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1 Introduction
From the RAN1-AH1901 to RAN1 #97 meeting, there was a discussion on wideband operation in a single carrier with bandwidth larger than 20 MHz and the followings were agreed [1]-[3].
	Agreement at RAN1-AH1901:
· 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 dis-contiguous 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 at RAN1-AH1901:
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
Conclusion at RAN1-AH1901::
The channel access aspects of wideband operation should be discussed further as part of the channel access discussions 

Agreement at RAN1#96bis:
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
Agreement at RAN1#96bis:
· Support a mechanism for a UE to detect gNB is transmitting across
· Multiple carriers 
· Multiple LBT bandwidths in a carrier. 
· The following mechanisms are to be considered:
· Option 1: Explicit indication via PDCCH
· FFS: The type of PDCCH (e.g., group common PDCCH or UE-specific PDCCH)
· FFS: Signaling details of the indication
· Option 2: Explicit indication via selection of a PDCCH DM-RS sequence from a set of PDCCH DM-RS sequences
· FFS: Details of the indication
· Option 3: Via UE implementation, i.e., implicit method based on NR-based signal such as DM-RS and/or corresponding PDCCH detection
· FFS: Which signals/channels or combination of signals/channels could be used by the UE
· Note: Above options are not mutually exclusive

Agreement at RAN1#97:
When GC-PDCCH is configured, explicit indication via GC-PDCCH is supported as a mechanism to inform the UE that one or more carriers and/or LBT bandwidths are not available or available for DL reception, at least for slot(s) that are not at the beginning of DL transmission burst.
· FFS: Signalling details of the indication, including e.g., the time domain validity of the indication
· FFS: Whether and how to support the mechanism at the beginning of DL transmission burst
· FFS: Whether and how to handle the case when GC-PDCCH is not configured or not received by the UE
Conclusion at RAN1#97:
A UE can receive a PDSCH scheduled within an LBT bandwidth or over multiple LBT bandwidths as per Rel-15 and current agreements in Rel-16.


In this contribution, we further discuss wideband operation with BWP(s) and provide our view.

2 Discussion on wideband operation for NR-unlicensed
CORESET configuration in wideband operation
At the RAN1-AH1901 meeting, it was agreed that an gNB may transmit PDSCH on parts or whole of single active BWP where CCA is successful at the gNB. There were some FFSs regarding whether/how to indicate gNB’s transmitted LBT sub-bands and to enhance the PDCCH/PDSCH over the parts of BWP with gNB’s CCA failure. Regarding the FFSs, it is necessary to discuss the CORESET configuration and PDSCH resource allocation in wideband operation with associated 20MHz sub-band LBT.
 For the CORESET configuration used for monitoring PDCCH in wideband operation, the simplest one is to confine each CORESET BW within LBT sub-band (i.e. 20MHz) in an active BWP. This can provide more opportunities to transmit PDCCH within a BWP depending on LBT outcome for each LBT sub-band. Considering the maximum # of CORESET is 3 per BWP in Rel-15 NR, it may be required to increase the number of CORESET per BWP for wideband operation (e.g. 80MHz, 160MHz). In case that each CORESET is configured per LBT sub-band for transmission, an additional burden for PDCCH monitoring can be increased for a given UE. Therefore, it might be necessary to further investigate how to avoid increasing of UE’s PDCCH monitoring burden beyond that used in Rel-15 NR if CORESET per LBT sub-band is adopted. To reduce the monitoring overhead, it can be further considered to introduce the primary and secondary UE-specific LBT sub-band per BWP. 
As another option for the CORESET configuration used for monitoring PDCCH in wideband operation, PDCCH candidate configuration can be confined within LBT sub-band, but the CORESET configuration is not confined with LBT sub-band in the active DL BWP. For this case, it should be further discussed for PDCCH mapping within the CORESET BW if CORESET BW is configured to be occupied with more than one LBT sub-band. Only localized PDCCH mapping confined in one LBT sub-band within the CORESET BW can be allowed. Otherwise, if CORESET BW is configured to be occupied with only one LBT sub-band, it still has  the same problem for the case that CORESET BW is confined within LBT sub-band and an additional burden for PDCCH monitoring can be increased for a given UE. Therefore, it might be necessary to further investigate how to avoid increasing of UE’s PDCCH monitoring burden beyond that used in Rel-15 NR if CORESET BW is configured to be occupied with only one LBT sub-band.
· Proposal 1: It is necessary to investigate how to avoid increase PDCCH monitoring, compared with that used in Rel-15 NR, if CORESET per LBT sub-band is adopted or PDCCH candidate is confined within a single LBT sub-band.

