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Introduction
In the last meeting, RAN4 has made quite a progress on the band definition for frequency range from 52.6GHz ~71GHz [1], along with their supported minimum and maximum channel bandwidths for both licensed bands and unlicensed. However, we haven’t concluded on maximum channel bandwidth for 960kHz and the corresponding SU [2]. In this contribution, we give our preference on the supported channel bandwidth set including maximum channel bandwidth for 960kHz and some initial discussion on the spectrum utilization for these channel bandwidth and carrier aggregation support issues.
Discussion
Maximum channel bandwidth for 960kHz
An LS [3] was sent to RAN1 on channel bandwidths for 60GHz band, in which RAN4 has made a consensus on the supported minimum channel bandwidths for 120kHz and 480kHz. For 960kHz, we don’t have bias on the minimum channel bandwidths, however, the maximum channel bandwidth was not concluded. The following options [2] for maximum channel bandwidth for 960kHz were brought up in the last meeting:
· 2000MHz for both licensed and unlicensed operations 
· 2160MHz as the max. bandwidth, also 2000MHz will be specified as a channel bandwidth, both licensed and unlicensed operations
· 2160MHz for unlicensed operation and 2000MHz for licensed operation 
· Make a decision for unlicensed operation and FFS for licensed operation 
Our preference is to define 2000 MHz for both licensed and unlicensed operations. In the last meeting, RAN4 aimed to harmonize the system parameters for both licensed and unlicensed bands. For the minimum channel bandwidths, they are defined the same for both licensed and unlicensed bands for each SCS. For the maximum channel bandwidths for 120/480kHz, we also defined the same value for both licensed and unlicenced bands. However, defining different maximum channel bandwidths for 960kHz is not helpful to harmonize the same system parameters for licensed and unlicensed bands.
[bookmark: _Hlk71108388]Channel bandwidth 2160 MHz was proposed for the exact alignment with IEEE a.d./a.y. channels. However, we do not think it is necessary to consider the alignment with IEEE channels. In NR/NR-U 60GHz bands, we defined different channels with minimum channel bandwidth 100MHz to approximately 2000MHz maximum channel bandwidth. The channelization is quite different from the channelization in IEEE. It is not possible to align every channel with IEEE channels. Besides, there is no clear regulatory requirement to mandate this alignment between NR/NR-U channels and IEEE channels. With 2000MHz as the maximum channel bandwidth, the approximate alignment with IEEE 2.16 GHz channel can also be achieved. So, we support to define the same maximum channel bandwidth 2000 MHz for both licensed and unlicensed operation.
Proposal 1: To define 2000MHz for both licensed and unlicensed operations.
Channel bandwidth set for both licensed and unlicensed operations
RAN1 only asked for the minimum and maximum channel bandwidths, however, RAN4 needs to further decide the supported channel bandwidth set for each SCS.
For 120 kHz, channel bandwidth set {50M, 100M, 200M, 400M} is supported in FR2. However, it was agreed that the minimum and maximum channel bandwidths are 100M and 400M, respectively. However, the intermediate channel bandwidth values should be decided in RAN4. We suggest to introduce the intermediate channel bandwidth 200MHz for 120kHz between 100M and 400MHz just follow FR2.
For 480 kHz, 400MHz and 1600MHz were agreed to be supported as the minimum and maximum channel bandwidths, respectively. It is suggested to add n*400MHz channel bandwidth as the intermediate channel bandwidths between 400MHz and 1600MHz, i.e., 800M, 1200M. We suggested to add 800MHz, 1200MHz as the intermediate channel bandwidths for 480kHz.
For 960 kHz, 400MHz was agreed as the minimum channel bandwidth. The maximum channel bandwidth has not been decided in RAN4, either 2000MHz or 2160MHz. Still, considering add n*400MHz channel bandwidth as the intermediate channel bandwidths between 400MHz and 2000MHz (or 2160MHz), 800MHz, 1200MHz, 1600MHz can be considered as the intermediate values for the supported channel bandwidths. It is suggested to add 800MHz, 1200MHz, 1600MHz as the intermediate channel bandwidths for 960kHz.
Then our proposals for the supported channel bandwidths for both licensed and unlicensed bands are summarized in Table 1.
Table 1. Proposals for the supported channel bandwidths for both licensed and unlicensed bands
	SCS (kHz)
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1200 MHz
	1600 MHz
	2000 MHz
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Proposal 2: It is proposed to support these intermediate channel bandwidths for each SCS.
