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1. Introduction
In RAN4#101-e some agreements for system parameters were reached and those were captured in WF [1], and are summarized below.Agreement: 
· Keep both Option 1C and Option 1D and have further discussion to compare two options and make decision on channelization in the next RAN4 meeting 
· Considering the following aspects
· Number of sync raster entries and cell searching complexity
· Support of CA in this frequency range
· Whether flexibility is needed for minimum channel bandwidth in particular, and how much benefit for the system performance
· Co-existence with IEEE channels (find out whether there is similar activity in IEEE)
· Whether to consider and how to ensure future proof for adding new frequency bands or channel bandwidth
· Other aspects are not precluded
· If there is no agreement in the next RAN4 meeting, then consider different channelization for licensed band(s) and unlicensed band(s)
· Sync raster granularity should be no less than 3 times of GSFN (17.28)
· NOTE: it is encouraged for proponents for Option 1D and Option 1C to provide concrete proposals in the format of draft CRs for the purpose of comparison
Tentative agreement: 
· Support CA both between 2 GHz channels and for narrower frequency allocations which combine up to 2 GHz. (Nokia)
· Consider n x 400 MHz, n= [2, 3, 4, 5] and m x 100 MHz, m=[ 2..8] as the supported channel BW options for CA operation in unlicensed band for total bandwidths up to 2000 MHz
Agreement: use the following option as the starting point
· Consider n x 400 MHz, n= [2, 3, 4, 5] and m x 100 MHz, m=[ 2..8] as the supported channel BW options for CA operation in unlicensed band for total bandwidths up to 2000 MHz



Building on top of the earlier agreements, this contribution discusses open issues related to systems parameters for a NR band in the range 52.6GHz – 71GHz.
2. Discussion
Synchronization raster and channel raster
The current WID for extending current NR operation to 71 GHz in [2] states the following on synchronization raster:
· In addition to 120kHz, support 480 kHz SSB for initial access with support of CORESET#0/Type0-PDCCH configuration in the MIB with following constraints:
· Limited sync raster entry numbers
· It is assumed that RAN4 supports a channelization design which results in the total number of synchronization raster entries considering both licensed and unlicensed operation in a 52.6 – 71 GHz band no larger than 665 (Note: the total number of synchronization raster entries in FR2 for band n259 + n257 is 599). If the assumption cannot be satisfied, it’s up to RAN4 to decide its applicability to bands in 52.6 – 71 GHz.
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 a floating channel raster which is not tied to IEEE channel positions.
The global synchronization rasters is defined in 38.101-2, and furthermore applicable SS raster entries are limited in some operating bands.
Table 5.4.3.1-1: GSCN parameters for the global frequency raster
	Frequency range
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	24250 – 100000 MHz
	24250.08 MHz + N * 17.28 MHz,
N = 0:4383
	22256 + N
	22256 – 26639



Table 5.4.3.3-1: Applicable SS raster entries per operating band
	NR Operating Band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	n257
	120 kHz
	Case D
	22388 - <1> - 22558

	
	240 kHz
	Case E
	22390 - <2> - 22556

	n258
	120 kHz
	Case D
	22257 - <1> - 22443

	
	240 kHz
	Case E
	22258 - <2> - 22442

	n259
	120 kHz
	Case D
	23140 – <1> – 23369

	
	240 kHz
	Case E
	23142 – <2> – 23368

	n260 
	120 kHz
	Case D
	22995 - <1> - 23166

	
	240 kHz
	Case E
	22996 - <2> - 23164

	n261
	120 kHz
	Case D
	22446 - <1> - 22492

	
	240 kHz
	Case E
	22446 - <2> - 22490

	NOTE 1:	SS Block pattern is defined in clause 4.1 in TS 38.213 [10].



