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1. Introduction
In the last RAN4 meeting, we made quite a progress in the topic of channelization for FR2-2. Finally, we agreed to adopt separate channelization [1], that is, fixed raster scheme for unlicensed bands and floating raster scheme for licensed bands. Based on the agreement, an LS [2] was sent out to RAN1 on the channelization. Although we set a number of principles on channelization in FR2-2, the concrete proposals on channel raster and sync raster are not finalized. In this contribution, channel raster and sync raster for both licensed and unlicensed bands are calculated, along with the potential changes to the specification on the system parameters part.
2. Discussion
2.1. Agreements in RAN4#101bis-e

Agreement: Consider the different channelization for licensed band(s) and unlicensed band(s)

· Fixed sync raster for unlicensed bands
· Fixed scheme should not be constrained by IEEE channel raster
· Send LS to RAN1 to make sure that RAN1 accommodates the solution already now for both fixed and floating sync raster.

· For the contiguous carrier aggregation, the channel spacing of adjacent channels should be multiple of the larger SCS, i.e., 960KHz, used by two channels/CCs

· Floating sync raster for licensed bands
· Stick to the agreement last meeting for 3 x 17.28MHz as the minimum granularity.
· Refer to gap between adjacent GSCN values is not smaller than 3 x 17.28MHz
· FFS: Unlicensed bands tries to use the sub-set of sync raster for licensed bands
2.2. Channelization for licensed bands
Unlike unlicensed bands, licensed bands are currently not defined for FR2-2 in 3GPP since there are no clear allocations across different regions/countries/areas. However, 66-71 GHz can be used as an assumption for calculating channel raster and sync raster for licensed band.
For the channel raster, SCS based channel raster is used based on floating scheme in NR. In FR2-2, we defined 120/480/960 kHz SCS for different numerologies. The step sizes for range of NR-ARFCN in licensed band are 2,8,16 with 60kHz global frequency raster. Therefore, the channel raster for band 66-71 GHz can be obtained in Table 1:
Table 1. Applicable NR-ARFCN for band 66-71 GHz

	Operating Band
	ΔFRaster
(kHz)
	Uplink and Downlink

Range of NREF
(First – <Step size> – Last)

	66~71GHz
	120
	2712499 – <2> –2795831

	
	480
	2712499 – <8> –2795827

	
	960
	2712499 – <16> –2795827


For sync raster calculation for licensed bands, the floating scheme is illustrated in Figure 1. Minimum channel bandwidths are floating in the licensed band and the sync raster should ensure that any minimum channel bandwidth in this band should at least contain one SSB. Based on floating scheme, the sync raster can be approximately calculated as 

Sync Raster=Min CHBW-BWSSB
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Figure 1. Floating raster scheme for licensed band
RAN4 has defined GSCN parameters for the global frequency raster for the frequency range 24250 ~100000MHz, which includes the range from 52600 to 71000 MHz. The GSCN parameters for the global frequency raster are captured in Table 2.
Table 2. 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


With above GSCN parameters, the first and last GSCN can be calculated for both licensed and unlicensed bands. The next step, we need to calculate the stepsize of GSCN for each band. In the calculation, we have following assumptions:

· For SSB SCS 120kHz, the minimum channel bandwidth is 100MHz with 66RBs.

· For SSB SCS 480kHz, the minimum channel bandwidth is 400MHz with 66RBs.
· For SSB SCS 960kHz, the minimum channel bandwidth is 400MHz with 33RBs.

· For SSB SCS 960kHz, it is not intended for initial access. It can be explicitly noted in the specification. 

· Stepsize=Sync Raster/the global sync raster granularity.

Take SSB SCS 120kHz as an example, the sync raster can be calculated: (66-20)*0.12*12=66.24MHz, the stepsize would be 66.24/17.28, that is 3 in integer.
Take SSB SCS 480kHz as an example, the sync raster can be calculated: (66-20)*0.48*12=264.96MHz, the stepsize would be 264.96/17.28, that is 15 in integer.
Take SSB SCS 960kHz as an example, the sync raster can be calculated: (33-20)*0.96*12=149.76MHz, the stepsize would be 149.76/17.28, that is 8 in integer.
Based on our calculation, the sync raster for licensed band is summarized in Table 3. It can be observed that, even based on floating scheme, the minimum granularity for sync raster is no smaller than 3 times of 17.28 MHz. It is pointed out that the sync raster calculation for licensed band is related to the spectrum utilization, which is still FFS in RAN4. The calculation results may be further revisited based on clear agreements on SU.
Table 3. Applicable SS raster entries for band 66-71 GHz
	NR Operating Band
	SS Block SCS
	Range of GSCN
(First – <Step size> – Last)
	Number of sync raster entries
	Total

