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1	Introduction
This paper continues the channelization discussion in 60 GHz.

2	Discussion
In RAN4#100-e and RAN4#101-e, the following agreements were captured in the GTW session regarding channelization:
	[Agreement]:
For channel raster and sync raster, use Option 1C and Option 1D as starting point to seek the compromised solution.

Channelization
Option 1C (no IEEE 802.11ad/ay alignment and floating channelization) and Option 1D (hybrid between IEEE and no IEEE alignment with fixed channelization) will be evaluated in the next RAN4 meeting based on:
· Number of sync raster entries and cell searching complexity
· Support of CA in this frequency range
· Whether flexibility is needed for minimum channel bandwidth, and how much it benefits 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 no agreement is reached in the next RAN4 meeting, different channelizations will be considered for licensed and unlicensed bands



Option 1C and Option 1D are listed below:
· Option 1C: No IEEE 802.11ad/ay alignment and floating channelization
· Option 1D: Hybrid between IEEE and no IEEE alignment with fixed channelization depending on max spectrum utilization and better coexistence

Channelization has been discussed in RAN4 for a couple of meetings with little progress. The first main issue is whether 60 GHz NR channelization will be aligned with IEEE 802.11ad/ay channels. The second issue is whether 3GPP will specify different channelizations for licensed and unlicensed bands. 

Earlier in our discussions, there was a clear preference to have separate channelization for licensed band and unlicensed band, respectively. In RAN4 #98Bis-e, RAN4 agreed to seek a unified raster design for both licensed and unlicensed bands. This was suggested by the Chair during GTW session, but no conclusion was reached. While we believe Option 1D addresses most of the open issues and is quite good as a compromised solution, if RAN4 cannot further narrow down between Option 1C and Option 1D, then we think the better approach is to have separate channelization designs for licensed and unlicensed bands, respectively.

A few reasons why it might be beneficial for RAN4 to focus on concluding the design for unlicensed in Rel-17, and work on licensed channelization later include that licensed band is unlikely to be defined in Rel-17, therefore applying floating channelization that may be beneficial for licensed is that such over-design is completely unnecessary for unlicensed operation. In fact, having more granular choice of the channels can potentially lead to higher fragmentation usage of the band. It is no surprise unlicensed operation in 2.4 GHz is notorious for bad coexistence and has difficulties operating with interferers that overlap fractionally. Additionally, it is not even clear whether 100 MHz, 200 MHz, 400 MHz, 800 MHz, 1600 MHz, and 2000 MHz channel bandwidths are going to be useful for future licensed bands. For example, the licensed operation in 66 to 71 GHz may require frequency blocks in units of 250 MHz. We think this might also be a likely outcome since 250 MHz frequency blocks are already being leveraged in E-band (71 to 86 GHz) for lightly licensed operations in many countries (such as Canada, South Africa, United Kingdom, etc) around the world [5]. Designing some optimization for that work only for agreed channel bandwidths for unlicensed may result in complete waste, as it is unclear it can be used for channel bandwidths required for future licensed operation in 66 to 71 GHz.

Furthermore, based on regulatory survey conducted for bands above 52.6 GHz, no country currently has any plan for licensed operation between 57 to 66 GHz. The only potential usage for licensed seems to be from 66 to 71 GHz. Therefore, applying a floating channel raster on the entirety of spectrum between 57 to 71 GHz seems to simply create complexity and in fact is counterproductive to coexistence. 

Observation 1: There was no agreement to seek a unified raster design for both licensed and unlicensed bands.
Observation 2: It is unclear if future licensed bands will require entirely different channel bandwidth sizes, e.g., 250 MHz, and in such case, it is unclear if potential optimizations conducted for 100/200/400/800/1600/2000 MHz aimed for licensed operation will actually be optimal or even functional.
Observation 3: The potential possibility for licensed operation only exists between 66 to 71 GHz, and there is no need to apply licensed operation optimization on the entire band between 57 to 71 GHz.

