require any feedback from UE, there is no real need to send the individual paging for each UE by NW, but common paging message with release indication can be used to release all or list of UEs in certain cell, gNB or RAN-based notification area. To allow more flexibility e.g. for overload control, the INACTIVE UEs can be divided into different groups, in this case, it is allowed to release only certain amount of UEs to IDLE.  

Proposal 3: The paging mechanism should be enhanced with release indication for batch release of INACTIVE UEs in certain cell, gNB or RAN-based notification area.
The selection of the INACTIVE UEs to be released could consider different UE access class, UE type, UE preferred network slicing and so on. If the INACTIVE UE is batch released, as it was mentioned in previous section, the UE should not be transited to the CONNECTED state because it will bring the extra signaling and load to the network.
Proposal 4: The batch release for the INACTIVE UE could further consider the UE access class, UE type, UE preferred network slicing, etc.
As it is mentioned, there are 3 options to select the UEs for batch release.

Option 1: the INACTIVE UE is released based on the AC value of the UE.
As LTE, the AC bitmap introduced may be introduced. If the corresponding bit in the bitmap for the one AC is set to 1, it means the INACTIVE UE owns the AC value should release the AS context locally and go to idle state. 
Option 2: the INACTIVE UE is released based on the UE type.
For this option, the bitmap is defined based on the UE type, e.g. MTC UE, in this case, those UEs with the same type indicated by the network should be released together. 

Option 3: the inactive UE is released based on the preferred network slicing.
For this option, the bitmap is defined based on the UE preferred network slicing. If the UE preferred network slicing is indicated by the information from the network, those UEs should be released from INACTIVE to IDLE. 

Proposal 5: RAN2 is kindly asked to discuss which of the presented options could be used if proposal 4 is agreed.
3 Conclusions:

In this contribution, we discuss the batch release because of overload control from network perspective, and following observations are obtained:
Observation 1: Keeping the UE RRC state synchronized in UE and NW side will reduce the unnecessary signalling load and power consumption in certain scenarios.

Observation 2: In case of network load control, batch release may be needed for releasing the INACTIVE UE in a fast and efficient way.
Observation 3: Current baseline solution is not the optimum solution from signalling overhead perspective.

Based on those observations, following proposals are provided:

Proposal 1: The batch release for the INACTIVE UE should be supported.

Proposal 2: The batch release should not force the INACTIVE UE to transit to RRC CONNECTED before transit to IDLE.
Proposal 3: The paging mechanism should be enhanced with release indication for batch release of INACTIVE UEs in certain cell, gNB or RAN-based notification area.
Proposal 4: The batch release for the INACTIVE UE could further consider the UE access class, UE type, UE preferred network slicing, etc.
Proposal 5: RAN2 is kindly asked to discuss which of the presented options could be used if proposal 4 is agreed.
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