	Licensed band
66~71GHz
	120 kHz
	24672-<3>-24960
	96
	150

	
	480 kHz
	24672-<15>-24957
	19
	

	
	960 kHz
	24672-<8>-24952
	35
	


2.3. Channelization for unlicensed bands
For unlicensed band n263, fixed channelization is applicable for this band. For this frequency range, the NR-ARFCN can be obtained with 60kHz global frequency raster, as shown in Table 4. The applicable NR-ARFCN can be further restricted for fixed channelization.
Table 4. The NR-ARFCN for n263 with 60kHz global frequency raster
	Operating Band
	ΔFRaster
(kHz)
	Uplink and Downlink

Range of NREF
(First – <Step size> – Last)

	n263
57~71GHz
	60
	2562499 – <1> –2795832


Taking 100MHz channelization as an example, Figure 2 illustrates the fixed scheme in unlicensed band n263. In the last meeting, we agreed that fixed scheme should not be constrained by IEEE channel raster, which means no IEEE alignment is needed for band n263. Therefore, the 100MHz channel is arranged as shown in Figure 2 without considering IEEE centre frequency.
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Figure 2. 100MHz channelization for band n263
The applicable channel centre frequency for 100MHz can be expressed as (57050+100*N) MHz, with N in the range of 0~139. The applicable NR-ARFCN can be expressed {(57050+100*N -24250.08)/0.06+2016667}, which should be made in round numbers. For other types of channel bandwidths, 400, 800, 1600, 2000MHz, the applicable NR-ARFCN can be obtained in the same way. The applicable NR-ARFCN for band n263 is summarized in Table 5.
Table 5. Applicable NR-ARFCN per operating band

	Operating Band
	Channel bandwidths

(MHz)
	Applicable Channel Centre Frequency (MHz)
	Applicable NR-ARFCN
	The Range of N

	n263
57~71GHz
	100
	57050+100*N
	(57050+100*N -24250.08)/0.06+2016667
	N=0,1,2,…, 139

	
	400
	57200+400*N
	(57200+400*N -24250.08)/0.06+2016667
	N=0,1,2,…34

	
	800
	57400+800*N
	(57400+800*N -24250.08)/0.06+2016667
	N=0,1,2,…16

	
	1600
	57800+1600*N
	(57800+1600*N -24250.08)/0.06+2016667
	N=0,1,2,3…7

	
	2000
	58000+2000*N
	(58000+2000*N -24250.08)/0.06+2016667
	N=0,1, 2,3 …6


In Table 6, we give the allowed channel numbers for each channel bandwidth, which is in the similar format for NR-U band in FR1.
Table 6. Allowed NREF (NR-ARFCN) for operation in Band n263
	Channel Bandwidth
	Allowed NREF

	100 MHz
	2563332 2564999 2566666 2568332 2569999 2571666 

2573332 2574999 2576666 2578332 2579999 2581666 

2583332 2584999 2586666 2588332 2589999 2591666 

2593332 2594999 2596666 2598332 2599999 2601666 

2603332 2604999 2606666 2608332 2609999 2611666 

2613332 2614999 2616666 2618332 2619999 2621666 

2623332 2624999 2626666 2628332 2629999 2631666 

2633332 2634999 2636666 2638332 2639999 2641666 

2643332 2644999 2646666 2648332 2649999 2651666 

2653332 2654999 2656666 2658332 2659999 2661666 

2663332 2664999 2666666 2668332 2669999 2671666 

2673332 2674999 2676666 2678332 2679999 2681666 

2683332 2684999 2686666 2688332 2689999 2691666 

2693332 2694999 2696666 2698332 2699999 2701666 

2703332 2704999 2706666 2708332 2709999 2711666 

2713332 2714999 2716666 2718332 2719999 2721666 

2723332 2724999 2726666 2728332 2729999 2731666 

2733332 2734999 2736666 2738332 2739999 2741666 

2743332 2744999 2746666 2748332 2749999 2751666 

2753332 2754999 2756666 2758332 2759999 2761666 

2763332 2764999 2766666 2768332 2769999 2771666 

2773332 2774999 2776666 2778332 2779999 2781666 

2783332 2784999 2786666 2788332 2789999 2791666 

2793332 2794999 

	400 MHz
	2565832 2572499 2579166 2585832 2592499 2599166

2605832 2612499 2619166 2625832 2632499 2639166

2645832 2652499 2659166 2665832 2672499 2679166

2685832 2692499 2699166 2705832 2712499 2719166

2725832 2732499 2739166 2745832 2752499 2759166 2765832 2772499 2779166 2785832 2792499