As of now only floating channelization designs are supported with FR2. Floating channelization is flexible and future proof, meaning that new channel bandwidths can be added later on, if there is a need.
For a fixed channelization to be adopted, it should be able to provide as good support for carrier aggregation as well as spectrum utilization as floating channelization, and so far there has not been proposals which would provide this together with significantly reduced number of raster points.
Observation 2: Fixed channel raster should be able to guarantee same level of future proofness, CA compatibility and spectrum utilization as floating channelization to be considered to be adopted.
The unlicensed operating band being proposed for FR2-2 covers from 57-71, a total of 14 GHz of spectrum. Given the limitation of raster points to maximum of 665 and with the aim to reduce the total number of raster points to save resources needed for UE raster search, it is proposed to apply the synchronization raster entries shown in Table 1, where raster points for the 57-71 GHz unlicensed operating band are shown.
Proposal 1: Adopt the synchronization raster entries for FR2-2 as shown in Table 1:
[bookmark: _Ref83374658]Table 1: Proposed floating channelization design for the 57 – 71 GHz band
	SSB SCS
	GSCN Range and 
<Step Size>
	Number of Sync Raster Points

	120 kHz
	24153 <3> 24960
(57030.24 – 70975.20 MHz)
	270

	480 kHz
	24157 <12> 24949
(57099.36 – 70785.12 MHz)
	67

	960 kHz
	24157 <12> 24949
(57099.36 – 70785.12 MHz)
	67




Carrier aggregation
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). 

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.

In RAN4#101-e tentative agreement was reached, and we propose the confirm it

Proposal 2: Confirm the agreement as starting point from previous meeting:

· Consider n x 400 MHz, n= [2, 3, 4, 5] and m x 100 MHz, m=[ 2..8] as the supported channel BW options for​ CA operation in unlicensed band for total bandwidths up to 2000 MHz.


Spectrum utilization
To enable smooth implementation transfer from current FR2 to above 52.6 GHz, it is reasonable to minimize changes to 120 kHz design and apply the same spectrum utilization for 120 kHz SCS in FR2-2 as already agreed and implemented for FR2-1. In simulations submitted to RAN4 in study item phase [3] it was found that EVM and in-band emissions are typically the gating factor for output power and reducing spectrum utilization will not result in higher output power. 
Proposal 3: Apply same spectrum utilization for 120 kHz SCS in FR2-2 as in FR2-1
Same behavior was observed also for higher SCS, but given these will be new implementations, it is reasonable to consider other options for SU. FFT utilization is one issue that needs to be considered when defining the spectrum utilization for 480 kHz and 960 kHz SCS. The reason is that it is one factor defining the implementation complexity.
Based on that we think that for 800 MHz and 1600 MHz cases, the starting point would be to aim at similar spectrum utilization as 120 kHz SCS in FR2-1. 
However, when considering 2 GHz CBW, the specification should facilitate smooth implementation based on 2k FFT. For example, 156 PRBs, which provides 90.0% spectrum utilization, means that the FFT utilization would be as high as 91.4%.  This would be too much e.g. from the filtering complexity point of view.  
Hence, in order to facilitate smooth implementation also for 2k FFT, we propose to support reduced spectrum utilization for 2GHz CBW when using 960 kHz SCS.
Proposal 4: Consider similar spectrum utilization for scenarios with 800MHz and 1600MHz as 120 kHz SCS in FR2-1 
Proposal 5: Support reduced spectrum utilization for 960 kHz SCS & 2 GHz CBW
Conclusion 
In this contribution channel arrangement and spectrum utilization 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 a floating channel raster which is not tied to IEEE channel positions.
Observation 2: Fixed channel raster should be able to guarantee same level of future proofness, CA compatibility and spectrum utilization as floating channelization to be considered to be adopted.
Proposal 1: Adopt the synchronization raster entries for FR2-2 as shown in Table 1:
Table 1: Proposed floating channelization design for the 57 – 71 GHz band
	SSB SCS
	GSCN Range and 
<Step Size>
	Number of Sync Raster Points

	120 kHz
	24153 <3> 24960
(57030.24 – 70975.20 MHz)
	270

	480 kHz
	24157 <12> 24949
(57099.36 – 70785.12 MHz)
	67

	960 kHz
	24157 <12> 24949
(57099.36 – 70785.12 MHz)
	67



Proposal 2: Confirm the agreement as starting point from previous meeting:

· Consider n x 400 MHz, n= [2, 3, 4, 5] and m x 100 MHz, m=[ 2..8] as the supported channel BW options for​ CA operation in unlicensed band for total bandwidths up to 2000 MHz.

Proposal 3: Apply same spectrum utilization for 120 kHz SCS in FR2-2 as in FR2-1
Proposal 4: Consider similar spectrum utilization for scenarios with 800MHz and 1600MHz as 120 kHz SCS in FR2-1 
Proposal 5: Support reduced spectrum utilization for 960 kHz SCS & 2 GHz CBW
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