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1. Introduction
Cell selection and reselection, along with UE measurements, for NR were discussed in RAN2-NR-AH1801 and many agreements were made [1]. In this contribution, we discuss some of the remaining issues with associated proposals.
2. Discussion
For cell quality with multiple beams, it was agreed that the derivation used in Connected mode for RLM and RRM are also applicable to Idle/Inactive mode. Several optimizations aimed at improving the cell quality fairness were also discussed. These considered cases where the number of good beams and threshold may not always be most fair metric. However, it doesn’t seem to possible to find a formula which can provide better quality comparison in all cases. Such discussions also took place for Connected mode measurements. Discussing the benefits of other formulas and evaluating their performance can take substantial time. Therefore, in the interest of finishing essential SA features in the remaining meeting times, any changes to the current derivation should be deprioritized 
Proposal 1: Any optimizations to the Idle/Inactive cell quality derivations should be deprioritized for Rel-15.

It was agreed that the number of good beams to consider (N) and the threshold for determining a beam to be good (T) will be broadcasted. However, it was not decided where to broadcast this information.

Since it was also agreed that cell selection is up to UE implementation, the UE does not need to know N and T during initial access. It only needs this information for cell reselection. There are two options which are not mutually exclusive: RMSI or other SI. The second option is similar to LTE SIB4 or SIB5 where neighbour cell information for intra-frequency and inter-frequency respectively are broadcasted. The main advantage of this is that while finding a better cell to reselect, the UE does not need to read SI from all other cells to obtain this information. Since reading SI from each cell is very costly in terms of UE power, this should be the baseline. 
Proposal 2: An NR cell will broadcast N and threshold for beams in neighbor cell information for cell reselection (both intra and inter-frequency) in other SI.

It is possible that a cell may not be provided with N and T. In this case, just as in cell selection, the cell quality derivation should be left to UE implementation.
Proposal 3: If the number of beams and threshold is not available for a cell, the cell quality derivation is left to UE implementation.

Cell barring was also agreed for NR, using LTE mechanism as a baseline. In LTE, when the cell is barred, the UE does not consider this cell for reselection up to 300 seconds. The value for NR was not agreed.
There were suggestions to make X configurable. For it to be dynamically configured, the only reasonable option is to to convey X to the UE via minimum SI. However, it was also agreed that the UE will consider the cell as barred when it can’t obtain minimum SI. Therefore, it will not be possible to have it configurable in all cases. Since the value of 300 seconds has been used in LTE for a long time without any issues, it can also be adopted for NR. 
Proposal 4: If a NR cell is considered to be “barred”, the UE shall exclude this cell as a candidate for cell selection/reselection up to 300 seconds.
Another FFS is whether cell reselection parameters can be different for RRC_IDLE and RRC_INACTIVE. In particular, it was proposed that the UE should give higher priority to frequencies with cells in the RNA while in RRC_INACTIVE. However, this can be achieved to a large extent by configuring the UE with the appropriate dedicated priorities of frequencies while releasing to RRC_INACTIVE which can be different than the ones while releasing to RRC_IDLE.  It can be expected that most deployments will have cells of the same frequencies in an RNA and a mix of different frequencies is unlikely. Another important point is that the UE should not need to read system information of every cell while performing cell reselection evaluation as this is very costly for UE power consumption.
Observation 1: Dedicated priorities provided in RRC Release should be sufficient to prioritize frequencies of cells in RNA.
Proposal 5: The UE does not need to read system information from neighbor cells for determining cell quality and ranking.

Proposal 6: Prioritization of cells in RNA in RRC_INACTIVE should be achieved by dedicated priorities in RRC Release without any impact on 38.304.
In running TS 38.304, service types in RRC_INACTIVE are not captured. For RRC_IDLE, the following services are supported (same as E-UTRAN):
-
Limited service (emergency calls, ETWS and CMAS on an acceptable cell);
-
Normal service (for public use on a suitable cell);
-
Operator service (for operators only on a reserved cell).
It is clear that the normal service should also be supported in RRC_INACTIVE. Operator service refers to the case where the cell is reserved for operator use (when cellReservedForOperatorUse is set to "reserved”) in which case only Access Identities 11-15 are able to select such cell. There is no reason why this shouldn’t be allowed in RRC_INACTIVE. The limited service happens when the UE can’t find a suitable cell and UE camps on an acceptable cell. In E-UTRAN, this cell is not barred and satisfied cell selection criteria. Since it was agreed to support cell selection only in RRC_IDLE mode, it is reasonable to limit camping on acceptable cell to RRC_IDLE.

Proposal 7: If the UE can’t reselect to a suitable cell in RRC_INACTIVE, it moves to RRC_IDLE where it can camp on an acceptable cell.

Proposal 8: Normal Service and Operator service are supported in RRC_INACTIVE.
In E-UTRAN, scaling of cell reselection parameters based on UE mobility state is supported. However, this feature has not been deployed even though it has been specified in Release-8. It was observed in RAN2-NR-AH1801 that the lack of deployment is due to the complexity of the E-UTRAN solution and its limited benefit. Therefore, adoption of E-UTRAN mechanism was not agreed for NR. Introduction of alternative proposals for similar goal was not excluded. Since this is an optimization and evaluating new algorithms may take substantial meeting time, it is better to deprioritize this feature in Rel-15.
Proposal 9: Scaling rules depending on UE mobility state for NR is deprioritized for Rel-15.
3. Conclusion
In this contribution, we discussed some of the open issues for cell reselection in RRC_IDLE and RRC_INACTIVE mode and propose the following:
Proposal 1: Any optimizations to the Idle/Inactive cell quality derivations should be deprioritized for Rel-15.

Proposal 2: An NR cell will broadcast N and threshold for beams in neighbor cell information for cell reselection (both intra and inter-frequency) in other SI.

Proposal 3: If the number of beams and threshold is not available for a cell, the cell quality derivation is left to UE implementation.

Proposal 4: If a NR cell is considered to be “barred”, the UE shall exclude this cell as a candidate for cell selection/reselection up to 300 seconds.
Observation 1: Dedicated priorities provided in RRC Release should be sufficient to prioritize frequencies of cells in RNA.

Proposal 5: The UE does not need to read system information from neighbor cells for determining cell quality and ranking.

Proposal 6: Prioritization of cells in RNA in RRC_INACTIVE should be achieved by dedicated priorities in RRC Release without any impact on 38.304.

Proposal 7: If the UE can’t reselect to a suitable cell in RRC_INACTIVE, it moves to RRC_IDLE where it can camp on an acceptable cell.

Proposal 8: Normal Service and Operator service are supported in RRC_INACTIVE.
Proposal 9: Scaling rules depending on UE mobility state for NR is deprioritized for Rel-15.
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