	800 MHz
	2569166 2582499 2595832 2609166 2622499 2635832 2649166 2662499 2675832 2689166 2702499 2715832

2729166 2742499 2755832 2769166 2782499

	1600 MHz
	2575832 2602499 2629166 2655832 2682499 2709166

2735832 2762499

	2000 MHz
	2579166 2612499 2645832 2679166 2712499 2745832

2779166


For fixed sync raster, the first thing is to figure out the SSB position relative to the channel, which remains unresolved in RAN4. In our calculation, we assume SSB is in the right edge of the channel, precluding minimum GB. In Figure 2, the minimum GB is not explicitly shown, however, it needs to be considered in the sync raster calculation.
The frequency of SSB position can be expressed as:

The frequency of the first SSB+n*CHBW                            (1)
The frequency of the first SSB can be expressed as:

Start frequency of the CHBW+CHBW-GB-BWSSB/2                      (2)
Taking 100MHz channel as an example, the first frequency or the first SSB is:

57000+100-2.42(GB)-10*12*0.12 MHz                             (3)
Then the frequency of SSB position based on 100MHz channelization is:

57000+100*n-2.42-10*12*0.12, n belongs to 1~140                       (4)
The GSCN for 100MHz channelization is:

(57000+100*n-2.42-10*12*0.12-24250.08)/17.28+22256                       (5)
which can be simplified as:

(32,733.1+n*100)/17.28+22256, n=1~140                              (6)
In the sync raster calculation, we made the following assumptions:
· For 120kHz with 100 minimum CHBW, the minimum GB is assumed as 2.42 MHz;

· For 480kHz with 400 minimum CHBW, the minimum GB is assumed as 9.68 MHz;

· For 960kHz with 400 minimum CHBW, the minimum GB is assumed as 9.92 MHz;
The applicable SS raster entries for band n263 are summarized in Table 7.
Table 7. Applicable SS raster entries per operating band

	NR Operating Band
	SS Block SCS
	Range of GSCN
	Total

	n263
57~71GHz
	120 kHz
	(32,733.1+n*100)/17.28+22256, n=1~140
	210

	
	480 kHz
	(32,682.64+n*400)/17.28+22256, n=1~35
	

	
	960 kHz
	(32,624.8+n*400)/17.28+22256,

n=1~35
	


The allowed GSCN numbers for band n263 are calculated as Table 8. It should be noted that, in the calculation of sync raster, several assumptions were made, such as the SSB position and GB, which are FFS in RAN4. The calculation in this paper may need further revision based on the agreements on SSB position or GB.
Table 8. Allowed GSCN for band n263
	SSB SCS
	The allowed GSCN for operation in band n263

	120 kHz
	24156 24162 24168 24173 24179 24185 24191 24197 24202 24208

24214 24220 24226 24231 24237 24243 24249 24254 24260 24266

24272 24278 24283 24289 24295 24301 24307 24312 24318 24324

24330 24335 24341 24347 24353 24359 24364 24370 24376 24382

24388 24393 24399 24405 24411 24416 24422 24428 24434 24440

24445 24451 24457 24463 24469 24474 24480 24486 24492 24497

24503 24509 24515 24521 24526 24532 24538 24544 24550 24555

24561 24567 24573 24579 24584 24590 24596 24602 24607 24613

24619 24625 24631 24636 24642 24648 24654 24660 24665 24671

24677 24683 24688 24694 24700 24706 24712 24717 24723 24729

24735 24741 24746 24752 24758 24764 24769 24775 24781 24787

24793 24798 24804 24810 24816 24822 24827 24833 24839 24845

24851 24856 24862 24868 24874 24879 24885 24891 24897 24903

24908 24914 24920 24926 24932 24937 24943 24949 24955 24960

	480 kHz
	24171 24194 24217 24240 24263 24286 24309 24333 24356 24379

24402 24425 24448 24471 24495 24518 24541 24564 24587 24610

24633 24657 24680 24703 24726 24749 24772 24796 24819 24842

24865 24888 24911 24934 24958

	960 kHz
	24167 24190 24213 24237 24260 24283 24306 24329 24352 24375

24399 24422 24445 24468 24491 24514 24538 24561 24584 24607

24630 24653 24676 24700 24723 24746 24769 24792 24815 24838

24862 24885 24908 24931 24954


3.  Conclusion
This contribution proposes the channel raster and sync raster design for both licensed band 66~71GHz and unlicensed band n263. The companion draft CR [3] only captures the raster design for band n263.
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