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1. Introduction
At the RAN1 #96bis meeting, wide-band operation for NR-U was discussed and following agreements were made [1]. 
	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

Agreement:
· 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




In this contribution, we discuss further on the wideband operation for NR-U. 
2. UL wide-band operation in NR-U
At the last meeting, RAN1 made an agreement which has following alternatives related to UL wide-band operation and at least support Alt. 1.
· 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

If partial interlace allocation within a wide UL active BWP is supported, UL traffic i.e., multiple UL transmissions from different UEs can be distributed across LBT sub-bands within the wide BWP. Assuming such operation, the necessity of wideband operation with Alt. 2 for UL would be smaller than that for DL. Therefore, we propose to deprioritize support of Alt. 2 for UL wideband operation in Rel-16 regardless of RAN 4 reactions regarding Alt. 2 operation. Additionally, Alt. 2 operation isn’t applied for configured grant PUSCH and PUCCH in Rel-16 NR-U.
Proposal 1: For UL wideband operation in NR-U, the operation in which UE transmits the PUSCH in all or a subset of LBT bandwidths of the scheduled PUSCH for which CCA is successful at the UE is deprioritized in Rel-16.


1. 
2. 
3. Mechanism to identify gNB transmission sub-band(s) for UE
At the last meeting, RAN1 made an agreement to consider following options to identify gNB transmission sub-band(s) at UE. 
· Option 1: Explicit indication via PDCCH
· FFS: The type of PDCCH (e.g., group common PDCCH or UE-specific PDCCH)
· FFS: Signalling 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

In Option 1, UEs can avoid false detection of gNB transmission sub-band(s) thanks to CRC check of PDCCH. On the other hand, Option 1 needs the information field for transmission sub-band(s) information in PDCCH or GC-PDCCH. In Option 2, although DCI overhead is not increased for transmission sub-band indication, DM-RS detection performance may degrade and UE complexity may increase due to multiple hypotheses for DM-RS detection. In Option 3, DCI overhead increase as in Option 1 and UE complexity increase as in Option 2 can be avoided. However, the false detection of gNB transmission sub-band(s) may occur. 
We think that the false detection of gNB transmission sub-band(s) has a large impact to system performance since UE with false detection would fail to receive all DL data in the transmission burst. Therefore, we prefer to support Option 1. Regarding the signalling details and UE procedure, one possible way is that GC-PDCCH containing the information of transmission sub-band(s) is transmitted in every available sub-band(s) and UE identifies the transmission sub-band(s) by detecting at least one GC-PDCCH. 

Proposal 2: To identify gNB transmission sub-band(s) at UE, explicit indication via GC-PDCCH is supported.
· GC-PDCCH containing the information of transmission sub-band(s) is transmitted in every transmission sub-band(s) and UE identifies the transmission sub-band(s) by detecting at least one GC-PDCCH.


4. CORESET/PDCCH configuration for wide-band operation
In the last RAN1 meeting, CORESET/PDCCH configuration for wide-band operation was discussed but RAN1 didn’t reach consensus on this issue [1, 2]. In DL wide-band operation in which the actual transmission sub-band combination can vary depending on the result of LBT, it seems simple to configure CORESET to be confined within a single LBT sub-band. In this operation, it is expected that CORESET(s) can be configured in every LBT sub-band in active DL BWP. Therefore, the maximum number of CORESETs per BWP needs to be increased to cover up to 100MHz NR-U bandwidth. On the other hand, if CORESET is configured across multiple LBT sub-bands, a new mapping rules of CCE needs to be defined so that PDCCH candidate is confined within a single LBT sub-band. It is not necessary to increase the maximum number of CORESETs per BWP in this approach. 
In terms of specification complexity, it seems easier to support the former approach with only increasing the maximum number of CORESETs per BWP. 

Proposal 3: The maximum number of CORESETs in a BWP is increased and each CORESET is configured to be confined within a single LBT sub-band.
· The maximum number needs to cover 100MHz BWP case, i.e., maximum number should be equal to or larger than 5.


3.  Conclusion
[bookmark: _GoBack]In this contribution, we discussed on the wideband operation for NR-U. Based on the discussion, we made following proposals.
Proposal 1: For UL wideband operation in NR-U, the operation in which UE transmits the PUSCH in all or a subset of LBT bandwidths of the scheduled PUSCH for which CCA is successful at the UE is deprioritized in Rel-16.

Proposal 2: To identify gNB transmission sub-band(s) at UE, explicit indication via GC-PDCCH is supported.
· GC-PDCCH containing the information of transmission sub-band(s) is transmitted in every transmission sub-band(s) and UE identifies the transmission sub-band(s) by detecting at least one GC-PDCCH.

Proposal 3: The maximum number of CORESETs in a BWP is increased and each CORESET is configured to be confined within a single LBT sub-band.
· The maximum number needs to cover 100MHz BWP case, i.e., maximum number should be equal to or larger than 5.
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