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1. Introduction
The study item on supporting NR from 52.6 GHz to 71 GHz [1] was approved at RAN#86. Before that, 3GPP RAN studied requirements for NR beyond 52.6GHz up to 114.25GHz, potential use cases and deployment scenarios, and NR system design requirements and considerations on top of regulatory requirements [2]. The latest revision for the work item on supporting NR from 52.6 GHz to 71 GHz was approved at RAN#92-e [3]. 
This contribution discusses open issues related to systems parameters for a NR band in the range 52.6GHz – 71GHz.
2. Discussion
Channel bandwidth including minimum and maximum bandwidth
During the previous RAN4#98bis and RAN4#99 meetings the minimum and maximum bandwidth as listed in Table 1 were agreed [4][5] and additionally 2000 MHz ChBW for 960 kHz SCS has agreed to be used as a starting point to cover unlicensed band pending further check on possible issues [5]. When comparing 2000 MHz against 2160 MHz, it can be noted that 2000 MHz has better compatibility with Min CBWs and Max CWBs agreed already. 

Table 1 - Max. and Min. CBW per SCS
	SCS[kHz]
	Min CBW [MHz]
	Max CBW[MHz]

	120
	100
	400

	480
	400
	1600

	960
	400
	2000 or 2160




In [6], ITU-R recommends 2.16 GHz channel bandwidth for multiple gigabit wireless systems (MGWS) on the grounds that MGWS standards should employ the same channelization for better coexistence. As discussed in [2], 802.11ad/ay systems currently support multiple of 2.16 GHz blocks in 52.6 GHz to 71 GHz unlicensed spectrum. 
The co-existence between Wigig and other technologies have been extensively studied in ETSI BRAN, where three standards are within scope of the work: 302 567, 303 753 and 303 722 each targeting different scenarios in 57 – 71 GHz band from indoor operation to high power outdoor operation with fixed point-to-point links. None of these standards intended for regulative purposes necessitates usage of a specific channel raster or channel bandwidth. The same applies for FCC 47 CFR § 15.255 governing operation within the band 57-71 GHz.
From the ETSI standards work on 303 753 and 303 722 include or will include beamforming as a co-existence mechanism, requiring no listen-before-talk (LBT) operation to be able to access the channel. Therefore. LBT and channel alignment are not mandatory features from regulatory perspective. 
Observation 1: Current ETSI (303 753, 303 722) and FCC (FCC 47 CFR § 15.255) rules do not mandate usage of specific channel bandwidths or channel rasters, therefore there is no issue in using 2000 MHz maximum channel bandwidth together with floating channel raster which is not tied to IEEE channel positions.
Proposal 1: 2000 MHz maximum channel bandwidth is defined for 960 kHz SCS and can be used for both licensed and unlicensed operation.
Proposal 2: Channel raster for unlicensed operation is defined as a floating raster not limited to IEEE channel positions, however attention needs to be put on number of raster points.
For intermediate channel bandwidths between minimum and maximum channel bandwidths, following bandwidths can be considered: 200 MHz, 400 MHz, 800 MHz 1600 MHz. In previous meeting some companies proposed also 1200 MHz bandwidth, but we do not see it being necessary as it provides poor FFT utilization, does not follow the general 2n *100 MHz formula which is also practical for implementation and also 1200 MHz could be supported via CA if absolutely necessary.
Proposal 3: Support 200 MHz, 400 MHz, 800 MHz and 1600 MHz intermediate channel bandwidths

Carrier aggregation
It’s well-known that subcarrier spacing, and the maximum channel bandwidth supported go hand by hand – the higher the SCS, the higher is the BW supported by given number of PRBs (up-to 275).  
Carrier aggregation is a way increase the BW beyond the limitations of a single component carrier. When considering the number of component carriers needed to fill a 2 GHz channel assuming spectrum usage efficiency > 90% and up-to 275 PRBs/carrier. It, as also discussed in [7], shows that
· 960 kHz SCS is needed to support 2 GHz CBW without CA. 
· 480 kHz SCS requires two CCs 
· 120 kHz SCS requires 5 CCs.

Minimizing the number of CCs will reduce both the system complexity and overhead (e.g. guard band). It will also influence UL coverage since MPR for different CA scenarios is much larger compared to that of single carrier transmission (the biggest MPR difference exists just between 1CC and 2CCs). This is the case especially when applying DFT-S-OFDM transmission in UL. 
Table 2. # of component carriers needed to reach spectrum usage efficiency > 90%, 2 GHz CBW.
	# of CCs
	SCS[kHz]
	PRBs/CC
	BW [MHz]
	Channel BW [MHz]
	Spectrum usage %

	1
	960
	[162]
	[1866.24]
	2000
	[93.312]

	2
	480
	[162]
	[1866.24]
	2000
	[93.312]

	5
	120
	264
	1900.8
	2000
	95.04



As shown in Table 2, carrier aggregation provides opportunities for wideband operation with 120 kHz SCS (at the expense of implementation complexity & overhead). Nevertheless, it allows maximal reuse of FR2 hardware in the scenarios where the phase noise is manageable. Furthermore, it provides efficient coexistence among UEs with different bandwidth capabilities. In order to support CA within a 2 GHz band, n x 400 MHz BW capabilities need to be supported (n= [ 2, 3, 4, 5]). 
There are multiple 2 GHz chunks available at 60 GHz band. Based on that it makes sense to consider wideband operation involving multiple 2 GHz channels (m*2 GHz). 

Proposal 4:  Support CA within a 2 GHz channel, and between 2 GHz channels.
Proposal 5:  Consider n x 400 MHz, n= [2, 3, 4, 5] as the supported channel BW options for​ CA operation within a 2 GHz channel 

In RAN4#98-bis-e it was agreed that minimum channel bandwidth for 120 kHz SCS is 100 MHz. To enable smooth implementation transfer from current FR2 to above 52.6 GHz, it is reasonable to enable CA support also for m x 100 MHz CA configurations. It should however be considered that the overhead of CA configuration increases as number of carriers increase, and from performance point of view using wider channel bandwidths is more favorable.

Observation 2: From performance point of view wider channel bandwidths are more favorable compared to CA configurations of many CCs.

Proposal 6: Enable m x 100 MHz CA operation, with a reasonable limit on m.
Conclusion 
In this contribution numerologies, channel bandwidths and channel arrangement for NR operation above 52.6 GHz was discussed. The following observations and proposals were made
Observation 1: Current ETSI (303 753, 303 722) and FCC (FCC 47 CFR § 15.255) rules do not mandate usage of specific channel bandwidths or channel rasters, therefore there is no issue in using 2000 MHz maximum channel bandwidth together with floating channel raster which is not tied to IEEE channel positions.
Proposal 1: 2000 MHz maximum channel bandwidth is defined for 960 kHz SCS and can be used for both licensed and unlicensed operation.
Proposal 2: Channel raster for unlicensed operation is defined as a floating raster not limited to IEEE channel positions, however attention needs to be put on number of raster points.
Proposal 3: Support 200 MHz, 400 MHz, 800 MHz and 1600 MHz intermediate channel bandwidths
Proposal 4:  Support CA within a 2 GHz channel, and between 2 GHz channels.
Proposal 5:  Consider n x 400 MHz, n= [2, 3, 4, 5] as the supported channel BW options for​ CA operation within a 2 GHz channel.
                                   
Observation 2: From performance point of view wider channel bandwidths are more favorable compared to CA configurations of many CCs.

Proposal 6: Enable m x 100 MHz CA operation, with a reasonable limit on m.
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