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1 Introduction

In RAN1 #92bis meeting, it was agreed:

	Agreement:
· Baseline for study: If absence of Wi-Fi cannot be guaranteed (e.g. by regulation) in the band (sub-7 GHz) where NR-U is operating, the NR-U operating bandwidth is an integer multiple of 20MHz 
· At least for band where absence of Wi-Fi cannot be guaranteed (e.g. by regulation), LBT can be performed in units of 20 MHz. 

· FFS: details on how to perform LBT for as single carrier with bandwidth greater than 20 MHz, i.e., integer multiples of 20 MHz.




In NR, BWP is introduced to support flexible bandwidth adaptation. In this paper, we discuss the impact of BWP operation in NR-U from RAN2 point of view.

2 Discussion

2.1 BWP operation in NR

In NR, network can configure up to 4 BWPs for DL and UL. At any given time, there is only one active BWP for DL and UL respectively. There are several ways to switch the active BWP to another configured BWP. In general, BWP switching for a Serving Cell is used to activate an inactive BWP and deactivate an active BWP at a time. The BWP switching is controlled by the PDCCH indicating a downlink assignment or an uplink grant, by the bwp-InactivityTimer, by RRC signalling, or by the MAC entity itself upon initiation of Random Access procedure.
For RACH based BWP switching, if the active UL BWP is not configured with PRACH occasions, the UE will autonomously switches to the initial BWP, and also the active DL BWP.

Observation 1 Autonomously BWP switching is supported when the active UL BWP is not configured with PRACH resources.

2.2 Autonomous BWP switching due to LBT

When the active UL BWP is configured with PRACH occasion, the UE will stay on this active BWP to perform RACH. However, in NR-U, msg1 transmission may be blocked by LBT, in this case, the UE will wait until next available PRACH occasion which will cause delay for the RACH procedure.

Observation 2 LBT increases the delay for performing RACH procedure.

The active UL BWP configured with PRACH occasions is used to initiate RACH, however, the channel on which the BWP is configured may not be available for much longer timer due to un-certainty of unlicensed band.
In order to mitigate this impact, it could be beneficial for the UE to perform autonomous BWP switching if the UL BWP is not available. Some mechanisms can be considered:

UE performs LBT before initiating RACH on the active UL BWP, after several number of failure LBT or time duration, if the UL BWP is still unavailable, the UE can switch to another UL BWP which is configured with PRACH occasion. The other UL BWP to be switched can be configured by network or it could be the initial BWP. This behaviour is with the assumption that the UE can perform one LBT at any given time due to capability limitation.
Proposal 1 UE performs LBT on the active BWP upon initiating RACH, after several number of failure LBT or time duration, if the UL BWP is not available, the UE can switch to another UL BWP configured with PRACH occasion.
Alternatively, if UE can perform LBT in parallel, i.e., UE performs LBT on several UL BWPs simultaneously, it could be beneficial that UE performs parallel LBTs on different configured UL BWPs which configured with PRACH occasions. Then, the UE can choose the UL BWP on which the LBT is first available due to successful LBT, and initiate RACH on the selected UL BWP. This behaviour is shown in the following figure:
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Proposal 2 If UE supports LBT in parallel, the UE performs LBT on multiple UL BWPs configured with PRACH occasion, and select the first available one to perform RACH.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
Autonomously BWP switching is supported when the active UL BWP is not configured with PRACH resources.
Observation 2
LBT increases the delay for performing RACH procedure.
Proposal 1
UE performs LBT on the active BWP upon initiating RACH, after several number of failure LBT or time duration, if the UL BWP is not available, the UE can switch to another UL BWP configured with PRACH occasion.
Proposal 2
If UE supports LBT in parallel, the UE performs LBT on multiple UL BWPs configured with PRACH occasion, and select the first available one to perform RACH.
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