For 120kHz SCS, introduce 200MHz as the intermediate channel bandwidth;
For 480kHz SCS, introduce 800MHz, 1200MHz as the intermediate channel bandwidth;
For 960kHz SCS, introduce 800MHz, 1200MHz, 1600MHz as the intermediate channel bandwidths.
Corresponding SU.
Issue 3-1-4: Spectrum Utilization
· Background: RAN1 LS asked SU on the max CBWs for each SCS.
· Proposals 
· Option 1: Target the same SU in FR2 (<= 95% SU) and table in R4-2104821 (Apple, vivo)
· Option 2: Consider ~ 85% SU (Ericsson)
· Option 3: Need more study (MTK, LGE, Qualcomm, Huawei)
· WF (GTW on Apr. 15): 
· Option 3
For spectrum utilization, our preference is to reuse SU in FR2 a starting point for further SU discussion. For now, it is clear that for NR/NR-U 60GHz band, 100MHz and 400MHz are supported for 120kHz and 400MHz for 480/960 kHz. For channel bandwidths equal or less than 400MHz, they are also supported in FR2. We do not think it is necessary to revisit the SU value for these FR2 existing channel bandwidths for 60GHz band. Thus, we think it is reasonable to reuse 95% spectrum utilization as a stating point for 60GHz band. For other channel bandwidths larger than 400MHz, we can further decide whether to revisit 95% SU.
Proposal 3：To reuse 95% Spectrum utilization as a starting point for 60GHz band.
Carrier aggregation support
Issue 3-1-3: Carrier Aggregation Support
· Background: Whether CA is enabled for 60 GHz and there were the following inputs during 2nd round discussion
· Input 1: No CA to support CBW ≤ 2000 MHz. CA is enabled for CBW > 2000 MHz (vivo)
· Input 2: CA is enabled for CBW < 2000 MHz to support 2000 MHz or larger. Sufficient number of smaller CBW shall be supported (Qualcomm)
· Input 3: Prioritize combination first (Apple)
· Input 4: CA shall be supported (CATT, Sony)
· Input 4-1: up to 4 CCs and max aggregated BW is 8.84 GHz (Charter)
· Input 4-2: CA case could be small CBW for larger aggregated CBW such as 5 x 400 MHz to support 2000 MHz. n x 2000 MHz can be discussed.
· Input 5: Need more analysis and discussion (Huawei)
· Recommended WF
· RAN4 continues to discuss in the next meeting and interested companies are encouraged to bring a contribution. 
We support to enable CA for 60GHz band. In FR2, intra-band contiguous and non-contiguous CA and inter-band CA are supported. In NR/NR-U band definitions, only two bands are defined and one for licensed band usage and the other for unlicensed usage. For inter-band CA, we don’t see the need to introduce this band combination in this release. Intra-band CA should be defined for 60GHz band first.
In our understanding, we don’t need CA to support channel bandwidth less than or equal to 2000MHz, which single carrier can cover. CA is needed for supporting channel bandwidth larger than 2000MHz. For the licensed band [66-71] GHz, the total bandwidth is 5000MHz, 2*2000MHz CA can be supported at most. For the unlicensed band 57-71 GHz, the total bandwidth is 14000MHz, with abundant spectrum resources, 4*2000MHz CA can be considered to compete with IEEE.
[bookmark: _Hlk71109732]Proposal 4: To enable intra-band CA for supporting aggregated channel bandwidths larger than 2000MHz.
Conclusion
This contribution discusses maximum channel bandwidth for 960kHz, spectrum utilization for the supported channel bandwidths in 60GHz bands and carrier aggregation issues. The following observations and proposals are made:
Proposal 1: To define 2000MHz for both licensed and unlicensed operations.
Proposal 2: It is proposed to support these intermediate channel bandwidths for each SCS.
For 120kHz SCS, introduce 200MHz as the intermediate channel bandwidth;
For 480kHz SCS, introduce 800MHz, 1200MHz as the intermediate channel bandwidth;
For 960kHz SCS, introduce 800MHz, 1200MHz, 1600MHz as the intermediate channel bandwidths.
Proposal 3：To reuse 95% Spectrum utilization as a starting point for 60GHz band.
Proposal 4: To enable intra-band CA for supporting aggregated channel bandwidths larger than 2000MHz.
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