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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.



In this contribution we present our views on wideband operation for NR-U operation.
 
Discussions
Wideband operation for downlink
In RAN1#94bis, options for BWP-based operation within a carrier with bandwidth larger than 20 MHz were listed for further down-selection.

· 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

BWP is newly introduced in Rel-15 NR and is a fundamental function for Rel-15 NR. Rel-15 NR has been designed on the basis of the concept that only a single BWP can be activated per serving cell for a given UE. If this concept is modified for NR-U, the modification has huge impacts on not only RAN1 work but also RAN2 standardization effort for NR-U. Therefore, the number of active BWPs per serving cell should be limited to one, as in Rel-15 NR.

Proposal 1: 
· For NR-U downlink, the number of active BWPs per serving cell should be limited to one, as in Rel-15 NR.

Options 2 and 3 cause a same behaviour (i.e. performing a transmission) when CCA is successful at gNB for the whole BWP. The only difference between Options 2 and 3 is whether to perform a transmission when CCA is successful at gNB for a part of the BWP but not the whole BWP. Here, even with Option 3, the gNB does not always have to perform the transmission when CCA is successful at gNB for a part of the BWP. In other words, Option 2 is a special case of Option 3. Therefore, Option 2 should be supported anyway, and it should be studied further whether to support Option 3 on top of Option 2. Our view is that Option 3 brings much more transmission opportunities for NR-U nodes compared to Option 2, and therefore it should be supported, too.

Proposal 2: 
· For downlink,
· Option 3 (i.e. Multiple BWPs can be configured, single BWP activated, gNB transmits PDSCH on parts or whole of single BWP where CCA is successful at gNB) should be supported.
· Option 2 (i.e. 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) can be realized by the scheduler.

Wideband operation for uplink
By the same reason as for downlink, the number of active BWPs per serving cell should be limited to one, as in Rel-15 NR.

Proposal 3: 
· For NR-U uplink, the number of active BWPs per serving cell should be limited to one, as in Rel-15 NR.

[bookmark: _Hlk533672587]Especially 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 4: 
· 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 5: 
· 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
[bookmark: _GoBack]In this contribution we present our views on wideband operation for NR-U operation, and we make the following proposals:

Proposal 1: 
· For NR-U downlink, the number of active BWPs per serving cell should be limited to one, as in Rel-15 NR.

Proposal 2: 
· For downlink,
· Option 3 (i.e. Multiple BWPs can be configured, single BWP activated, gNB transmits PDSCH on parts or whole of single BWP where CCA is successful at gNB) should be supported.
· Option 2 (i.e. 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) can be realized by the scheduler.

Proposal 3: 
· For NR-U uplink, the number of active BWPs per serving cell should be limited to one, as in Rel-15 NR.

Proposal 4: 
· 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 5: 
· 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.

References
[1] 3GPP TR38.889 v16.0.0 (2018-12) “Study on NR-based access to unlicensed spectrum”.
[2] R4-1816658, “Reply LS on wideband carrier operation for NR-U”, 3GPP TSG-RAN WG4 Meeting #89, Ericsson, November 2018.

4