Proposal 1:  RAN4 to consider supporting separate raster design for licensed and unlicensed bands.

Based on the discussions from RAN4 #101-e, we provide updated channelization proposal that provides sufficient flexibility to maximize spectrum usage for various regulatory domains, minimal cell search complexity, and minimal signalling efforts for CORESET#0 RB offset, which may determine the supported useful CORESET#0 configurations that could be supported for various deployment scenarios.

To provide flexibility in deployment, we define non-overlapping sets of 100 MHz channel bandwidth (CBW) which are used as a building block for wider CBW as shown in Figure 1. 400 MHz, 800 MHz, 1600 MHz and 2000 MHz CBW are defined by selecting contiguous 4, 8, 16, and 20 channels of 100 MHz respectively. To minimize the number of required RB offsets, the synchronization raster was chosen such that the SSB closest to the center of each 100 MHz channel is selected. In order to generally achieve RB offset 0 for majority of the cases, synchronization raster was chosen such that SSB are selected closest to the center of each 100 MHz channel bandwidth (CBW). These selected synchronization raster entries are chosen as valid entries for 120 kHz. From the subset of synchronization raster entries (selected for each 100 MHz CBW), the first raster instance among valid SSB candidate positions within the 400 MHz CBW were selected for valid synchronization raster for 480 kHz. This results in raster entries for 480 kHz to be a subset of the raster entries for 120 kHz. 
[image: ]
Figure 1. Supported 100 MHz channels in 57-71 GHz. The dotted line represents the OCW of the 100 MHz channel with the SSB placed in the center of the channel.  The black lines represent the 802.11 ad/ay channel boundaries.
In order to support better coexistence and maximize the spectrum usage, the larger CBW are defined in 2 sets: 
· Set A: CBW align with 802.11 ad/ay channel boundaries to improve coexistence. Here align with channel boundaries means the CBW do not cross or overlap with 802.11ad 802.11ay channel boundaries. In figure 2, we see 4 sets of 100 MHz CBW are selected such that the center of the channels is the center frequency for 400MHz with 120kHz, 480 kHz and 960 kHz. 
· Set B: CBW are selected that would maximize the spectrum usage. Set B is optimized for 59-64 GHz band allowing 12 non-overlapping channels of 400 MHz as shown in Figure 3, instead of 10 channels as shown in Figure 2
[image: ]
Figure 2. Supported Set A 400 MHz channels in 57-71 GHz which are optimized for coexistence. The large, dotted block represents the OCW of the 400 MHz channel consisting of four 100 MHz channels.  

[image: ]
Figure 3. Supported Set B 400 MHz channels in 59-64 GHz which are optimized for spectrum utilization. The large, dotted block represents the OCW of the 400 MHz channel consisting of four 100 MHz channels (only the optimized channels between 59-64 GHz are depicted).

For larger CBW such as 800MHz, 1600MHz and 2000MHz, a similar design process is followed where contiguous blocks of 400 MHz channels are selected. 


Table 1. Number of channels for each (CBW, SCS) combination
	SCS
	CBW

	
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	120 kHz
	138
	38
	N/A
	N/A
	N/A

	480 kHz
	N/A
	
	31*
	11
	N/A

	960 kHz
	N/A
	
	
	
	6


*Note: 2 raster entries selected for 800 MHz are not a subset of the entries for 400 MHz. This trade off ensures minimizing the required RB offsets (RB offset [4] for 48 PRB and RB offset [52] for 96 PRB for mux 1; and RB offset [48] for 48 PRB for mux 3).

In Table 1, the total UE SSB search complexity is 138 for 120 kHz and 40 for 480 kHz = 178 raster entries for initial access. This is significantly lesser than the target value of 665 specified in the WID. We can consider separate floating raster design for the licensed operation between 66-71 GHz. This channelization design allows the support of 0 RB offset for all cases, except 48 PRB case for 120 kHz (RB offset 14).

