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Introduction
In the last RAN4 meeting, maximum channel bandwidth for 960kHz was discussed [1]. It was agreed to use 2000MHz for both licensed and unlicensed bands as a starting point and on this basis further check if there is any issue [2]. Besides the maximum channel bandwidth for 960kHz, the intermediate channel bandwidths for each SCS were not concluded yet. As for the optionality of the maximum channel bandwidth, there was not much discussion on this issue. In this contribution, we further discuss these channel bandwidth related issues in the frequency range from 52.6GHz ~71GHz.
Discussion
Max CBW for 960 kHz
For the maximum channel bandwidth for 960kHz, there were extensive discussions on this topic in the past meetings. Channel bandwidth 2000MHz for both licensed and unlicensed bands was agreed as starting point in the last meeting. However, further check is needed in this meeting if there is any issue to adopt 2000MHz maximum channel bandwidth to cover unlicensed band. If there is issue identified, then Option 3 or Option5 are considered.
Options:
Option 1: 2000 MHz for both licensed and unlicensed bands (CATT, Apple, Qualcomm, CMCC, vivo, Samsung, Intel, ZTE, MTK, Xiaomi, Huawei)
Option 2: 2160 MHz and 2000 MHz for both licensed and unlicensed (Qualcomm, Xiaomi, Nokia, Charter)
Option 3: 2160 MHz for unlicensed and 2000 MHz for licensed (Apple, LGE, Charter, Sony)
Option 4: Make a decision for unlicensed operation and FFS for licensed operation (Qualcomm)
Option 5: 2160 MHz for both licensed and unlicensed bands (Ericsson, Sony)
Regulatory requirements were also discussed for unlicensed bands in 52.6~71 GHz and it was agreed to consider EN 302 567, EN 303 753, and TR 38.805 (FCC 47 CFR 15.255) for mobile application in unlicensed band. In EN 302 567 and EN 303 753, these two regulations do not mandate the channelization for this frequency range. Also, in TR 38.805 (FCC 47 CFR 15.255), there is no clear recommendation on how to define the channel bandwidths. At least, from the perspective of regulation, the option defining 200MHz for both licensed and unlicensed bands is allowed.
Observation 1: From the perspective of regulation, the option defining 200MHz for both licensed and unlicensed bands is allowed.
In IEEE 802.11ad, only single channel transmission with 2160MHz bandwidth is allowed. In 57~71GHz, approximately 14GHz spectrum width, Channels 1~6 are defined with channel center frequency 58.32, 60.48, 62.64, 64.80, 66.96, and 69.12 GHz, respectively, as shown in Figure 1. 

Figure 1. 	IEEE spec define 60GHz channel 802.11ad
IEEE 802.11ay is the follow up of 802.11ad, which allows channel bonding and aggregation of at most of four channels to support 8.64 GHz total bandwidth. The channel arrangement for IEEE 802.11 ad/ay can be illustrated in Figure 2. From figure 2, it shows the channels defined in IEEE 802.11 ad/ay are not aligned and overlapping with each other. There is no need to mandate to align with 2160 MHz channel for unlicensed band defined in 3GPP.

Figure 2. Channel arrangement for IEEE 802.11 ad/ay
Observation 2: The channels defined in IEEE 802.11 ad/ay are not aligned and overlapping with each other.
For now, it was agreed to define licensed band [66~71] GHz and unlicensed band 57~71 GHz. The licensed band with 5 GHz spectrum trunk and unlicensed band 14 GHz spectrum trunk, none of them are the integer times of 2.16GHz. If we apply the ways IEEE 802.11 ad/ay defining channel bandwidths to 52.6~71GHz, the operating bands for both licensed and unlicensed, would not be sufficiently utilized.
Observation 3: If 2160 MHz channel bandwidth is adopted, the operating bands for both licensed and unlicensed, would not be sufficiently utilized.
Based on above analysis, we see no issue of defining 2000 MHz channel bandwidth for both licensed and unlicensed bands. Also, allocating the maximum channel bandwidth as 2160 MHz would not bring the efficient use of the operating bands for 52.6~71 GHz. Thus, we propose to define channel bandwidth of 2000 MHz for both licensed and unlicensed bands.
Proposal 1: Channel bandwidth of 2000MHz should be defined for both licensed and unlicensed bands.
[bookmark: _Hlk75356144]Intermediate CBWs between Max and Min CBWs
For intermediate channel bandwidths between minimum and maximum channel bandwidths, we tend to adopt the values as multiple times of minimum channel bandwidth, which is shown in Table 1.
[bookmark: _Hlk76649808]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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[bookmark: _Hlk76650668]In the last meeting, there was proposal to adopt 2^n*min_CBW as the intermediate values. At least for 960k, the minimum channel bandwidth is 400, the maximum 2000MHz, 5 times of 400M, not 2^n times. Therefore, the principle of 2^n*min_CBW does not apply.
One company gave a comment on implementation perspective (e.g., poor FFT efficiency) on 1200 MHz for 480 kHz SCS. From our perspective, FFT efficiency is not the main factor we decide to support a channel bandwidth. Also, 1200MHz is not the only channel bandwidth with this issue. When FFT size is 2048 with SCS 960 kHz, the sampling rate is 1966.080MHz. If this configuration is used, not only 1200MHz channel bandwidth has poor FFT efficiency, 400/800MHz has the same problem, which can still be supported. Therefore, FFT efficiency is not the main factor we decide the channel bandwidth.
Proposal 2: The intermediate channel bandwidths can be chosen based on the principle multiple times of minimum channel bandwidth.
Optionality of UE support of Max. CBW
In FR2, only the maximum channel bandwidth 400MHz is optional. In the last meeting, some company proposed for the maximum channel bandwidth for each SCS is optional, that is, 
· 120kHz: 400MHz
· 480kHz: 1600MHz
· 960kHz: 2000MHz and/or 2160MHz
From our way to see it, it may not be reasonable. For SCS 120kHz, channel bandwidth 400MHz is optional. However, for 480 kHz, 400M is mandatory. For the same channel bandwidth, different SCSes will apply different optionality. However, the complexity of supporting the same channel bandwidth with different SCSes should be almost the same, they should not be defined with different optionality.
Proposal 3: The optionality of UE channel bandwidth should be discussed independent of SCS.
 Conclusion
This contribution discusses channel bandwidth related issues for B52.6G. The following observations and proposals are made:
Observation 1: From the perspective of regulation, the option defining 200MHz for both licensed and unlicensed bands is allowed.
Observation 2: The channels defined in IEEE 802.11 ad/ay are not aligned and overlapping with each other.
Observation 3: If 2160 MHz channel bandwidth is adopted, the operating bands for both licensed and unlicensed, would not be sufficiently utilized.
Proposal 1: Channel bandwidth of 2000MHz should be defined for both licensed and unlicensed bands.
Proposal 2: The intermediate channel bandwidths can be chosen based on the principle multiple times of minimum channel bandwidth.
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

	120
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Proposal 3: The optionality of UE channel bandwidth should be discussed independent of SCS.
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Channel Center (GHz) Min. (GHz) Max. (GHz) BW (GHz)
1 58.32 57.24 59.40 2.16
2 60.48 59.40 61.56

3 62.64 61.56 63.72

5 66.96 65.88 68.04

6 69.12 68.04 70.20
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Fig. 3. Channclzstion used by EDMG STAS.




