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1 Introduction

In RAN2#101bis meeting, it is agreed:

Agreements:

1
A UE in the RRC_INACTIVE state can be configured with the dedicated cell reselection priorities (similar to the RRC_IDLE state). 

2
There is the same value range of dedicated cell reselection priorities for both RRC_IDLE and RRC_INACTIVE state. 

=>
FFS: How to handle the dedicated configured priority when inactive UEs move to idle mode.

In this paper, we discuss the FFS issue and the cell reselection priority issue for the INACTIVE UE and provide the proposals correspondingly.
2 Discussion

In RAN2#101bis meeting, it is agreed that the RRC_INACTIVE UE will be configured with the dedicated cell reselection priorities (similar to the RRC_IDLE state). So it is obvious that the dedicated cell reselection priorities will be prior to the cell reselection priorities in system information.
If the RRC_INACTIVE UE goes to idle, there are 2 options to handle the dedicated cell reselection priorities received in the RRC_INACTIVE state.

Option 1: release the dedicated cell reselection priorities when the RRC_INACTIVE UE goes to idle, and the UE will use the cell reselection priorities provided in system information in idle mode.

Option 2: keep the dedicated cell reselection priorities when the RRC_INACTIVE UE goes to idle, and the UE will continue to use the dedicated cell reselection priorities received in the RRC_INACTIVE state.

For our understanding, there is no need to release the dedicated cell reselection priorities when the RRC_INACTIVE UE goes to idle. When the network configures the dedicated cell reselection priorities, it will not care about the dedicated cell reselection priorities is used for the idle mode UE or RRC_INACTIVE UE. The network concerns the load balance among the different frequency layers.

Proposal 1: for both idle and inactive UE, the UE will use the dedicated cell reselection priorities if received; otherwise the UE will use the cell reselection priorities provided in system information.

Proposal 2: for both idle and inactive UE, when the UE goes to connected state, the dedicated cell reselection priorities if configured will be released.

Proposal 3: for inactive UE, the dedicated cell reselection priorities if configured will be kept when the inactive UE goes to idle and it will be used in idle state.
In RAN2#101bis# email discussion, the CellReselectionPriority is defined can captured in 38.331. The priority value range is from 0 to 7 as LTE R8.
	–
CellReselectionPriority

The IE CellReselectionPriority concerns the absolute priority of the concerned carrier frequency, as used by the cell reselection procedure. Corresponds with parameter "priority" in TS 38.304 [4]. Value 0 means: lowest priority. The UE behaviour for the case the field is absent, if applicable, is specified in TS 38.304 [4].

CellReselectionPriority information element

-- ASN1START

-- TAG-CELL-RESELECTION-PRIORITY-START

CellReselectionPriority ::=



INTEGER (0..7)

-- TAG-CELL-RESELECTION-PRIORITY-STOP

-- ASN1STOP



RAN2#91 agreed to extend the idle mode reselection priority values by introducing a new sub-priority value beyond existing eight reselection priority values in R13 LTE due to the requirement of the operator with the more frequency layers deployment. So in NR, we think the 8 priority level is not enough. We propose to support more than 8 priority levels in NR, e.g 16.
Proposal 4: Support more than 8 priority levels in NR, e.g 16
For INACTIVE UE, the network knows the UE location with an area called RAN notification area 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 notification area. For the UE power consumption and signaling load concern, the UE should decrease times of the RRC resume procedure especially the RRC resume procedure is only for RAN notification area update purpose. So it is better to make the inactive UE camp on the cell within the RNA as much as possible. 
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Now RAN2 agreed that the inactive UE can be configured with the dedicated cell reselection priorities and the network can configure the frequency in the RNA as highest priority to make the inactive UE camp on the cell within the RNA. But it will increase the effort on the network configuration and network operation.

In LTE, the cell reselection is based on the cell quality and frequency priority configured by the network and for MBMS, the UE will consider the concern frequency as the highest priority for service continuity, irrespective of any priority configured by the network. The INACTIVE UE can also camp on the cell within the RAN notification area as much as possible to reduce the UE power consumption and signaling load, so the UE can consider the frequency the UE camped now as the highest priority compared the frequency of the cell out of the RNA. If the RAN notification area includes more than one cell, the UE can reselect to other cell within the RAN notification area without RRC resume procedure. 
In co-channel deployment, the frequency is the same and the cell reselection will be based on the cell quality and ranking. The UE can not consider the cells within the RAN notification area have the higher cell priority  due to the UL interference issue.
For the UE power consumption and signaling load benefit, the UE can consider the frequency the UE camped now as the highest priority compared the frequency of the cell out of the RNA. But for the load balance among the frequency layers within the RNA, the frequency priority for cell reselection within the RAN notification area follows the legacy cell reselection rules, i.e. based on the signal quality and the frequency priority as configured by the network. This method is simple and easy to implement.
Proposal 5: The UE can consider the frequency the UE camped now as the highest priority compared the frequency of the cell out of the RNA. The frequency priority for cell reselection within the RAN notification area follows the legacy cell reselection rules, i.e. based on the signal quality and the frequency priority as configured by the network.
3 Conclusions:

In this contribution, we discuss cell reselection priority issue for INACTIVE UE in order to reduce the UE power consumption and signaling load, based on the discussion, the following proposals are provided:
Proposal 1: for both idle and inactive UE, the UE will use the dedicated cell reselection priorities if received; otherwise the UE will use the cell reselection priorities provided in system information.

Proposal 2: for both idle and inactive UE, when the UE goes to connected state, the dedicated cell reselection priorities if configured will be released.

Proposal 3: for inactive UE, the dedicated cell reselection priorities if configured will be kept when the inactive UE goes to idle and it will be used in idle state.
Proposal 4: Support more than 8 priority levels in NR, e.g 16

Proposal 5: The UE can consider the frequency the UE camped now as the highest priority compared the frequency of the cell out of the RNA. The frequency priority for cell reselection within the RAN notification area follows the legacy cell reselection rules, i.e. based on the signal quality and the frequency priority as configured by the network.
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