The NR-ARFCN and SS raster entries are defined for the n263 band in Table 5.4.2.3-2 and Table 5.4.3.3-2 in TS 38-104 as shown in the text proposal below:

= = = = = = = = = = = = = = = = = = = = =start of text proposal= = = = = = = = = = = = = = = = = = = = = = = = = =
Table 5.4.2.3-2: Applicable NR-ARFCN per operating band in FR2
	NR operating band
	ΔFRaster
(kHz) 
	Uplink and Downlink
range of NREF
(First – <Step size> – Last)

	n2631
	120
	2563347– <2> – 2794995

	
	480
	2565843– <8> – 2792499

	
	960
	2565843– <16> – 2792499

	NOTE 1:	Applicable NR-ARFCN for band n263
	for 100 MHz channel bandwidth, NREF = {2564083 + 1680*N, N = 0:137}
for 400 MHz channel bandwidth, NREF = {2571643, 2578363, 2585083, 2591803, 2598523, 2606923, 2613643, 2620363, 2627083, 2633803, 2642203, 2648923, 2655643, 2662363, 2669083, 2679163, 2685883, 2692603, 2699323, 2706043, 2714443, 2721163, 2727883, 2734603, 2741323, 2751403, 2758123, 2764843, 2771563, 2778283, 2786683, 2600203, 2640523, 2647243, 2653963, 2660683, 2667403, 2674123}
for 800 MHz channel bandwidth, NREF = {2575003, 2588443, 2603563, 2617003, 2630443, 2645563, 2659003, 2672443, 2689243, 2702683, 2717803, 2731243, 2744683, 2761483, 2774923, 2788363, 2581723, 2595163, 2610283, 2623723, 2638843, 2652283, 2665723, 2682523, 2695963, 2711083, 2724523, 2737963, 2754763, 2768203, 2781643}
for 1600 MHz channel bandwidth, NREF = {2581723, 2623723, 2652283, 2695963, 2724523, 2768203, 2610283, 2637163, 2664043, 2753083, 2781643}
for 2000 MHz channel bandwidth, NREF = {2585083, 2620363, 2655643, 2692603, 2727883, 2764843}



Table 5.4.3.3-2: Applicable SS raster entries per operating band (FR2)
	[bookmark: _Hlk51852729]NR operating band
	SS Block SCS
	SS Block pattern
(note)
	Range of GSCN
(First – <Step size> – Last)

	n2632
	120 kHz
	Case D
	24153 – <1> – 24960

	
	480 kHz
	Case F
	24155– < 1 > – 24958

	
	960 kHz
	Case G
	24158– < 1 > – 24954

	NOTE 1:	SS Block pattern is defined in section 4.1 in TS 38.213 [10].
NOTE 2:	The following GSCN are allowed for operation in band n263:
	for 120 kHz, GSCN = {24157 + 6*N – floor((N-2)/6) - 1, N=0:137}.
	for 480 kHz, GSCN = {24180, 24186, 24203, 24227, 24250, 24273, 24279, 24285, 24303, 24326, 24332, 24349, 24373, 24378, 24396, 24402, 24419, 24425, 24431, 24443, 24448, 24466, 24472, 24489, 24495, 24513, 24518, 24536, 24553, 24577, 24583, 24600, 24623, 24647, 24653, 24676, 24682, 24699, 24723, 24746, 24769, 24781, 24804, 24828, 24833, 24851, 24874, 24880, 24898, 24921, 24927}.
	for 960 kHz, not applicable SS raster entries exist for PCell and PScell.



= = = = = = = = = = = = = = = = = = = = =end of text proposal= = = = = = = = = = = = = = = = = = = = = = = = = =




Analysis on floating channelization for licensed band
If separate channelizations are supported for licensed and unlicensed bands, we can consider floating channelization in licensed band only (for example 66-71 GHz) with the channel raster grid based on SCS. The total number of ARFCN between 66-71 GHz are 83334 and number of GSCNs are 289. For example, the channel center frequencies (ARFCN raster) can be subsampled with granularity equal to the SCS. This results in a step size = {2, 8, 16} for SCS {120, 480, 960} kHz respectively for the ARFCN entries.  The step size for GSCN entries can be 1. The GSCN raster entries supported in the unlicensed band between 66-71 GHz can be avoided for use in the licensed band operation. 

