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Introduction
In RAN#82 meeting the work item for NR operation in unlicensed spectrum was approved [1]. Among other topics the work item description includes the following objectives related to wideband operations:· 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).



Further, in RAN1#96bis the topic of wideband operation was discussed, and the different solutions for BWP-based UL operation within a carrier with bandwidth larger than 20 MHz were discussed [2]. The following was agreed: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 addition, in RAN1 #97 it was discussed how gNB can indicate its transmissions in frequency domain [3].Agreement:
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




In this contribution, we will further discuss design options and directions we think RAN1 should consider for unlicensed NR within the work item with respect to the wide band operations.
Discussion
Uplink wideband (>20 MHz) operation of NR-U
As included in the work item objectives for all wide-band operation cases, CCA is performed in units of 20MHz (at least for 5GHz).
For UL transmissions in a serving cell with carrier bandwidth greater than LBT bandwidth, for the case where UE performs CCA before UL transmission the two options concluded are listed as alternative 1 and 2 in the introduction section above. The two alternatives follow the mechanism of Rel-15 NR BWP configuration and activation with the difference being the support of partial BWP transmission (alternative 2). Since eMBB service is the main target for Rel-16 NR-U, it is quite normal for the network to configure a BWP exceeding 20MHz. In such a case, alternative 2 shows its superior performance on the spectral efficiency over alternative 1, especially when only a small partial BWP is busy at a time instant. Hence, we are supportive of the Alt 2 on top of the already agreed Alt 1, conditioned on positive indication from RAN4.
Proposal 1: NR-U to support that: UE transmits the PUSCH in all or a subset of LBT bandwidths of the scheduled PUSCH for which CCA is successful at the UE. 
In all options being discussed for the wideband operations the UE (or gNB) may end up in transmitting on parts of the BWP. The same situation of transmissions in a part of the BWP could be envisioned for occasional small data transmissions during an active data session, where in certain periods the communication is not requiring the full BWP to be utilized. Hence, there could be several scenarios where the UE would benefit from actively selecting a part of the BWP for the CCA procedure. If the UE would actively select only a subset of the BWP, one method could be a random selection of such sub-band(s) by the UE. However, since the expected channel utilization on the BWP could vary over time, and due to the general benefit of having gNB control over the resource utilization in a cell one option for further consideration could be to introduce methods that allow a gNB controlled prioritization of use for the different parts of the BWP.
[bookmark: _Hlk771236]For the downlink data transmissions explicit indication has been agreed as a mechanism to inform the UE that one or more carriers and/or LBT bandwidths are not available or available for DL reception We consider similar situation for uplink where an allocated carrier/channel may be relatively wide. Due to the unknown access possibilities in an unlicensed system it could be beneficial to study necessary NR enhancements for LBT operation on a wide BWP. Such enhancements could include considering system (gNB) awareness of the current channel properties of the configured BWPs for the system to be in control over which parts of the wider configured bandwidth are primarily used. 
Multiple methods are possible for such enhancements, e.g. in the case of uplink operation the network may control which 20MHz units to primarily use for each transmission to define a priority order for LBT among the multiple configured 20MHz units. This could be implemented e.g. by defining a primary sub-band for the CCA. We propose that these aspects are studied, to analyze pros and cons for different sub-band prioritization strategies.
Proposal 2: NR-U to support prioritization between multiple configured sub-bands for UL transmissions over a wideband carrier.
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Conclusions
In this contribution, based on the above discussion we have the following proposals:
[bookmark: _Hlk764406][bookmark: _Hlk16228576]Proposal 1: NR-U to support that: UE transmits the PUSCH in all or a subset of LBT bandwidths of the scheduled PUSCH for which CCA is successful at the UE. 
Proposal 2: NR-U to support prioritization between multiple configured sub-bands for UL transmissions over a wideband carrier.
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