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Introduction
[bookmark: OLE_LINK2]In the RAN#86 meeting, SI for studying on supporting NR from 52.6GHz to 71GHz was approved and RAN4 are targeted to investigate the applicable subcarrier spacing and channel bandwidth, therefore in this contribution, we want to share some initial inputs on this issue.
· 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].
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Discussion 
[bookmark: OLE_LINK3]52.6GHz to 71GHz is spanning over the wide frequency range within which 57-66GHz is currently assigned to IEEE 802.11ad/ay operation in some regions globally, the more specific information is as shown in Figure 1. In order to better utilize and share the spectrum from 57-66GHz with IEEE 802.11ad/ay tech, then similar channel bandwidth allocation and occupation should be specified for NR system. 
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Figure 1. channel allocation for IEEE 802.11ad
[bookmark: OLE_LINK4]Proposal 1: to specify 2.16GHz channel bandwidth for NR system operating from 57GHz-66GHz.
For NR system, if the subcarrier spacing is assumed as 480kHz and the maximum FFT size is assumed as 4096, therefore the sampling rate supported should be 1.96608GHz which is less than 2.16GHz channel bandwidth proposed. In other words, there would be aliasing if sampling rate is limited to 1.96608GHz from the implementation perspective. 
[bookmark: OLE_LINK5]Proposal 2: to further increase the sampling rate to be higher than 1.96608GHz. 

As mentioned before, to increase the sampling rate to avoid the aliasing could be either by increasing the SCS or increasing maximum supported FFT size. From our understanding that maximum FFT size should be better to be maintained as the same as legacy mmWave NR system with 4096. As increasing the FFT size might need baseband ROM redesign, and this will beneficial to share the baseband between legacy mmWave band and 52.6GHz to 71GHz. In other words, the subcarrier spacing should be increased instead which is also aligned with worse phase noise performance and relative larger subcarrier spacing needed. Based on the above considerations, 
 
[bookmark: OLE_LINK6]Proposal 3: to adopt the following candidate SCS and FFT size is maintained as 4096 from 57-66GHz .
	SCS [KHz]
	FFT size
	Sampling Rate

	960
	4096
	3.932160GHz

	1920
	2048
	3.932160GHz



For the frequency range other than 57-66GHz, there are some footnotes specified in ITU-R RR which is also shown in Figure 1 for the convenience of understanding. 
For frequency range 52.6-54.25GHz due to EESS (passive) protection e.g.weather prediction service, therefore in ITU-R Footnote 5.340, all emission is proposed as prohibited. In other words, it could not be assigned or used for IMT transmission. 
For frequency range 54.25-57.24GHz next to EESS (passive), it is not assigned for IMT currently in ITU-R and also not within the agenda of WRC-23, therefore in the near future, these frequency range cannot be used for IMT. If possible, these frequency range could be used for IMT in future, the situation for coexistence environment might be quite similar as 23.6-24GHz and 24.25-27.5GHz.

Observation: 52.6-54.25GHz cannot be used for IMT and 54.25-57.24GHz is not identified for IMT in ITU-R yet.

For frequency range 66-71GHz, it has bee identified for the use of IMT, therefore in the following section, some further analysis is conducted from maximum channel bandwidth and supported subcarrier spacing perspective.
[image: ]
For the licensed usage of IMT in 66-71GHz, it is not necessary to align its carrier bandwidth with that 802.11ad/ay. Firstly to keep maximum FFT size as 4096 should be reasonable option to reduce the redesign work on baseband design. Secondly considering the worse phase noise performance expected in higher operation frequency, the supported SCS could be ranging from 120KkHz, 240kHz, 480kHz and 960kHz. Thirdly to keep the better granularity and more efficient usage of spectrum block, maximum channel bandwidth is assumed as 800MHz. Based on above considerations, proposals for 66-71GHz is made as following:
Proposal 4: to adopt the following candidate SCS and maximum FFT size is maintained as 4096 from 66-71GHz.
	SCS [KHz]
	FFT size
	Sampling Rate

	120
	4096
	0.491520GHz

	240
	4096
	0.983040GHz

	480
	2048
	0.983040GHz

	960
	1024
	0.983040GHz



Conclusions
In this contribution, we shared initial inputs for 52.6GHz-71GHz and proposal is made as following:
Proposal 1: to specify 2.16GHz, 4.32GHz, 6.48GHz, 8.64GHz channel bandwidth for NR system operating from 57GHz-66GHz.
Proposal 2: to further increase the sampling rate to be higher than 1.96608GHz. 
Proposal 3: to adopt the following candidate SCS and maximum FFT size is maintained as 4096 from 57-66GHz.
	SCS [KHz]
	FFT size
	Sampling Rate

	960
	4096
	3.932160GHz

	1920
	2048
	3.932160GHz


Observation: 52.6-54.25GHz cannot be used for IMT and 54.25-57.24GHz is not identified for IMT in ITU-R yet.
Proposal 4: to adopt the following candidate SCS and maximum FFT size is maintained as 4096 from 66-71GHz.
	SCS [KHz]
	FFT size
	Sampling Rate

	120
	4096
	0.491520GHz

	240
	4096
	0.983040GHz

	480
	2048
	0.983040GHz

	960
	1024
	0.983040GHz
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5.559AA  The frequency band 66-71 GHz is identified for use by administrations wishing to implement the terrestrial
component of International Mobile Telecommunications (IMT). This identification does not preclude the use of this
frequency band by any application of the services to which this frequency band is allocated and does not establish priority
in the Radio Regulations. Resolution 241 (WRC-19) applies. (WRC-19)