Support of valid GSCN with step size of 1 for 66-71 GHz would also allow potential support for arbitrary channel bandwidth sizes, such as 250 MHz or 500 MHz, instead of being limited to channel bandwidth that are defined for unlicensed operation. The total number of raster entries required for each {SCS, BW} combination is summarized in Table 2. 

Table 2. Total number of {ARFCN, GSCN} raster entries required for floating channelization in licensed band (assuming 86.4% spectrum utilization)
	SCS/BW
	100 MHz
	400MHz
	800 MHz
	1600 MHz
	2000 MHz

	120 kHz
	40834 ARFCN, 235 GSCN

	38334 ARFCN, 221 GSCN*

	-
	-
	-

	480 kHz
	-
	9584 ARFCN, 223 GSCN

	8750 ARFCN, 202 GSCN+

	7084 ARFCN, 164 GSCN+

	

	Note*: 221 GSCN entries for 120kHz with 400 MHz are completely subset of 235 GSCN entries of 100 MHz. Therefore, UE does not need to perform a separate search for 221 GSCN possible for 400 MHz.
Note+: GSCN entries for 480 kHz with 800 or 1600 MHz are completely subset of 223 GSCN entries of 400 MHz. Therefore, UE does not need to perform a separate search for these GSCN.



Since the GSCN entries for 120 kHz and 480 kHz cases with our proposed 1D is 138 and 40, respectively. Therefore, the total GSCN raster entries with step size of 1 in this floating design between 66 to 71 GHz in licensed band along with Option 1-D in unlicensed band will still be lower than the target 665 entries specified in the WID.

Proposal 2: Consider separate GSCN usage between unlicensed and licensed band operation.

3	Conclusions
In this paper, we discussed three channelization proposal options for FR2-2. The following observations and proposals were made:

Observation 1: There was no agreement to seek a unified raster design for both licensed and unlicensed bands.
Observation 2: It is unclear if future licensed bands will require entirely different channel bandwidth sizes, e.g., 250 MHz, and in such case, it is unclear if potential optimizations conducted for 100/200/400/800/1600/2000 MHz aimed for licensed operation will actually be optimal or even functional.
Observation 3: The potential possibility for licensed operation only exists between 66 to 71 GHz, and there is no need to apply licensed operation optimization on the entire band between 57 to 71 GHz.

Proposal 1:  RAN4 to consider supporting separate raster design for licensed and unlicensed bands.

Proposal 2: Consider separate GSCN usage between unlicensed and licensed band operation.
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		Data SCS [kHz]		BW [MHz]		NR Chn Raster [kHz]		NR-ARFCN		N_PRB		SS Raster [kHz]		GSCN

