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Introduction
In this document, we discuss how to improve cell reselection for NR-U.
Discussion
For LTE LAA, UE in RRC_CONNECTED may be configured with one RMTC per a frequency to perform RSSI measurement, and to report average RSSI and channel occupancy (percentage of measurement samples that RSSI value is above a threshold) in a reporting interval.
For NR-U, it could be useful that UE in RRC_IDLE or RRC_INACTIVE performs RSSI measurement to perform access attempt at a cell with low channel occupancy. However, additional RSSI measurement in RRC_IDLE or RRC_INACTIVE may increase UE power consumption. Thus, it seems not desirable for idle UEs to perform measurement for evaluation of channel occupancy
Observation 1: It is not desirable for idle UEs to perform measurement for evaluation of channel occupancy 
Unlicensed spectrum would provide a number of unlicensed channels which UEs can potential access to. Since all of unlicensed channels are not free, it seems important for UEs to de-prioritize cell selection to busy channels. The existing cell reselection process could potentially support de-prioritization of certain frequencies. When gNB informs UE about reselection priorities via dedicated signaling or SI message, UE would likely select prioritized carrier to camp on a cell, if cell quality is good. Thus, if gNB properly configures reselection priorities based on channel occupancy, the existing mechanism could lead UE to free channels.

Observation 2: Cell reselection priorities specified in NR could be potentially used to lead idle/inactive UEs to select cells on free channels.

However, the existing NR mechanism based on frequency priorities may be not so enough to dynamically distribute different UEs across different unlicensed carriers in some cases. In LTE, inter-frequency cell reselection can be also based on redistribution priority. LTE UE may be redistributed to a redistribution target (frequency or cell) and will consider the redistribution target (frequency or cell) as having the highest priority (i.e. higher than any network configured priority) for a period of time (i.e. validity timer). 
In our view, it is useful to apply inter-frequency cell reselection based on re-distribution factor for NR-U, because the network can distribute initial access attempts from different UEs as well as paging transmissions across different unlicensed carriers ‘without additional idle measurement in the UE side’. gNB may perform measurement and evaluate channel occupancy, so that gNB could properly distribute UEs across different unlicensed carriers based on re-distribution factor. Accordingly, we propose to introduce inter-frequency cell reselection based on re-distribution factor for NR-U.
Proposal 1: RAN2 should de-prioritize potential enhancements to cell reselection based on evaluation of channel occupancy, considering impact to UE power consumption in RRC_IDLE and RRC_INACTIVE.
Proposal 2: RAN2 should consider introduction of inter-frequency cell reselection based on re-distribution factor to improve cell reselection in NR-U.
Conclusion

In conclusion, we propose the followings to improve cell reselection in NR-U and to agree the proposed TP as described below:
Observation 1: It is not desirable for idle UEs to perform measurement for evaluation of channel occupancy 
Observation 2: Cell reselection priorities specified in NR could be potentially used to lead idle/inactive UEs to select cells on free channels.

Proposal 1: RAN2 should de-prioritize potential enhancements to cell reselection based on evaluation of channel occupancy, considering impact to UE power consumption in RRC_IDLE and RRC_INACTIVE.

Proposal 2: RAN2 should consider introduction of inter-frequency cell reselection based on re-distribution factor to improve cell reselection in NR-U.
Text Proposal
2.1
Inactive and Idle procedures (38.304 related)
REL-15 cell reselection evaluation process is used for cell reselection in unlicensed band. gNB may use channel occupancy to properly configure absolute priorities of different E-UTRAN frequencies to UEs performing cell reselection in unlicensed band. In addition, the inter-frequency Redistribution procedure as specified in 36.304 with some modification is applied to cell reselection in NR.
While UE in RRC_IDLE or RRC_INACTIVE is camping on a cell in unlicensed band, UE does not perform idle measurement on channel occupancy. Thus, UE does not use channel occupancy in cell reselection evaluation process.[image: image1.png]
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