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Introduction 
In RAN1 #94bis, the following agreement on wideband operation was made [1] and LS was sent to RAN2/4 for guidelines: 
	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.

Agreement:
Send LS to RAN4 on at least the following issues related to single wideband carrier operation, i.e., greater than 20 MHz:
· Potential need for new requirements within a carrier when the carrier spans multiple LBT bandwidth pieces
· Effect on UE receiver of interference from transmitters transmitting on parts of the same carrier
· Note: Other aspects can be included in the LS if necessary
· Note: RAN1 assumes that RAN4 will define requirements for carrier aggregation of 20 MHz carriers operating in unlicensed spectrum




Wideband operation
During study item, we listed up 4 alternative solutions for supporting DL wideband operation larger than 20 MHz but down selection is remained for work item.
· 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

Among 4 different options, option 1a/1b needs multiple active BWPs at a given time, which is not supported by Rel-15 NR and needs significant specification impacts if supported. Our basic preference is to keep a single active BWP both for UL and DL at a given time. 
Proposal 1: Only a single active BWP is supported both for UL and DL at a given time.

For option 2, it is the simplest approach but it is not possible to use available subbands in the case that CCA is successful for not all subbands inside the BWP, which may not be able to take full benefits of wideband operation for NR-U. For option 3, there may need to be some guidelines from RAN4 as we requested their response as given in [2]. 

Response LS from RAN4 has been received in RAN1, where their responses are shown below [3]:
	
· Question 1: Will there be a need for RF requirements within a wideband carrier (> 20 MHz) that spans multiple “LBT sub-bands?” Please consider transmit/receive requirements at both gNB and UE.

New RF requirements would be needed for transmission options as described in RAN1 LS, such as: 
· In-carrier leakage and blocking requirement: this will be required at the “gap(s)” where CCA fails.
· “Out-of-BWP” (however within the wideband carrier) leakage requirement: this may be required at the edges of BWP within the wideband carrier bandwidth.

RAN4 understands that there are potential challenges to define such requirements for some of the transmission options as shown in the LS (more than 20MHz transmission bandwidth when LBT fails in any “internal” LBT sub-band in the transmission bandwidth). However, for transmissions spanning multiple contiguous LBT sub-bands, requirements can be specified. RAN4 will study all these further in future meetings. 

· Question 2: Will guard bands be needed at the edges of each “LBT sub-band”?

Guard bands may or may not be needed and this needs further investigations depending on RF requirements for UE and gNB, etc. RAN4 would need to do further analysis on how to specify them.



[bookmark: _GoBack]From the LS, it is seen that RAN4 did not provide sufficient information for RAN1 to determine which option is feasible or not, especially between option 2 and option 4. The LS also says that RAN4 need more efforts for the detailed response on the questions that RAN1 had asked. Given that the current RAN4 need more time for preparing sufficient information that RAN1 needs, it is proposed not to make any progress on wideband related discussions and wait for RAN4’s additional responses.

Proposal 2: RAN1 should wait until RAN4 provides sufficient information for RAN1 to select option(s). RAN1 should not make progress on wideband operation until RAN4 provides additional responses.
Conclusion
In this contribution, we discussed wideband operation for NR-U and we derived the following proposals:

Proposal 1: Only a single active BWP is supported both for UL and DL at a given time.
Proposal 2: RAN1 should wait until RAN4 provides sufficient information for RAN1 to select option(s). RAN1 should not make progress on wideband operation until RAN4 provides additional responses.
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