UL BWP operation within a carrier having BW larger than 20 MHz
At the previous RAN1#96bis meeting, for the UL wideband operation, it was agreed that UE transmits the PUSCH only if CCA is successful at UE in all LBT bandwidths of the scheduled PUSCH (i.e. Alt-1) and it was agreed that decision on whether Alt-2 is supported or not depends on the feedback from RAN4. At least, it means that the UE shall perform a the 20 MHz LBT sub-band(s) CCA for the scheduled PUSCH resources in the activated UL BWP by the gNB. In other words, it is not necessary to perform the CCA for LBT sub-band(s) which is not included in the scheduled resource in the activated UL BWP. For this purpose, it may be desirable to implicitly or explicitly indicate the LBT sub-band allocation in the BWP when transmitting the UL grant to the UE for transmission of the PUSCH, in order to prevent the UE from unnecessarily performing channel access. 
· Observation: It may be desirable to implicitly or explicitly indicate the allocated LBT sub-band information within the active UL BWP in the UL grant to the UE for PUSCH transmission, in order to prevent the UE from unnecessarily performing channel access. 
For both PUSCH resource allocation and LBT sub-band indication in an active BWP, the option-1 and option-2 can be considered. 
· Option-1: explicit & separate indication of LBT sub-band information and RIV indication for contiguous PUSCH RB-interlaced within an active UL BWP in the UL grant. 
· Option-2: implicit indication via joint indication with both LBT sub-band information and RIV indication for contiguous PUSCH RB-interlaced within an active UL BWP in the UL grant. 
From the gNB’s perspective, it cannot know whether LBT of each LBT sub-band by the UE in the activated UL BWP is successful or not. Accordingly, the gNB can perform the PUSCH decoding based on the LBT sub-band allocation implicitly or explicitly indicated to the UE, which may be unnecessary to inform the gNB of the LBT sub-band to which the actual PUSCH is transmitted from the UE to the gNB.
· Proposal 2: We propose to implicitly or explicitly indicate the LBT sub-band allocation of the BWP for UL BWP operation in order to prevent the UE from unnecessarily performing channel access.
· Option-1: explicit & separate indication of LBT sub-band information and RIV indication for contiguous PUSCH RB-interlaced within an active UL BWP in the UL grant. 
· Option-2: implicit indication via joint indication with both LBT sub-band information and RIV indication for contiguous PUSCH RB-interlaced within an active UL BWP in the UL grant. 

Conclusion
In this contribution, we have discussed on UL BWP operation and CORESET configuration for wideband operation with BWP(s). Our views are summarized as follows. 
· Proposal 1: It is necessary to investigate how to avoid increase PDCCH monitoring, compared with that used in Rel-15 NR, if CORESET per LBT sub-band is adopted or PDCCH candidate is confined within a single LBT sub-band.
· Observation: It may be desirable to implicitly or explicitly indicate the allocated LBT sub-band information within the active UL BWP in the UL grant to the UE for PUSCH transmission, in order to prevent the UE from unnecessarily performing channel access. 
· Proposal 2: We propose to implicitly or explicitly indicate the LBT sub-band allocation of the BWP for UL BWP operation in order to prevent the UE from unnecessarily performing channel access.
· Option-1: explicit & separate indication of LBT sub-band information and RIV indication for contiguous PUSCH RB-interlaced within an active UL BWP in the UL grant. 
· Option-2: implicit indication via joint indication with both LBT sub-band information and RIV indication for contiguous PUSCH RB-interlaced within an active UL BWP in the UL grant. 
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