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 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK16][bookmark: OLE_LINK15][bookmark: OLE_LINK2]At the RAN #82 meeting, the new WI proposal on “NR-based Access to Unlicensed Spectrum” (NR-U) was approved [1]. This WI targets to specify NR enhancements for a single global solution framework operating in unlicensed bands, e.g., 5GHz and 6GHz. In the WID of NR-U, it was described about the specifying support for wide-band operation. During NR-U SI stage, some agreements were reached and can be regarded as a starting point for NR-U WID. 
In this contribution, we share our views on wide-band operation for NR-U, including BWP-based operation within a carrier with bandwidth larger than 20 MHz and LBT for multiple carriers.
Wide-band operation
2.1	BWP-based operation within a carrier with bandwidth larger than 20 MHz
According to the conclusion of NR-U SI stage, NR-U supports that a serving cell can be configured with bandwidth larger than 20MHz. And four options were provided as candidate solutions for NR-U DL BWP-based operation within a carrier with bandwidth larger than 20 MHz.
· 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.
From the above options, we can see that Option 2 supports multiple BWPs configured but only single BWP activated that is the same configuration method as Rel-15 NR and there are no additional requirements for UE. But whether the transmission is allowed on this single active BWP depends on the all subband LBT result within one BWP. This is to say, if any one of subband LBT such as 20 MHz is busy, even if other subband LBT is idle, gNB cannot also transmit on this active BWP. This method will result in less PDSCH transmission opportunity, which will lead to worst spectral efficiency. 
Compared with Option2, Option1 (1a and 1b) and Option3 will provide more transmission opportunity and increases the resource usage. Specifically, option1support multiple active BWPs and as long as one of multiple active BWPs LBT is idle, gNB can transmit PDSCH on the active BWPs. Wherein, for option1a, gNB can transmit on the one or more BWPs due to more than one BWP LBT can succeed. While for option3, PDSCH transmission is subject to subband LBT success. This is to say, the gNB can transmit on the active BWP if some subbands within active BWP are sensed to be busy.
Based on the above analysis, considering spectral efficiency and transmission opportunity, Option1 (1a and 1b) and Option 3 should be supported with high priority and Option 2 excluded.
Observation1: Considering spectral efficiency and transmission opportunity, Option1 (1a and 1b) and option3 for BWP-based operation should be supported for NR-U serving cells with bandwidth larger than 20MHz.
Further, Option1 (1a and 1b) is based on multiple active BWPs. However, multiple active BWPs are not supported in Rel-15 NR. While option 3 depends on LBT outcome, a transmission may occupy contiguous clear LBT subbands or a mix of contiguous and non-contiguous clear LBT subbands. If non-contiguous LBT subband within single active BWP is busy, this will introduce in-gap leakage and interference at receiver that may cause blocking. In order to better support Option1 (1a and 1b) and Option 3, RAN1 has sent a LS on wideband carrier operation for NR-U to RAN4 and meanwhile it was also copied to RAN2 [2]. Wherein, RAN1 has received a response on RF and guard bands requirement for Option 3 from RAN4 [3]: RAN4 would need to further analysis and study on it in future meetings. Based on this reply, we expect to more discussion on how to support Option 3 for RAN1 in conjunction with RAN4 in future meetings. But the conclusion and some guidelines of RAN2 on multiple BWPs activated haven’t been provided to RAN1 [4]. Thus, to ensure Option 1(1a and 1b) can continue to carry out further research and discussion in an orderly way, it was suggested that RAN1 should send a LS specifically to RAN2 on multiple BWPs activated simultaneously for NR-U, which is to make this issue discussed in RAN2 and some guidelines are given to RAN1.
Proposal 1: Considering spectral efficiency and transmission opportunity, Option 1 (1a and 1b) and option3 for BWP-based operation should be supported.
[bookmark: OLE_LINK3]Proposal 2: It is suggested that more discussion on how to support Option 3 are needed for RAN1 in conjunction with RAN4 in future meetings.
Proposal 3: For Option 1a/1b, RAN1 can send an LS to RAN2 to request some guidelines on multiple activated BWPs.
2.2	LBT for multiple carriers
In order to transmit on the wideband carrier, a straightforward way is to perform LBT operation on the entire wideband carrier, which can fully utilize the entire wideband carrier if LBT succeeds. When the entire wideband carrier is consist of multiple 20 MHz carriers, then LBT of wideband carrier is fail if any one of multiple 20 MHz carriers within wideband carrier is busy. In order to improve the probability of channel access, another way is to perform the LBT on each 20 MHz carrier. LBT for multiple carriers can be done in a similar manner as it is done for LTE-LAA multiple CCs (e.g., Type A/B) in TS 36.213 Section 15.1.5 [5]. Compared with LBT of wideband carrier, LBT on multiple 20 MHz carriers can improve the spectrum utilization and coexistence fairness with incumbent systems. Based on this, LBT of LTE-LAA multiple CCs (e.g., Type A/B) manner can be used as starting point for research LBT for multiple carriers.
Proposal 4: LBT of LTE-LAA multiple CCs (e.g., Type A/B) manner can be used as starting point for research LBT for multiple carriers.
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In this contribution, we share our views on wide-band operation for NR-U. We have the following proposals:
Observation1: Considering spectral efficiency and transmission opportunity, Option 1 (1a and 1b) and option3 for BWP-based operation should be supported for NR-U serving cells with bandwidth larger than 20 MHz.
Proposal 1: Considering spectral efficiency and transmission opportunity, Option1 (1a and 1b) and option3 for BWP-based operation should be supported.
Proposal 2: It is suggested that more discussion on how to support option3 are needed for RAN1 in conjunction with RAN4 in future meetings.
Proposal 3: For Option 1a/1b, RAN1 can send an LS to RAN2 to request some guidelines on multiple activated BWPs.
[bookmark: _GoBack]Proposal 4: LBT of LTE-LAA multiple CCs (e.g., Type A/B) manner can be used as starting point for research LBT for multiple carriers.
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