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Background
[bookmark: _Hlk533669569]In NR-U study phase, wideband operation was discussed and the following outcomes were captured in TR38.889 [1].
	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
For UL 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 PUSCH on one or more BWPs
-	Option 1b: Multiple BWPs configured, multiple BWPs activated, transmission of PUSCH on single BWP
-	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
It is noted that CCA is declared to be successful or not in multiples of 20 MHz.


Moreover, in RAN1#AH1901 the following agreements were 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)
· 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

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.



In this contribution we present our views on wideband operation for NR-U operation.
 
Discussions
Wideband operation for downlink
[bookmark: _Hlk294201]In RAN1#AH1901, options 2 and 3 were agreed to be supported for wideband operation in DL with a single serving cell operation within a carrier with bandwidth larger than 20 MHz, namely NR-U supports the case where gNB may transmit PDSCH on parts or whole of single active BWP where CCA is successful at gNB. There are still five FFS points listed as follows.
· 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

The first three FFS points are related to RAN4 work, and therefore we should wait for their response. Regarding the 4th FFS point, there are two possible purposes to adopt an indication of transmitted LBT sub-bands from the gNB to the UE. One is to assist frequency domain resource allocation indication. For PDSCH scheduling, Rel-15 NR achieves flexible DL frequency domain resource allocation already, and it can be used not to allocate some particular LBT sub-bands only. On the other hand, the transmitted LBT sub-band indication may help UEs to be aware of the presence of UE-common signals such as CSI-RS. The other purpose would be to help UE to filter out undesired signals. At UE side, RF filter bandwidth may be set to align with the widest BWP bandwidth among the configured BWPs. When the gNB transmits PDSCH on parts the active BWP, another node may transmit a signal in the other part of the active BWP at the same time. In order to mitigate a negative impact from such interference, it may be better to use a baseband filter to block out signals within the indicated LBT sub-bands.

Proposal 1: 
· NR-U downlink supports signaling for indicating gNB’s transmitted LBT sub-bands.

Regarding PDCCH/PDSCH configuration/transmission for the parts of BWP where gNB does not transmit due to CCA failure, Rel-15 NR achieves flexible DL frequency domain resource allocation already, and it can be used not to allocate some particular LBT sub-bands only. For example, before the gNB gets the channel, the gNB can prepare multiple sets of PDCCH and PDSCH, each set intended for a respective UE, such that different sets are mapped to different LBT sub-bands. With this scheduling, at lease for the initial slot, downlink channel elimination due to LBT failure happens with per-UE basis. Therefore, no special handling is necessary at the UE side, except for the aforementioned baseband filtering.

Observation 1: 
· Rel-15 NR PDCCH/PDSCH configuration/transmission achieves flexible DL frequency domain resource allocation already, and it can be used not to allocate some particular LBT sub-bands only.

Wideband operation for uplink
[bookmark: _Hlk533672587]For uplink, BWP operation was designed to narrow RF window in order to reduce power consumption at the UE side. Therefore, the 2-ms requirement for BWP switching processing was defined. In Rel-15, even if a given UE is configured with a BWP wider than 20MHz (e.g. 40MHz), the network may allocate resources only within 20MHz when the UL transmission from the UE does not have a high priority. This adaptation can be done only by dynamic resource allocation but without using BWP switching. For NR-U, it has not been decided if the network is allowed to allocate UL resources only within some but not all of the sub-bands in a configured BWP. Looking at the reply LS from RAN4 [2], RAN4 will specify requirements for a partial BWP transmission case, if necessary. Therefore, this frequency resource allocation should be allowed as long as the OCB requirement is satisfied on each of the scheduled sub-bands.

Proposal 2: 
· For a UE configured with a BWP having multiple of 20MHz sub-bands, the network is allowed to allocate UL resources only within some but not all of the 20MHz sub-bands.

Given that the above-suggested resource allocation is allowed in NR-U uplink, there is no reason to prevent PUSCH transmissions using parts of a single BWP when LBT is successful only the part of the BWP. Therefore, for NR-U uplink, Option 3 (i.e. Multiple BWPs can be configured, single BWP activated, gNB transmits PUSCH on parts or whole of single BWP where CCA is successful at gNB) should be supported.

Proposal 3: 
· For uplink,
· Option 3 (i.e. Multiple BWPs can be configured, single BWP activated, gNB transmits PUSCH on parts or whole of single BWP where CCA is successful at gNB) should be supported.

Conclusion
In this contribution we present our views on wideband operation for NR-U operation, and we make the following proposals:

Proposal 1: 
· NR-U downlink supports signaling for indicating gNB’s transmitted LBT sub-bands.

Observation 1: 
· Rel-15 NR PDCCH/PDSCH configuration/transmission achieves flexible DL frequency domain resource allocation already, and it can be used not to allocate some particular LBT sub-bands only.

Proposal 2: 
· For a UE configured with a BWP having multiple of 20MHz sub-bands, the network is allowed to allocate UL resources only within some but not all of the 20MHz sub-bands.

Proposal 3: 
· For uplink,
· Option 3 (i.e. Multiple BWPs can be configured, single BWP activated, gNB transmits PUSCH on parts or whole of single BWP where CCA is successful at gNB) should be supported.
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