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1. Introduction

A WID on NR-U has been approved in RAN#82 [1]. One of objective is to address the the following case:

	-
Wide band operation (in integer multiples of 20MHz) for DL and UL for NR-U supported with multiple serving cells, and wideband operation (in integer multiples of 20MHz) for DL and UL for NR-U supported with one serving cell with bandwidth > 20MHz with potential scheduling constraint subject to input from RAN2 and RAN4 on feasibility of operating the wideband carrier when LBT is unsuccessful in one or more LBT subbands within the wideband carrier. For all wide-band operation cases, CCA is performed in units of 20MHz (at least for 5GHz).


In the previous RAN1 meeting, the following options have been given for wideband operations in NR-U:
	Agreement:
· NR-U should support that a serving cell can be configured with bandwidth larger than 20 MHz.

· For DL operation, the following options for BWP-based operation within a carrier with bandwidth larger than 20 MHz can be considered.

· Option 1a: Multiple BWPs configured, multiple BWPs activated, transmission of PDSCH on one or more BWPs

· Option 1b: Multiple BWPs configured, multiple BWPs activated, transmission of PDSCH on single BWP

· Option 2: Multiple BWPs can be configured, single BWP activated, gNB transmits PDSCH on a single BWP if CCA is successful at gNB for the whole BWP

· Option 3: Multiple BWPs can be configured, single BWP activated, gNB transmits PDSCH on parts or whole of single BWP where CCA is successful at gNB

· Note: CCA is declared to be successful or not in multiples of 20 MHz.

· FFS for UL operation including some or all of above options can be applied

· Note: Capture the following in TR only after further discussion for down-selecting from the options in RAN1#95.


In RAN1 AH1801, the following agreements have been made [2]
	Agreement:
· For wideband operation in DL with a single serving cell operation within a carrier with bandwidth larger than 20 MHz

· Multiple BWPs can be configured, single BWP activated, gNB may transmit PDSCH on parts or whole of single active BWP where CCA is successful at gNB (i.e., option 2 and 3 from previous agreement)


In RAN1#96bis, the following agreement were made:
	Agreement:
For UL transmissions in a serving cell with carrier bandwidth greater than LBT bandwidth, for the case where UE performs CCA before UL transmission, support at least Alt. 1 among the following alternatives

· Alt. 1: UE transmits the PUSCH only if CCA is successful at UE in all LBT bandwidths of the scheduled PUSCH.
· Alt. 2: UE transmits the PUSCH in all or a subset of LBT bandwidths of the scheduled PUSCH for which CCA is successful at the UE. 
· Decision on whether this alternative is supported will depend on feedback from RAN4

· FFS on restrictions to the subset of LBT bandwidths, e.g., only contiguous LBT bandwidths allowed, based on feedback from RAN4
· Necessity of guard bands within the scheduled PUSCH should be determined by RAN4

· FFS: Whether this applies also to configured grant PUSCH

· FFS: Whether this applies also to PUCCH


In this contribution, we would like to discuss some details related to BWP operation and provide our consideration.
2. Discussion
In legacy LAA, the unlicensed spectrum is divided into many channels with each channel corresponding to a fixed bandwidth with a bandwidth in the multiples of 20MHz as shown in Figure 1. Transmission over a bandwidth larger than 20 MHz can be supported by multi-carrier LBT procedure.
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Figure 1: Unlicensed channel in 5GHz
Furthermore, in the previous meeting, RAN1 has also agreed that multiple BWP (with bandwidth larger than 20MHz) can be configured and only one can be activated. Based on the above progress in RAN1:
Proposal 1: Based on the RAN1 agreement, RAN2 confirms the following:

· CA-based operation with carrier bandwidth equalling to 20MHz is supported in NR as baseline. 
· Multiple BWPs can be configured, single BWP activated
In Rel-15, the BWP switching is controlled by below events:

· PDCCH indicating a downlink assignment or an uplink grant, e.g. for a suitable SCS for data transmission; 

· Expiry of bwp-InactivityTimer, e.g. for power saving and PDCCH reception failure;
· RRC signalling, e.g. for a suitable SCS for data transmission during RRCReconfigurationWithSync and SCell addition;
· MAC entity itself upon initiation of Random Access procedure to perform the random access if the current active BWP has not been configured with PRACH resource. 

