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1. Introduction 

In RAN2 #101bis meeting, dedicated cell reselection priorities in RRC_IDLE and RRC_INACTIVE were discussed, and the following agreements are reached:
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.
Meanwhile, in the part of RRC procedures/messages discussion it is agreed to merge suspend and release message and there will be only one message (Release message) and one procedure description in RRC spec. Also, it is agreed that Use name cellReselectionPriorities for cell reselection priorities.
Another issue about cell reselection priorities is the inheritance of priorities and it is left to FFS whether or not to inherit priorities similarly as in EUTRA from UTRA/GERAN.
This contribution will discuss some further details of cell reselection priorities including dedicated priority configuration for inactive/idle UE and the inheritance of priorities from UTRA/GERAN.
2. Discussion
1.1. Dedicated priority configuration
In LTE, the IE idleModeMobilityControlInfo is optionally included in RRCConnectionRelease message, and it contains the cell reselection priorities information of absolute priority of the concerned carrier frequency/ set of frequencies. 
IdleModeMobilityControlInfo ::=

SEQUENCE {


freqPriorityListEUTRA



FreqPriorityListEUTRA


OPTIONAL,

-- Need ON

...,
FreqPriorityListEUTRA ::=


SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityEUTRA

FreqPriorityEUTRA ::=



SEQUENCE {


carrierFreq






ARFCN-ValueEUTRA,


cellReselectionPriority



CellReselectionPriority
CellReselectionPriority ::=



INTEGER (0..7)
In this way, dedicated cell reselection priorities can be configured to RRC_IDLE UE which will override the cell reselection priorities provided in system information.
In NR, A UE in the RRC_INACITVE state may also perform cell reselection procedure as in the RRC_IDLE state, and it is just agreed in RAN2 #101bis meeting that a UE in the RRC_INACTIVE state can be configured with the dedicated cell reselection priorities as well. According to some other agreements in this meeting we can also know that cellReselectionPriorities will be included in Release message when the network would like to move a UE to the RRC_INACTIVE or RRC_IDLE state and configure dedicated cell reselection priorities.
From the UE’s perspective, it can just simply apply the priorities provided by network when it moves to a particular state (INACTIVE or IDLE) in Release message. However problems arise when a UE is moved to INACTIVE state with dedicated reselection priority applied for INACTIVE but then moves to IDLE somehow and doesn’t know how to handle the reselection priority. To address this issue, we should go deeper in dedicated priority configuration and clarify how the NW and UE should act in this scenario.
There are some options as follow:
Option 1: NW only configures dedicated cell reselection priorities applied for INACTIVE when moves a UE to RRC_INACTIVE state.
For this option, it means that the network configures the dedicated priority for inactive UE without considering the case when a UE moves autonomously from RRC_INACTIVE to RRC_IDLE. But from UE’s perspective, we still need to clarify how the UE would act in this scenario.
Option 1-1: Based on option1, the UE would use the same dedicated priority in INACTIVE when moves to IDLE.
This option seems not really rational since the dedicated priorities for an INATIVE UE may be configured based on different reasons from that for IDLE UE (e.g. higher priority for frequency/cell in the same RNA to reduce frequent RNAU for the INACTIVE UE). So, directly inherit the dedicated priority after moving to idle can make problems.
Option 1-2: Based on option1, the UE would use the priority provided in system information when moves to IDLE.

For this option, if a UE moves to RRC_IDLE from INACTIVE somehow, the dedicated priority it applies in INACTIVE would be invalid and the UE would use the priority provided in system information. And when a UE is not configured with dedicated priority on transition to INACTIVE state from RRC_CONNECTED, it is also supposed to use the priority provided in system information. This option is straightforward if we would like the network to configure the dedicated priority for inactive UE without considering the case when a UE moves autonomously from RRC_INACTIVE to RRC_IDLE.
Option 2: NW configures dedicated cell reselection priorities applied for INACTIVE when moves a UE to RRC_INACTIVE state and another set of dedicated cell reselection priority applied for IDLE in case UE moves to IDLE from INACTIVE somehow.

