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1. Introduction
In RAN1#94bis, the frame structure for NR-U was extensively discussed and the following agreements were made [1]:
Agreement:
· NR-U should support that a serving cell can be configured with bandwidth larger than 20 MHz.

· 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

· Note: CCA is declared to be successful or not in multiples of 20 MHz.

· FFS for UL operation including some or all of above options can be applied

· Note: Capture the following in TR only after further discussion for down-selecting from the options in RAN1#95.

In RAN1#92bis, the operation bandwidth of the carrier was discussed [2]:
Agreement:
· Study possible enhancements for HARQ operation 

· Study changes needed for Configured Grant support in NR-U
· Baseline for study: If absence of Wi-Fi cannot be guaranteed (e.g. by regulation) in the band (sub-7 GHz) where NR-U is operating, the NR-U operating bandwidth is an integer  multiple of 20MHz 
· At least for band where absence of Wi-Fi cannot be guaranteed (e.g. by regulation), LBT can be performed in units of 20 MHz. 

· FFS: details on how to perform LBT for as single carrier with bandwidth greater than 20 MHz, i.e., integer multiples of 20 MHz.

· Study whether or not the following techniques enhance performance beyond the baseline LBT mechanisms

· Techniques to cope with directional antennas/transmissions
· Receiver assisted LBT : RTS/CTS type mechanism
· On-demand receiver assisted LBT: For example receiver assisted LBT enabled only when needed 

· Techniques to enhance spatial reuse 
· Preamble detection

· Enhancements to baseline LBT mechanisms above 7 GHz
· Note: LTE-LAA LBT mechanism are assumed as baseline for evaluations for 5GHz. 

· Note: Other aspects are not precluded from being included
In this contribution, we discuss the wideband performance in NR-U and draft the text proposal according to the discussions.
2. Discussion on the wideband performance
1.1. Bandwidth of BWP in NR-U
In RAN1#92bis, it has been agreed that the NR-U operation bandwidth is an integer multiple of 20MHz if the absence of Wi-Fi cannot be guaranteed (e.g. by regulation) in the band (sub-7 GHz) where NR-U is operating. This restriction is applied to avoid the interference to Wi-Fi if the channels of NR-U are not aligned with those of Wi-Fi. In this case, it is straightforward to conclude that the bandwidth of the BWP should also be limited to an integer multiple of 20MHz.
However, in other scenarios, such as IIOT, where the absence of Wi-Fi and other technology can be guaranteed on a long-term basis (e.g. by regulation), the interference to other systems caused by the misalignment of the channels is no longer a problem. The bandwidth of the NR-U operation can be relaxed with variant values as long as the granularity of the bandwidth of the NR-U nodes are aligned, e.g. integer number of a certain bandwidth, which is not limited to 20MHz. Meanwhile, the bandwidth of the BWP in these scenarios can also be up to gNB’s configuration without 20MHz limitation. 

1.2. BWP-based operation
In RAN1#94bis, the BWP-based operation was discussed, and four options were proposed as candidate solutions for NR-U DL operation with bandwidth larger than 20MHz. In this section, we will analyze the pros and cons of these options.
Option 1a: Multiple BWPs configured, multiple BWPs activated, transmission of PDSCH on one or more BWPs.

Option 1a UE supports multiple active BWPs, the UE will monitor PDCCH on more than one BWP and receive PDSCH on more than one BWP. gNB performs LBT on all the configured BWPs of the UE, and transmit on the BWPs which channel is detected as idle. The UE will always monitor on all the configured BWPs. Option 1a is similar to CA regarding the data transmission and receiving, while CA is already supported for NR-U operation.
Option 1b: Multiple BWPs configured, multiple BWPs activated, transmission of PDSCH on single BWP.

