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1
Introduction
The unlicensed bands can be occupied by many devices across different RATs (e.g. NR-U, WLAN, etc.), and thus can be congested from time to time. The contribution discusses a new mechanism to overcome the congestion problem in the unlicensed bands.
2
Discussion
As described in clause 1 above, the unlicensed bands can be occupied by many devices across different RATs. In LTE, network may configure UE to report the current congestion situation due to the devices on the frequency (so called 'channel occupancy'). Based on the report, network may decide e.g. to change it operating frequency.
In RAN2 NR Ad hoc 1807, RAN2 made the following agreements for NR-U, so network may configure the channel occupancy report to a UE:
	· R2 assumes that recurring transmissions of SSB/PBCH and RMSI will be available, but possibly with reduced opportunities due to LBT (details pending R1 decisions)

· The NR licensed measurement framework (cell and beam quality derivation for RSRP, RSRQ, and SINR, filtering and combining multiple beams) is used as a baseline. Changes, e.g. the handling of missing measurement samples, should be studied after RAN1 makes sufficient progress on RS transmissions.

· Channel occupancy and RSSI measurement reporting should be adopted for NR-U if also confirmed by RAN1.


Also note that in NR, multiple measurement objects can be configured within a Serving Cell, as depicted in Figure 1. If the measurement is performed based on SSB, the only required information is the frequency of SSB (ARFCN), and then network may configure multiple MOs within a Serving Cell, and each MO can be a BWP of the Serving Cell.
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Figure 1:
 Example of Frame Structure and measurement configuration

In Figure 1, suppose the Serving Cell operates in unlicensed bands and each BWP has 20-MHz bandwidth (same as for WLAN). Then, UE may be configured to report channel occupancy of each BWP. Assuming BWP concept is supported in NR-U as well, a UE can be quickly switched within a Serving Cell considering channel occupancy situation.
Observation 1: In NR-U, UE may be configured to report channel occupancy of each BWP within a Serving Cell.
Observiation 2: In NR-U, a UE can be quickly switched within a Serving Cell considering channel occupancy situation.
From the example in Figure 1, UEs in the Serving Cell can be distributed among three BWPs (i.e. BWPs #0, #1, and #2). After some time, some other devices (e.g. gNBs from other operator or WLAN) start using BWP #1. In such scenario, it would be beneficial if the network moves all the UEs operating in BWP #1 to other BWP e.g. BWP #2 as illustrated in Figure 2 (or other Serving Cell). If we use the existing mechanisms, network needs to send an individual DCI (or RRC message). Note that the network should apply Listen-Before-Talk (LBT) before performing any transmission (including DCI) in unlicensed bands, so to send an individual DCI (or an RRC message) for BWP switching (or handover) in the congested BWP would take some time due to LBT failure.
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Figure 2:
 Congestion on MO2/BWP #1

Observation 3: To send an individual DCI (or an RRC message) for BWP switching (or handover) in the congested BWP would take some time due to LBT failure.
One possible way to handle the situation would be to move the UEs in a certain BWP to another one "at once" by using a broadcast message. It should be noted that there might be many issues to support this feature e.g. designing a new DCI, grouping of UEs, managing BWP IDs (which is UE-specific in Rel-15), etc. Hence during the study item, at least RAN2 should decide whether to investigate the enhancement in NR-U. Considering the scenario would not be rare in unlicensed band, we think it is beneficial to have such enhancement in NR-U, and hence we propose:
Proposal: RAN2 to study a group BWP switching mechanism for NR-U.
3
Conclusion
Observation 1: In NR-U, UE may be configured to report channel occupancy of each BWP within a Serving Cell.
Observiation 2: In NR-U, a UE can be quickly switched within a Serving Cell considering channel occupancy situation.
Observation 3: To send an individual DCI (or an RRC message) for BWP switching (or handover) in the congested BWP would take some time due to LBT failure.
Proposal: RAN2 to study a group BWP switching mechanism for NR-U.
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