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 Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK1][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 have been reached and can be regarded as a starting point for NR-U WID. 
 In the AH1901 meeting [2], the following agreements about wide-band operation were reached:
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
· Send LS to RAN4 to inform above decision with the description that RAN1 requires RAN4’s feedback on the first three FFS parts in addition to what was requested in earlier LSs.
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.
· Inform RAN2 of this decision
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 AH1901 meeting, operation with multiple active BWPs for a carrier on unlicensed bands was not supported at least in Rel-16 NR-U WI, only one active BWP for a carrier on unlicensed bands was supported. That is to say, one of the following two candidate solutions may be supported for NR-U DL/UL BWP-based operation within a carrier with bandwidth larger than 20 MHz.
· 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 option3 support one activated BWP for a UE within a carrier and the bandwidth of this activated BWP can be in multiple LBT sub-band. As shown in Figure1, the bandwidth of active BWP is 120 MHz, including 5 sub-bands, each of which is 20 MHz. The bandwidth of LBT sub-band is 20 MHz. If the gNB performs LBT failure on the specific sub-band such as sub-band #2, then it cannot transmit any signal/channels on the sub-band #2, but it can transmit information on the other sub-bands such as sub-band #1, sub-band #3, sub-band #4, sub-band #5 and sub-band #6 as shown in Figure1(a), which will lead to discontinuous transmission(e.g., two discontinuous transmission blocks) on the whole activated BWP. Further, as the number of sub-band LBT failure increases, the number of discontinuous transmission blocks will also increase to some extent as shown in Figure1(b), e.g., three discontinuous transmission blocks, which will have more stringent RF requirements (e.g. adaptation of RF filtering). With regard to this situation mentioned above, RAN1 has sent a LS on wide-band carrier operation for NR-U to RAN4 and meanwhile it was also copied to RAN2 [3][4]. RAN1 expect to more discussion on supportable gaps and combinations of gaps between discontinuous blocks, transmission bandwidth adaptation delay and  the occupied LBT sub-bands due to regulation and coexistence considerations for RAN1 in conjunction with RAN4 in future meetings. Besides, RAN1 also expect RAN2 to take RAN1’s agreement into account in their further work. If possible, some guidelines from RAN2 are given to RAN1.


                 
(a)                                                       (b)
Figure1. Example of multiple LBT sub-bands in an activated BWP
While for Option2, any signals/channel is allowed to transmit on this activated BWP depend on the all sub-band LBT result, which is a special case of option3. Compared with Option3, Option2 provides less transmission opportunities and lowers the resource usage. Based on this, Option3 should be supported with high priority.
For the PDSCH transmission for Option3, if a PDSCH transmission spans multiple sub-bands and gNB perform LBT failure on one or more sub-bands, then PDSCH can be transmitted on the sub-bands of LBT success. Wherein, PDSCH on the sub-bands of LBT failure can be punctured or the gNB can prepare different sets of PDSCH for different LBT results. For PDCCH, the gNB’s transmission bandwidth would vary due to the sub-band LBT result, which will probably lead to no CORESET configured on LBT successful sub-band. Note that Rel-15 NR only support up to three CORESETs per BWP. Therefore, a straightforward method is to have CORESET configuration on each LBT sub-band within single activated BWP and it is accompanied by the risk of increasing UE blindness times.
As to whether/how to indicate gNB’s transmitted LBT sub-bands, we think that UE can obtain actual transmitted LBT sub-band information by detection initial signal. 
Proposal 1: Considering spectral efficiency and transmission opportunity, option3 for BWP-based operation should be supported with high priority.
[bookmark: OLE_LINK3]Proposal 2: It is recommended that more discussion on how to support Option 3 are needed for RAN1 in conjunction with RAN4 in future meetings.
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 [6]. 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.
[bookmark: IDX-CHP-8-0994][bookmark: IDX-CHP-8-0995][bookmark: IDX-CHP-8-0996][bookmark: IDX-CHP-8-0993][bookmark: IDX-CHP-8-0992] Conclusion 
In this contribution, we share our views on wide-band operation for NR-U. We have the following proposals:
Proposal 1: Considering spectral efficiency and transmission opportunity, option3 for BWP-based operation should be supported with high priority.
Proposal 2: It is recommended that more discussion on how to support option3 are needed for RAN1 in conjunction with RAN4 in future meetings.
Proposal 3: 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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