Considering this option, there may need two separate IEs which may be like as follows:
FreqPriorityNR ::=



SEQUENCE {


carrierFreq






ARFCN-ValueEUTRA,


cellReselectionPriorityForIdle
CellReselectionPriority
    cellReselectionPriorityForInactive
CellReselectionPriority
CellReselectionPriority ::=



INTEGER (0..7)
The dedicated cell reselection priorities for IDLE can be different from that for INACTIVE (but in the same value range according to the agreement). For example:

cellReselectionPriority for INACTIVE: 

Carrier frequency f1-priority 0

Carrier frequency f2-priority 0

Carrier frequency f3-priority 1
Carrier frequency f4-priority 2
cellReselectionPriority for IDLE:

Carrier frequency f1-priority 0

Carrier frequency f2-priority 1

Carrier frequency f3-priority 1
Carrier frequency f4-priority 2
For this option, the network can configure two sets of dedicated cell reselection priorities, one for INACTIVE and one for IDLE. To be more specific, the IE cellReselectionPriorityForIdle would be used in the case when the network releases the UE to RRC_IDLE with dedicated priority and the case when the network releases the UE to RRC_INACTIVE with considering in case the UE autonomously moves to IDLE from INACTIVE.
This option can be more flexible and clear for the UE’s behaviour of how to handle the dedicated configured priority when inactive UEs move to idle mode. Besides, it is also possible to make the IE cellReselectionPriorityForIdle absent in the configuration so that the UE will apply the priority provided in system information if it autonomously moves to IDLE from INACTIVE, the same as option 1-2. Based on the discussions above, we have the following proposal:
Proposal 1: RAN2 to discuss the following options to handle the dedicated configured priority when inactive UEs move to idle mode:
· Option 1: NW only configures dedicated cell reselection priorities applied for INACTIVE when moves a UE to RRC_INACTIVE state.
· Option 1-1: Based on option1, the UE would use the same dedicated priority in INACTIVE when moves to IDLE.

· Option 1-2: Based on option1, the UE would use the priority provided in system information when moves to IDLE.

· Option 2: NW configures dedicated cell reselection priorities applied for INACTIVE when moves a UE to RRC_INACTIVE state and another set of dedicated cell reselection priority applied for IDLE in case UE moves to IDLE from INACTIVE somehow.

1.2. Inheritance of priorities

For the inheritance of priorities, the simplest way is to take LTE as the baseline. However, it should be noticed that in NR, only inter-RAT mobility between NR and E-UTRA is supported for now, which includes intra 5GC handover and from 5GC to EPC handover. So, there is no need to inherit priorities from UTRA/GERAN because inter-RAT cell reselection between NR and UTRA/GERAN is not allowed for now.
Proposal 2: In NR, do not inherit priorities similarly as in EUTRA from UTRA/GERAN.
3. Conclusion

In this contribution, the issues regarding cell reselection priorities including dedicated priority configuration for inactive/idle UE and the inheritance of priorities from UTRA/GERAN are discussed. Based on the analysis, the proposals are as follows:
Proposal 1: RAN2 to discuss the following options to handle the dedicated configured priority when inactive UEs move to idle mode:
· Option 1: NW only configures dedicated cell reselection priorities applied for INACTIVE when moves a UE to RRC_INACTIVE state.
· Option 1-1: Based on option1, the UE would use the same dedicated priority in INACTIVE when moves to IDLE.

· Option 1-2: Based on option1, the UE would use the priority provided in system information when moves to IDLE.

· Option 2: NW configures dedicated cell reselection priorities applied for INACTIVE when moves a UE to RRC_INACTIVE state and another set of dedicated cell reselection priority applied for IDLE in case UE moves to IDLE from INACTIVE somehow.

Proposal 2: In NR, do not inherit priorities similarly as in EUTRA from UTRA/GERAN.
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