		120		100		57095040		2564083		60		57099360		24157

		120		100		57195840		2565763		60		57203040		24163

		120		100		57296640		2567443		60		57289440		24168

		120		100		57397440		2569123		60		57393120		24174

		120		100		57498240		2570803		60		57496800		24180

		120		100		57599040		2572483		60		57600480		24186

		120		100		57699840		2574163		60		57704160		24192

		120		100		57800640		2575843		60		57807840		24198

		120		100		57901440		2577523		60		57894240		24203

		120		100		58002240		2579203		60		57997920		24209

		120		100		58103040		2580883		60		58101600		24215

		120		100		58203840		2582563		60		58205280		24221

		120		100		58304640		2584243		60		58308960		24227

		120		100		58405440		2585923		60		58412640		24233

		120		100		58506240		2587603		60		58499040		24238

		120		100		58607040		2589283		60		58602720		24244

		120		100		58707840		2590963		60		58706400		24250

		120		100		58808640		2592643		60		58810080		24256

		120		100		58909440		2594323		60		58913760		24262

		120		100		59010240		2596003		60		59017440		24268

		120		100		59111040		2597683		60		59103840		24273

		120		100		59211840		2599363		60		59207520		24279

		120		100		59312640		2601043		60		59311200		24285

		120		100		59413440		2602723		60		59414880		24291

		120		100		59514240		2604403		60		59518560		24297

		120		100		59615040		2606083		60		59622240		24303

		120		100		59715840		2607763		60		59708640		24308

		120		100		59816640		2609443		60		59812320		24314

		120		100		59917440		2611123		60		59916000		24320

		120		100		60018240		2612803		60		60019680		24326

		120		100		60119040		2614483		60		60123360		24332

		120		100		60219840		2616163		60		60227040		24338

		120		100		60320640		2617843		60		60313440		24343

		120		100		60421440		2619523		60		60417120		24349

		120		100		60522240		2621203		60		60520800		24355

		120		100		60623040		2622883		60		60624480		24361

		120		100		60723840		2624563		60		60728160		24367

		120		100		60824640		2626243		60		60831840		24373

		120		100		60925440		2627923		60		60918240		24378

		120		100		61026240		2629603		60		61021920		24384

		120		100		61127040		2631283		60		61125600		24390

		120		100		61227840		2632963		60		61229280		24396

		120		100		61328640		2634643		60		61332960		24402

		120		100		61429440		2636323		60		61436640		24408

		120		100		61530240		2638003		60		61523040		24413

		120		100		61631040		2639683		60		61626720		24419

		120		100		61731840		2641363		60		61730400		24425

		120		100		61832640		2643043		60		61834080		24431

		120		100		61933440		2644723		60		61937760		24437

		120		100		62034240		2646403		60		62041440		24443

		120		100		62135040		2648083		60		62127840		24448

		120		100		62235840		2649763		60		62231520		24454

		120		100		62336640		2651443		60		62335200		24460

		120		100		62437440		2653123		60		62438880		24466

		120		100		62538240		2654803		60		62542560		24472

		120		100		62639040		2656483		60		62646240		24478

		120		100		62739840		2658163		60		62732640		24483

		120		100		62840640		2659843		60		62836320		24489

		120		100		62941440		2661523		60		62940000		24495

		120		100		63042240		2663203		60		63043680		24501

		120		100		63143040		2664883		60		63147360		24507

		120		100		63243840		2666563		60		63251040		24513

		120		100		63344640		2668243		60		63337440		24518

		120		100		63445440		2669923		60		63441120		24524

		120		100		63546240		2671603		60		63544800		24530

		120		100		63647040		2673283		60		63648480		24536

		120		100		63747840		2674963		60		63752160		24542

		120		100		63848640		2676643		60		63855840		24548

		120		100		63949440		2678323		60		63942240		24553

		120		100		64050240		2680003		60		64045920		24559

		120		100		64151040		2681683		60		64149600		24565

		120		100		64251840		2683363		60		64253280		24571

		120		100		64352640		2685043		60		64356960		24577

		120		100		64453440		2686723		60		64460640		24583

		120		100		64554240		2688403		60		64547040		24588

		120		100		64655040		2690083		60		64650720		24594

		120		100		64755840		2691763		60		64754400		24600

		120		100		64856640		2693443		60		64858080		24606

		120		100		64957440		2695123		60		64961760		24612