Since there is only one active BWP and multiple BWP can be configured, the above motivation to switch BWP also holds in NR-U. Therefore, all the BWP switching mechanisms in Rel-15 can be reused. 
Proposal 2: All the BWP switching mechanisms of R15 NR can be reused for NR-U. 

In Rel-15, it specifies the requirements on actived BWP or deactived BWP after lots of discussions were discussed. Finally the followed texts are captured in to TS38.321.

	For each activated Serving Cell configured with a BWP, the MAC entity shall:

1>
if a BWP is activated:

2>
transmit on UL-SCH on the BWP;

2>
transmit on RACH on the BWP, if PRACH occasions are configured;

2>
monitor the PDCCH on the BWP;

2>
transmit PUCCH on the BWP, if configured;

2>
report CSI for the BWP;

2>
transmit SRS on the BWP, if configured;

2>
receive DL-SCH on the BWP;

2>
(re-)initialize any suspended configured uplink grants of configured grant Type 1 on the active BWP according to the stored configuration, if any, and to start in the symbol according to rules in subclause 5.8.2.

1>
if a BWP is deactivated:

2>
not transmit on UL-SCH on the BWP;

2>
not transmit on RACH on the BWP;

2>
not monitor the PDCCH on the BWP;

2>
not transmit PUCCH on the BWP;

2>
not report CSI for the BWP;

2>
not transmit SRS on the BWP;

2>
not receive DL-SCH on the BWP;

2>
clear any configured downlink assignment and configured uplink grant of configured grant Type 2 on the BWP;

2>
suspend any configured uplink grant of configured grant Type 1 on the inactive BWP.


The above requirement can be reused to NR-U.

Proposal 3: The UE behavior on actived/deactivated BWP in R15 NR can be reused to NR-U.

Furthermore for DL BWP, RAN1 agreed “Multiple BWPs can be configured, single BWP activated, gNB may transmit PDSCH on parts or whole of single active BWP where CCA is successful at gNB (i.e., option 2 and 3 from previous agreement)”. From UE MAC perspective, it seems that it does not need to care about whether the whole wideband or parts of the wideband is transmtted and no changes are needed because of option 2 and 3. For UL BWP, alt.1 was agreed while alt.2 is FFS. If alt.2 is supported, there may have some impacts on MAC, e.g. how to handle MAC related timers, e.g. the configured grant timer, configured grant retransmission timer and UL RTT timer, due to LBT failures of parts LBT subband. 
Proposal 4: From UE MAC perspective, no changes in BWP operation are needed based on the RAN1 progress in DL BWP. 
Proposal 4bis: From UE MAC perspective, no changes in BWP operation are needed if UE transmits the PUSCH only if CCA is successful at UE in all LBT bandwidths of the scheduled PUSCH
3. Conclusion

In this contribution, we discuss some details related to BWP operation and we have the following proposals 
Proposal 1: Based on the RAN1 agreement, RAN2 confirms the following:

· CA-based operation with carrier bandwidth equalling to 20MHz is supported in NR as baseline. 
· Multiple BWPs can be configured, single BWP activated
Proposal 2: All the BWP switching mechanisms of R15 NR can be reused for NR-U. 
Proposal 3: The UE behavior on actived/deactivated BWP in R15 NR can be reused to NR-U.

Proposal 4: From UE MAC perspective, no changes in BWP operation are needed based on the RAN1 progress in DL BWP. 
Proposal 4bis: From UE MAC perspective, no changes in BWP operation are needed if UE transmits the PUSCH only if CCA is successful at UE in all LBT bandwidths of the scheduled PUSCH
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