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Introduction
In NR, an active BWP is supported. In unlicensed band, due to LBT, multiple active BWPs may be considered. In this contribution, we mainly discuss the necessity of multiple active BWPs, and provide our views.

Discussion 

In RAN4, BWP switch delay depending on UE capability has been given out as follows in table 1 in [1].

Table 1: BWP switch delay
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	NR Slot length (ms)
	BWP switch delay TBWPswitchDelay (slots)

	
	
	Type 1Note 1
	Type 2Note 1

	0
	1
	[1]
	[3]

	1
	0.5
	[2]
	[5]

	2
	0.25
	[3]
	[9]

	3
	0.125
	[6]
	[17]

	Note 1:
Depends on UE capability.

Note 2:
If the BWP switch involves changing of SCS, the BWP switch delay is determined by the larger one between the SCS before BWP switch and the SCS after BWP switch.


According to the table above, the BWP switch delay is within the range of 0.75ms to 3ms. When gNB indicates UE to switch to the other BWP, for unlicensed band, if LBT is performed by the UE successfully, then the UE switches to this BWP. During the BWP switch procedure, channel may have been occupied by other node. Therefore, it is beneficial to support multiple active BWPs to avoid the switch delay. 

Observation 1: When UE performs transmission based on LBT outcome, multiple active BWPs should be supported.

In the following, from the perspective of the frequency domain enhancements for random access, configured grant, and dynamic grant, we discuss the necessity of supporting multiple active BWPs.
Random access procedure

For random access procedure, each message of RACH procedure may be blocked due to LBT failure, which increases random access delay. In order to reduce the impact on random access, considering channel status of each BWP is independent, multiple BWPs opportunities are considered. For example, both multiple parallel RACH procedures in multiple BWPs and single RACH procedure with multiple BWP candidates are raised, details are described in [2]. 

At first, for multiple parallel RACH procedures, UE performs LBT in each configured BWP. If BWP is inactive, UE may not perform transmission even if LBT succeeds. Therefore, for this case, multiple active BWPs should be supported.

For single RACH procedure with multiple BWPs candidates, UE performs LBT in multiple BWPs. When a LBT succeeds, UE performs transmission in this BWP. However, if this BWP is inactive, UE should perform BWP switch procedure first. After switching, channel may have been occupied by other node due to the BWP switch delay. It is beneficial that LBT should be performed on multiple active BWPs so that UE can perform transmission on the BWP with successful LBT without switching delay. 

Therefore, for these two approaches mentioned above, multiple active BWPs should be supported.

Observation2: In order to reduce random access delay, multiple active BWPs should be supported. 
Configured grant

For configured grant, transmission may be blocked due to LBT failure. Multiple frequency opportunities are raised in [3]. UE performs LBT in multiple BWPs, once a LBT succeeds, it may transmit TB in this BWP of LBT success. However, if BWP of LBT success is inactive, the BWP switching procedure needs to be performed. When BWP switching procedure is completed, the channel may be occupied by other node which is similar to RACH procedure. Therefore, it is beneficial to support multiple active BWPs with successful LBT without switching delay.

Observation3: In order to increase configured grant transmission opportunities, multiple active BWPs should be supported. 
Dynamic grant
For dynamic grant, similar to configured grant, transmission may be blocked due to LBT failure. In order to increase transmission opportunities, multiple frequency domain resources may be indicated to UE. When UE receives the indicated resources, it performs LBT in multiple active BWPs without BWP switching delay. 

Observation4: In order to increase transmission opportunities for dynamic grant, multiple active BWPs should be supported. 
Based on the above analysis for RACH procedure, configured grant transmission, and dynamic scheduling transmission, multiple active BWPs should be supported.

Proposal 1: Multiple active BWPs should be supported  to improve the performance of random access procedure, configured grant transmission, and dynamic scheduling transmission.
Conclusion

In this contribution, we discussed BWP in NR-U, and have made the following proposals.

Observation 1: when UE performs transmission based on LBT outcome, multiple active BWPs should be supported.

Observation2: In order to reduce random access delay, multiple active BWPs should be supported. 
Observation3: In order to increase configured grant transmission opportunities, multiple active BWPs should be supported. 
Observation4: In order to increase transmission opportunities for dynamic grant, multiple active BWPs should be supported. 
Proposal 1: Multiple active BWPs should be supported to improve the performance of random access procedure, configured grant transmission, and dynamic scheduling transmission.
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