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1 Introduction
This contribution analyzes cell reselection issues in NR-U, and proposes to agree that the use of a channel occupancy metric to determine cell quality for cell reselection is beneficial. A text proposal to TR 38.889 is also provided.
2 Discussion

In an unlicensed carrier, some critical transmissions from and to the gNB may occasionally be delayed when the channel is occupied by other transmitters. The probability of this obviously increases with the channel occupancy. For this reason, it was agreed in RAN2 NRAH-1801 that it is beneficial to support reporting of RSSI in connected mode. Based on this information, the network can more easily determine if a UE should be reconfigured to a frequency with lower load. Reporting of channel occupancy is also supported in LTE.
In idle or inactive mode, the UE needs to be able to receive transmissions such as system information and paging in a timely manner. It also needs to perform random access procedure efficiently. For these reasons, it is highly desirable that the UE does not camp on a cell for which the channel occupancy is excessive. To ensure this and to enable better load balance between UEs, the cell reselection evaluation needs to incorporate an estimate of the channel load of the cell (e.g. in cell quality metric). Such estimate should preferably be based on a measurement that does not depend on the transmission of a reference signal, which is subject to LBT.
The possible use of a channel occupancy metric for cell reselection was briefly discussed at RAN2#103bis. A concern was raised about potential latencies caused by the estimation of the channel occupancy. However, it is noted that estimation of the channel occupancy can be performed on an on-going basis (along with other measurements) such that there is no reason to expect additional latencies. The impact on power consumption can also be minimized by applying conditions for the use of the metric. The exact solution can be discussed during the WI phase.
Therefore, we propose to agree on the following:
Proposal 1: Include in TR 38.889 that for cell selection and reselection in NR-U, the use of a channel occupancy metric is considered beneficial provided means to acquire the metric does not contribute to a significant increase of UE power consumption.
A corresponding text proposal is provided below.

3 TP to TR 38.889

[Start modified section]

7.2.2.1
Inactive and Idle procedures (38.304 related)
For Inactive and Idle mode procedures, Rel-15 NR design is considered as the baseline. As such, NR licensed measurement framework (cell and beam quality derivation for RSRP, RSRQ, and SINR, filtering and combining multiple beams) is also used as the baseline.
The UE measurements in Idle/Inactive mode will assume recurring transmissions of SSB/PBCH and RMSI but possibly with reduced opportunities due to LBT. The impact of LBT on Idle/Inactive measurement is not captured in RAN2 specifications.

In unlicensed bands, multiple PLMNs can use the same carriers without any coordination. Therefore, the best cell found by a UE on a frequency may not belong the registered PLMN. In this case, the UE should be enabled to camp on a non-best cell on a carrier if the best cell does not belong to the registered PLMN (or E-PLMN), where the non-best cell would still be the best cell of the registered PLMN.

For paging, it may be beneficial to introduce more opportunities per DRX cycle for the UE to receive the page. The additional locations can be provided for example in time domain or frequency domain.
For cell selection and reselection, the use of a channel occupancy metric is considered beneficial provided means to acquire the metric does not contribute to a significant increase in UE power consumption.
[End modified section]
Proposal 2: Agree to the above TP to section 7.2.2.1 of TR 38.889.

4 Conclusion 

This contribution analyses cell reselection in NR-U and proposes the following:

Proposal 1: Include in TR 38.889 that for cell selection and reselection in NR-U, the use of a channel occupancy metric is considered beneficial provided means to acquire the metric does not contribute to a significant increase in UE power consumption.
Proposal 2: Agree to the above TP to section 7.2.2.1 of TR 38.889.
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