This option does not require UE to receive data on more than one BWP. In order to increase the resource usage, gNB will send data on one of the idle BWP(s) after LBT. The chosen BWP information is not available at the UE side, therefore, UE does not know on which BWP the gNB will send data. One solution is to let the UE monitors PDCCH on all the configured BWPs, whenever PDCCH or other signal/channel is detected on a BWP, UE will continue receive data on this 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 2 allows only one active BWP for each UE, and gNB performs LBT on this active BWP. gNB is allowed to transmit only when the channel(s) of the whole BWP is detected as idle. That is to say, as long as any of the LBT subband (e.g. 20MHz) is busy, gNB should not transmit on this BWP. Besides, since only one BWP is activated for each UE, even if the channels of the other configured BWPs are idle, gNB is not allowed to transmit on the non-active BWPs. This option is not flexible and efficient for NR-U operation.
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.
Option 3 is an improved version of option 2. The UE still has one active BWP at each time, the difference is that the gNB can transmit on part of the BWP if the other part of the BWP is sensed to be busy. This is more efficient compared with option 2, and increases the resource usage. It is a tradeoff between the UE capability regarding the BWP operation and the resource usage.
According to the above analysis, option 1b and option 3 BWP-based operations should be supported for NR-U serving cells with bandwidth larger than 20MHz. 

For UL transmission with bandwidth larger than 20MHz, similar BWP-based operations can be supported as below

- Option 1:  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 parts or whole of single BWP where CCA is successful at UE.
Same as for DL, with option 1, UE can transmit PUSCH in one of the BWPs which channels are detected as idle, gNB detect on all the configured BWPs of the UE. With option 2, only one BWP is activated for the UE, UE transmits PUSCH on part of the BWP if the other part of the BWP is sensed to be busy.
3. Text proposal for TR38.889
In TR 38.889, only the bandwidth of the carrier was captured. Since BWP-based operation is also agreed as a NR-U feature, the bandwidth of the BWP should also be captured in the TR.  In addition, the NR-U operation bandwidth when Wi-Fi coexists has been discussed. The bandwidth requirements when the absence of Wi-Fi and other technology can be guaranteed on a long run basis should also be included in the TR.
In addition, the BWP-based options should also be captured in TR to support the NR-U operation with carrier bandwidth larger than 20MHz.
----------------------------------------------------------Start of text proposal ---------------------------------------------------

7.2.1. 1 Frame structure
(unchanged parts are omitted)

Initial active DL/UL BWP is approximately 20MHz for 5GHz band, though the final value will be quantized to number of PRBs. Initial active DL/UL BWP is approximately 20MHz for 6GHz band if similar channelization as 5GHz band is used for 6GHz band. The bandwidth of the BWP configured to the UE is an integer multiple of 20MHz for 5GHz band when the absence of Wi-Fi cannot be guaranteed (e.g. by regulation). The bandwidth of the BWP configured to the UE is an integer multiple of 20MHz for 6GHz band when the absence of Wi-Fi cannot be guaranteed (e.g. by regulation) if similar channelization as 5GHz is used for 6GHz band. If the absence of Wi-Fi and other technology can be guaranteed on a long term basis (e.g. by regulation), the BWP bandwidth and the NR-U operating bandwidth are not limited to an integer multiple of 20MHz.
(unchanged parts are omitted)
It has been identified that FBE operation for the scenario where it is guaranteed that LBE nodes are absent on a long term basis (e.g., by level of regulation) and FBE gNBs are synchronized can achieve the following: Ability to use frequency reuse factor 1; Lower complexity for channel access due to lack of necessity to perform random backoff. It is noted that this does not imply that LBE does not have benefits in similar scenarios although there are differences between the two modes of operation. It is also noted that FBE may also have some disadvantages compared to other modes of operation such as LBE, e.g., a fixed overhead for idle time during a frame.
NR-U should support that a serving cell can be configured with bandwidth larger than 20MHz. For DL operation, the following BWP-based operation within a carrier with bandwidth larger than 20MHz can be considered.

· Option 1: 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 parts or whole of single BWP where CCA is successful at gNB
For UL operation, the following BWP-based operation with a carrier with bandwidth larger than 20MHz can be considered:

· Option 1: 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 parts or whole of single BWP where CCA is successful at UE
Note that CCA is declared to be successful or not in multiples of 20MHz.
----------------------------------------------------------End of text proposal ----------------------------------------------------

4. Conclusion

In this contribution, we discussed the feasibility of the. The following observations and proposal are given:

Proposal 1: Adopt the text proposal in section 3 for TS38.889 correction
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