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Background
In RAN#84, guidance on essential functionality for NR-U was actively discussed, and the following items were agreed as essential for NR-U wideband operation [1].
	7.2.2.2.5 Wideband operations
Essential
· Coreset for wideband (multiple coresets with one or more per LBT subband or multi-cluster coreset with one cluster per subband)
Optimizations
· If PUSCH Alt 2 is also supported 



In this contribution we present our views on wideband operation for NR-U operation.
 
Discussions
Guardband and BWP size
In Rel-15 NR, if carrier bandwidth is wide enough, BWPs with the carrier bandwidth are not required to have guardbands, except for those located at the edges of the carrier bandwidth. In addition, locations of BWPs within the carrier bandwidth can be flexibly configured. On the other hand, NR-U operation, other node’s signal could be present in the carrier bandwidth. Therefore, it requires intra-carrier guards so as to reduce the leakage’s impact. The additional requirement for NR-U operation is not only that. Possible locations of BWP should be well aligned with other RATs.

[bookmark: _Hlk497144372]Table 5.3.2-1: Maximum transmission bandwidth configuration NRB in TS38.101-1
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	160
	216
	270
	N/A
	N/A
	N/A
	N/A

	30
	11
	24
	38
	51
	65
	78
	106
	133
	162
	217
	245
	273

	60
	N/A
	11
	18
	24
	31
	38
	51
	65
	79
	107
	121
	135



Table 5.3.3-1: Minimum guardband for each UE channel bandwidth and SCS (kHz) in TS38.101-1
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	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


NOTE:	The minimum guardbands have been calculated using the following equation: (BWChannel x 1000 (kHz) - NRB  x SCS x 12) / 2 - SCS/2, where NRB  are from Table 5.3.2-1.

Considering the maximum transmission bandwidth configuration and minimum guardband, which also needs to apply to intra-carrier guard, the number of available RBs within a given BWP is limited depending on the combination of carrier bandwidth and BWP bandwidth. Figure 1 shows an example of 80MHz carrier bandwidth. The number of available RBs within 20 MHz, 40 MHz and 60 MHz BWPs within the 80MHz carrier bandwidth are limited to 50 PBs, 105 RBs and 161 RBs, respectively. This limitation applies to 20 MHz sub-band(s) and sub-band combinations within 80MHz BWP.

[image: ]
Figure 1: Guard-band and BWP sizes.

Observation 1: 
· When carrier bandwidth is wider than 20MHz in NR-U cell, the maximum number of available RBs is smaller than the one defined in Table 5.3.2-1 “Maximum transmission bandwidth configuration NRB” in TS38.101-1, except for the case when the whole carrier bandwidth is fully available.

In Rel-15, UE supporting 40MHz carrier bandwidth but not supporting 20MHz carrier bandwidth can camp to the serving cell having 20MHz BWP and 40MHz carrier bandwidth. The reason is because this requirement is based on the RF filter design assumption that there is no other interfering/interfered RAT in the same carrier bandwidth. However, this assumption is not applicable to NR-U band, since another RAT may transmit a signal even within the carrier bandwidth of NR-U cell. Therefore, access to NR-U cell may require for UEs to support 20MHz carrier bandwidth, irrespective of whether the NR-U cell’s carrierBandwidth is equal to 20MHz or more than that.

Observation 2: 
· Access to NR-U band may require for UEs to support 20MHz carrier bandwidth, irrespective of common RRC parameter carrierBandwidth.

Use of potential In-carrier guardband for PDSCH/PUSCH transmission
According to LS reply from RAN4, in-carrier guard-bands are necessary in order to avoid leakage from/to the adjacent RAT’s transmission/reception in the adjacent LBT bandwidth. On the other hand, if contiguous LBT bandwidths are acquired by NR-U node according to LBT outcomes, the NR-U node does not have to handle the power leakage between those contiguous LBT bandwidths. To maximize resource utilization, in-carrier guard-band between transmitted adjacent LBT bandwidths should be able to be used for PDSCH, when both LBT bandwidths at both sides of the in-carrier guard-band are available.

Proposal 1: 
· In-carrier guard-band between transmitted adjacent LBT bandwidths should be able to be used for PDSCH, when both LBT bandwidths at both sides of the in-carrier guard-band are available.

CORESET configuration for wideband operation
Frequency domain resource allocation of Rel-15 CORESET configuration is based on a bitmap where each bit corresponds to a respective set of 6 contiguous CRB. Figure 2 shows 6CRB grid for CORESET configuration for 20MHz unlicensed carrier. According to Rel-15 SPECs, 6CRB grid is based on Point A, and therefore the starting PB of a DL BWP is not always aligned with the 6CRB grid for CORESET. This causes the cases that the maximum number of RBs in a CORESET is 42, which cannot support aggregation level 8 with 1 OFDM symbol duration nor aggregation level 16 with 2 OFDM symbol duration. To solve this issue, NR-U should support an RB-wise offset for frequency domain CORESET allocation.

[image: ]
Figure 2: 6CRB grid for CORESET configuration

Proposal 2: 
· Search space set configuration for having multiple monitoring locations in the frequency domain should enable an RB-level offset to frequency domain location of the associated CORESET.

Dynamically scheduled PUSCH
It has been discussed whether Alt. 2 is supported in addition to Alt. 1 or not for dynamic scheduled PUSCH.
· Alt. 1: UE transmits the PUSCH only if CCA is successful at UE in all LBT bandwidths of the scheduled PUSCH.
· Alt. 2: UE transmits the PUSCH in all or a subset of LBT bandwidths of the scheduled PUSCH for which CCA is successful at the UE.
Considering the limited time budget, we propose that Alt. 2 (UE transmits the PUSCH in all or a subset of LBT bandwidths of the PUSCH for which CCA is successful at the UE) is not considered for Rel-16.

Proposal 3: 
· Alt. 2 (UE transmits the PUSCH in all or a subset of LBT bandwidths of the PUSCH for which CCA is successful at the UE) is not considered for Rel-16.

Conclusion
In this contribution we present our views on wideband operation for NR-U operation, and we make the following proposals:

Observation 1: 
· When carrier bandwidth is wider than 20MHz in NR-U cell, the maximum number of available RBs is smaller than the one defined in Table 5.3.2-1 “Maximum transmission bandwidth configuration NRB” in TS38.101-1, except for the case when the whole carrier bandwidth is fully available.

Observation 2: 
· Access to NR-U band may require for UEs to support 20MHz carrier bandwidth, irrespective of common RRC parameter carrierBandwidth.

Proposal 1: 
· In-carrier guard-band between transmitted adjacent LBT bandwidths should be able to be used for PDSCH, when both LBT bandwidths at both sides of the in-carrier guard-band are available.

Proposal 2: 
· Search space set configuration for having multiple monitoring locations in the frequency domain should enable an RB-level offset to frequency domain location of the associated CORESET.

Proposal 3: 
· Alt. 2 (UE transmits the PUSCH in all or a subset of LBT bandwidths of the PUSCH for which CCA is successful at the UE) is not considered for Rel-16.
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