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Introduction
For NR-U, two schemes allowed to use wideband operation for bandwidth larger than 20MHz:
· Scheme 1: CA
· Scheme 2: wideband operation with CHBW larger than 20MHz under single carrier
For DL wideband operation, below agreed:
	RAN4 has discussed NR-U single wideband carrier operations. The following agreements apply at least for DL wideband carrier operation. RAN4 will discuss UL wideband carrier transmissions in future.
 
· It is feasible to operate single carrier wideband operation when when LBT is successful in all LBT sub-bands
· FFS whether guardbands are needed in between LBT sub-bands or not

· Mode 2 (Single wideband carrier when LBT is successful in a subset of the LBT sub-bands which are contiguous) is feasible at least if PRBs within the guardband of two contiguous LBT sub-bands are not scheduled by gNB.
· FFS filter adaptation time if PRBs within the guardband of two contiguous LBT sub-bands are scheduled by gNB.
· is feasible at least for WiFi-like requirements for in-carrier leakage (e.g. 20dbr).
· FFS what regional regulatory requirements apply in LBT sub-bands where LBT fails. 
· RAN4 will investigate the feasibility whether regional regulatory requirements are met or not for in-carrier leakage.

· Mode 3 (Single wideband carrier when LBT is successful in a subset of the LBT sub-bands which are non-contiguous) 
· is feasible at least if PRBs within the guardband of two contiguous LBT sub-bands are not scheduled by gNB. 
· is feasible at least for WiFi-like requirements for in-carrier leakage (e.g. 20dbr).
· FFS what regional regulatory requirements apply in LBT sub-bands where LBT fails. 
· RAN4 will investigate the feasibility whether regional regulatory requirements are met or not for in-carrier leakage. 
· FFS what level of in-carrier leakage and blocking requirements can be met at the BS and UE
· FFS how to specify this in RAN4
· FFS filter adaptation time if PRBs within the guardband of two contiguous LBT sub-bands are scheduled by gNB.



For UL wideband operation, followed guidelines agreed in last RAN plenary:
	· Wideband operation (UE and BS)
· Prioritize Alt 1 (all-or-nothing) for UL operation
· RAN4 is currently discussing UL and DL wideband operation and related emission requirements for in-channel leakage/selectivity.



Discussion
Wideband operation modes: there are 3 modes for single wideband carrier operation:
· Mode 1: LBT is successful in all LBT sub-bands
· Mode 2: LBT is successful in a subset of the LBT sub-bands which are contiguous
· Mode 3: Single wideband carrier when LBT is successful in a subset of the LBT sub-bands which are non-contiguous
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Now RAN4 concluded all the mode 1~3 are feasible in DL, meanwhile it’s still FFS whether guard-band among contiguous sub-block needed or not and whether PRBs overlapped within guard-band can be used.

First of all as analyzed in [1], in order to facilitate wideband operation under single carrier, all the sub-block need to follow single common resource gird for RB location and channel placement. And guard-band among each sub-block should be integer number of RBs.
Proposal 1: The channelization of each 20 MHz should be on the same common resource grid (i.e., guard band between neighboring 20 MHz channels is an integer multiple of RBs)

As specified in BS/UE specification, the SU/guard-band is pending on the combination of SCS and channel bandwidths.
In general under fixed SCS, SU increased following CHBW increased since portion of guard-band compared to VCHBW decreased.
Table 5.3.3-1: Minimum guardband for each UE channel bandwidth and SCS (kHz)
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	15
	242.5
	312.5
	382.5
	452.5
	522.5
	592.5
	552.5
	692.5
	N/A
	N/A
	N/A
	N/A

	30
	505
	665
	645
	805
	785
	945
	905
	1045
	825
	925
	885
	845

	60
	N/A
	1010
	990
	1330
	1310
	1290
	1610
	1570
	1530
	1450
	1410
	1370


  
Two kinds of possible implementation of baseband filtering can be considered to support above modes:
· Type 1: fixed baseband filtering as per sub-block basis
· No baseband filtering adaption required 
· Spectrum utilization will be 20MHz basis for singe carrier wideband operation
· Type2: adaption baseband filtering based on LBT outcome
· Baseband filtering adaption required
· Spectrum utilization can be adapted based on bandwidth of contiguous sub-blocks

For Type 1 UE, guard-band always according to 20MHz, and RBs overlapped within guard-band among sub-block cannot be used.

For Type 2, channel edge guard-band according to aggregated BW for each contiguous sub-block, for example as in figure 1:
· Mode 1: with contiguous 80MHz CHBW (4 sub-blocks all available), guard-band can be based on 80MHz CHBW on channel edge, RBs overlapped within guard-band among sub-block can be used
· Mode 2: with single contiguous sub-blocks available, guard-band should be based on 60MHz for channel edge.
· Mode 3: Two subset of the LBT sub-bands, one with 40MHz (2 contiguous sub-blocks), another one 20MHz, the channel edge guard-band can be based on corresponding to aggregated of sub-set of the contiguous LBT sub-bands.

Observation1: Required guard-band size on channel edge pending on the baseband filtering assumption.
Observation2: Whether guard-band among contiguous Sub-blocks can be used or not pending on baseband filtering assumption.
Proposal 2: Guard-band among successful contiguous LBT sub-blocks should no later than guard-band defined for 20MHz CHBW.

Summary
In this contribution, channel arrangement for NR-U wideband single carrier operation was discussed.
Proposal 1: The channelization of each 20 MHz should be on the same common resource grid (i.e., guard band between neighboring 20 MHz channels is an integer multiple of RBs)
Observation1: Required guard-band size on channel edge pending on the baseband filtering assumption.
Observation2: Whether guard-band among contiguous Sub-blocks can be used or not pending on baseband filtering assumption.
Proposal 2: Guard-band among successful contiguous LBT sub-blocks should no later than guard-band defined for 20MHz CHBW.
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