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1 Introduction
In RAN #86, study on supporting NR from 52.6GHz to 71GHz was agreed in [1] with the following objectives:

· Study of required changes to NR using existing DL/UL NR waveform to support operation between 52.6 GHz and 71 GHz

· Study of applicable numerology including subcarrier spacing, channel BW (including maximum BW), and their impact to FR2 physical layer design to support system functionality considering practical RF impairments [RAN1, RAN4].

· Identify potential critical problems to physical signal/channels, if any [RAN1].
In last RAN4 meeting, the WF on minimum and maximum channel bandwidth was approved in [4].
WF#1: Minimum channel bandwidth for 52.6 – 71 GHz NR operation: both 50MHz and 400MHz channel bandwidths are considered as conclusion of RAN4 part of SI and as inputs to the followup WI discussions. 

WF#2: Maximum channel bandwidth for 52.6 – 71 GHz NR operation: depends on the decision on the max SCS in RAN1 (both 480 and 960 kHz SCS under consideration in RAN1) and further RAN4 discussion in followup WI. 

WF#3: Carrier aggregation is considered to be used for NR operation in 52.6 – 71 GHz range. Decision on intra/inter band operation in contiguous/non-contiguous allocation is out of scope of this SI.
In this contribution, we provide further consideration on minimum and maximum channel bandwidth for 52.6 GHz to 71 GHz. 
2 Discussion 
In NR R15/R16, the supported numerologies are listed in the following tables [2]. The design for FR2 could be considered as the starting point, where 60 kHz/120 kHz SCS for data and 120 kHz/240 kHz SCS for SSB are supported. The maximum bandwidth for FR2 was 400MHz with 120 kHz SCS or 200MHz with 60 kHz SCS.
Table 5.1-1: Supported transmission numerologies.
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	Cyclic prefix
	Supported for data
	Supported for synch

	0
	15
	Normal
	Yes
	Yes

	1
	30
	Normal
	Yes
	Yes

	2
	60
	Normal, Extended
	Yes
	No

	3
	120
	Normal
	Yes
	Yes

	4
	240
	Normal
	No
	Yes


Table 5.3.2-2: Transmission bandwidth configuration NRB for FR2
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N/A

	120
	32
	66
	132
	264


For frequencies above 52.6GHz, both licensed and unlicensed band are included. Although there are different regulatory requirements, the same/similar numerology between licensed and unlicensed band should be adopted as much as possible, which is also beneficial for the implementation. 
In [5], the following agreements related to SCS were made:
· 120 kHz SCS is supported for data/control and initial access. 480 kHz and 960 kHz supported at least for data/control after initial access with common framework except for timeline related aspects. 240 kHz SCS will also be studied for initial access. 
· UEs supporting a band in the range of 52.6GHz-71GHz are not required to support 480kHz SCS and 960kHz SCS.
· The maximum FFT size required to operate the system in 52.6GHz-71GHz frequency is 4096, and the maximum of RBs per carrier is 275 RBs.
120 KHz SCS is supported for FR2 bands, and 50 MHz/ 100MHz/ 200MHz/ 400MHz channel bandwidths are defined for FR2 bands, where 400 MHz is optional and corresponds to 4096 FFT size. Using a small carrier bandwidth has the benefit of maximizing the PSD when the resources are fully utilized, and is also beneficial in spectrum blocks that cannot be exactly divided by relatively large bandwidths such as 400 MHz. According to regulations on maximum EIRP and PSD limitation, a 50 MHz bandwidth allows maximizing the PSD and EIRP simultaneously. Larger bandwidths will have to tradeoff power for resource utilization. 

For 52.6 GHz-71 GHz, the minimum channel bandwidth is 50 MHz.
According to the detailed analyses and corresponding simulation results, it can be found that supporting 120 kHz or 240 kHz SCS with NCP for physical layer signals, control/data channel, and PRACH, SSB, for both licensed and unlicensed band operations is a better choice [6]. Furthermore, to achieve a wide bandwidth utilization, using carrier aggregation with a few component carriers with a smaller SCS is cost effective and practical. 
Proposal 1: Maximum 400MHz carrier bandwidth with 120 kHz could be considered as the starting point for NR in frequency band between 52.6GHz and 71GHz.
3 Conclusions
In this contribution, we discuss numerology and channel bandwidth for 52.6 GHz to 71 GHz and the following observation and proposal was made:

Proposal 1: Maximum 400MHz carrier bandwidth with 120 kHz / 240 kHz SCS could be considered as the starting point for NR in frequency band between 52.6GHz and 71GHz.
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