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1. Introduction
This contribution is revised from [1]. Regarding the wideband operation for NR-U, the following agreements were achieved in previous RAN1 meetings. In this contribution, we would like to share our views on UL wideband BWP operation as well as DL wideband operation.
RAN1#94 [2]
Agreement: 
In addition to aspects considered in LTE LAA, CWS adjustment procedure in NR-U may additionally consider at least the following aspects:
· CBG based HARQ-ACK operation
· NR scheduling and HARQ-feedback delays and processing times
· wideband (>20 MHz) operation including BWPs
· Configured grant operation

RAN1 AH 1901 [3]
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)
· FFS: Restrictions on supportable gaps and combinations of gaps between discontiguous blocks where 
· each block spans contiguous (one or) multiple successful LBT sub-bands
· each gap spans one or multiple contiguous unsuccessful LBT sub-bands
· FFS: Transmission bandwidth adaptation delay, potentially different delay for e.g., different number of supported gaps, different transmission bandwidths and different positions of the LBT sub-bands where transmissions occur
· FFS: Limit on the occupied LBT sub-bands due to regulation and coexistence considerations (not intended to imply that regulation and coexistence considerations will not be addressed)
· FFS: Whether/how to indicate gNB’s transmitted LBT sub-bands
· FFS: Enhancements to PDCCH/PDSCH configuration/transmission for the parts of BWP where gNB does not transmit due to CCA failure
· Send LS to RAN4 to inform above decision with the description that RAN1 requires RAN4’s feedback on the first three FFS parts in addition to what was requested in earlier LSs.
Agreement:
Operation with multiple active BWPs for a carrier on unlicensed bands is not supported for DL or UL at least in Rel-16 NR-U WI.
· Inform RAN2 of this decision

2. Discussion
UL BWP operation for a wideband carrier
For UL BWP operation for the case of single carrier with bandwidth larger than 20 MHz, only Option 2 and Option 3 in TR 38.889 remain to be further studied since multiple active BWPs is not supported at least in Rel-16 NR-U according to the agreement above achieved in RAN1 AH 1901 meeting.
· Option 2: Multiple BWPs can be configured, single BWP activated, UE transmits PUSCH on a single BWP if CCA is successful at UE for the whole BWP
· Option 3: Multiple BWPs can be configured, single BWP activated, UE transmits PUSCH on parts or whole of single BWP where CCA is successful at UE
In RAN1#96 meeting, modification of Option 2 and Option 3 was discussed and a draft proposal is as follows [4]. This makes the intention more clear. 
· Alt. 1 (Option 2): Multiple BWPs can be configured, single BWP activated, UE transmits the PUSCH only if CCA is successful at UE for all of LBT sub-bands which include the scheduled PUSCH.
· Alt. 2 (Option 3): Multiple BWPs can be configured, single BWP activated, UE transmits whole or part of the PUSCH only over the LBT sub-bands where CCA is successful at UE, among all of LBT sub-bands which include the scheduled PUSCH.
Proposal 1: Update option 2 and option 3 as follows
· Alt. 1 (Option 2): Multiple BWPs can be configured, single BWP activated, UE transmits the PUSCH only if CCA is successful at UE for all of LBT sub-bands which include the scheduled PUSCH.
· Alt. 2 (Option 3): Multiple BWPs can be configured, single BWP activated, UE transmits whole or part of the PUSCH only over the LBT sub-bands where CCA is successful at UE, among all of LBT sub-bands which include the scheduled PUSCH.
Similar to discussion for DL, Alt. 2 can achieve higher resource utilization than Alt. 1, but it has more stringent RF requirement of filtering adaptation (e.g. adaptation of baseband filtering). Therefore, from the perspective of UE complexity, NR-U UL can take Alt. 1 as the baseline and strive to support Alt. 2. 
In our understanding, Alt. 2 could be configurable to achieve higher resource utilization for some cases, because whether Alt. 2 could be applied may depend on UE’s implementation and deployment scenario. For example, if a UE supports to adapt filtering and send whole or part of the PUSCH(s) timely after performing channel access, the UE could be configured to adopt Alt.2. Another example is, if the absence of any other technology sharing the carrier can be guaranteed on a long term basis (e.g. by level of regulation), UE(s) also could be configured to use Alt. 2.
Proposal 2: For PUSCH transmission based on UL BWP operation within a wideband carrier, Alt. 1 is the default and Alt. 2 is configurable.

Subband/CC usage information
For wideband BWP operation in DL, each subband may be transmitted individually while there may be some limitation on the combination of transmitted subbands depending on the RAN4 discussion. Self-scheduling per subband is preferred considering the complexity of PDCCH generation and dynamic selection of transmitted subband as per LBT results. Subband usage information can help UE to determine on which subband to stop PDCCH monitoring from the power saving viewpoint. It is straightforward to put this information in GC-PDCCH. Similarly, for the CA case, CC usage information is also helpful for power reduction.

Proposal 3: Self-scheduling per subband should be supported as a way to enable dynamic selection of subband based on the LBT results.
Proposal 4: For wideband BWP operation, subband usage information is explicitly indicated by GC-PDCCH.
Proposal 5: For CA, carrier usage information can be sent from other component carrier in a similar manner with subband usage information in wideband BWP operation.

CORESET/PDCCH configuration for wideband BWP operation
A simple solution to support self-scheduling per subband is to define CORESETs per subband. In addition, the CORESET design in Rel-15 NR can also support localized discontinuous CORESET for self-scheduling per subband. In Rel-15 NR, frequency domain resources of a CORESET is indicated by bitmap format. According to 38.213, the number of discontinuous sub-sets of RBs is up to 4 in case of wideband DMRS. Further discussion may be needed whether to increase the maximum number of discontinuous sub-sets of RBs.
Proposal 6: Both subband confined CORESET and localized discontinuous CORESET can be used to support self-scheduling per subband in NR-U.


3. Conclusions
In this contribution, we discussed wideband operation for DL and UL. The observations and proposals based on above discussion are summarized as follows,
UL BWP operation for a wideband carrier
Proposal 1: Update option 2 and option 3 as follows
· Alt. 1 (Option 2): Multiple BWPs can be configured, single BWP activated, UE transmits the PUSCH only if CCA is successful at UE for all of LBT sub-bands which include the scheduled PUSCH.
· Alt. 2 (Option 3): Multiple BWPs can be configured, single BWP activated, UE transmits whole or part of the PUSCH only over the LBT sub-bands where CCA is successful at UE, among all of LBT sub-bands which include the scheduled PUSCH.

Proposal 2: For PUSCH transmission based on UL BWP operation within a wideband carrier, Alt. 1 is the default and Alt. 2 is configurable. 

Subband/CC usage information
Proposal 3: Self-scheduling per subband should be supported as a way to enable dynamic selection of subband based on the LBT results.
Proposal 4: For wideband BWP operation, subband usage information is explicitly indicated by GC-PDCCH.
Proposal 5: For CA, carrier usage information can be sent from other component carrier in a similar manner with subband usage information in wideband BWP operation.

CORESET/PDCCH configuration for wideband BWP operation
[bookmark: _GoBack]Proposal 6: Both subband confined CORESET and localized discontinuous CORESET can be used to support self-scheduling per subband in NR-U.
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