		120		100		65058240		2696803		60		65065440		24618

		120		100		65159040		2698483		60		65151840		24623

		120		100		65259840		2700163		60		65255520		24629

		120		100		65360640		2701843		60		65359200		24635

		120		100		65461440		2703523		60		65462880		24641

		120		100		65562240		2705203		60		65566560		24647

		120		100		65663040		2706883		60		65670240		24653

		120		100		65763840		2708563		60		65756640		24658

		120		100		65864640		2710243		60		65860320		24664

		120		100		65965440		2711923		60		65964000		24670

		120		100		66066240		2713603		60		66067680		24676

		120		100		66167040		2715283		60		66171360		24682

		120		100		66267840		2716963		60		66275040		24688

		120		100		66368640		2718643		60		66361440		24693

		120		100		66469440		2720323		60		66465120		24699

		120		100		66570240		2722003		60		66568800		24705

		120		100		66671040		2723683		60		66672480		24711

		120		100		66771840		2725363		60		66776160		24717

		120		100		66872640		2727043		60		66879840		24723

		120		100		66973440		2728723		60		66966240		24728

		120		100		67074240		2730403		60		67069920		24734

		120		100		67175040		2732083		60		67173600		24740

		120		100		67275840		2733763		60		67277280		24746

		120		100		67376640		2735443		60		67380960		24752

		120		100		67477440		2737123		60		67484640		24758

		120		100		67578240		2738803		60		67571040		24763

		120		100		67679040		2740483		60		67674720		24769

		120		100		67779840		2742163		60		67778400		24775

		120		100		67880640		2743843		60		67882080		24781

		120		100		67981440		2745523		60		67985760		24787

		120		100		68082240		2747203		60		68089440		24793

		120		100		68183040		2748883		60		68175840		24798

		120		100		68283840		2750563		60		68279520		24804

		120		100		68384640		2752243		60		68383200		24810

		120		100		68485440		2753923		60		68486880		24816

		120		100		68586240		2755603		60		68590560		24822

		120		100		68687040		2757283		60		68694240		24828

		120		100		68787840		2758963		60		68780640		24833

		120		100		68888640		2760643		60		68884320		24839

		120		100		68989440		2762323		60		68988000		24845

		120		100		69090240		2764003		60		69091680		24851

		120		100		69191040		2765683		60		69195360		24857

		120		100		69291840		2767363		60		69299040		24863

		120		100		69392640		2769043		60		69385440		24868

		120		100		69493440		2770723		60		69489120		24874

		120		100		69594240		2772403		60		69592800		24880

		120		100		69695040		2774083		60		69696480		24886

		120		100		69795840		2775763		60		69800160		24892

		120		100		69896640		2777443		60		69903840		24898

		120		100		69997440		2779123		60		69990240		24903

		120		100		70098240		2780803		60		70093920		24909

		120		100		70199040		2782483		60		70197600		24915

		120		100		70299840		2784163		60		70301280		24921

		120		100		70400640		2785843		60		70404960		24927

		120		100		70501440		2787523		60		70508640		24933

		120		100		70602240		2789203		60		70595040		24938

		120		100		70703040		2790883		60		70698720		24944

		120		100		70803840		2792563		60		70802400		24950

		120		100		70904640		2794243		60		70906080		24956

		120		400		57548640		2571643		240		57393120		24174

		120		400		57951840		2578363		240		57807840		24198

		120		400		58355040		2585083		240		58205280		24221

		120		400		58758240		2591803		240		58602720		24244

		120		400		59161440		2598523		240		59017440		24268

		120		400		59665440		2606923		240		59518560		24297

		120		400		60068640		2613643		240		59916000		24320

		120		400		60471840		2620363		240		60313440		24343

		120		400		60875040		2627083		240		60728160		24367

		120		400		61278240		2633803		240		61125600		24390

		120		400		61782240		2642203		240		61626720		24419

		120		400		62185440		2648923		240		62041440		24443

		120		400		62588640		2655643		240		62438880		24466

		120		400		62991840		2662363		240		62836320		24489

		120		400		63395040		2669083		240		63251040		24513

		120		400		63999840		2679163		240		63855840		24548

		120		400		64403040		2685883		240		64253280		24571

		120		400		64806240		2692603		240		64650720		24594

		120		400		65209440		2699323		240		65065440		24618

		120		400		65612640		2706043		240		65462880		24641

		120		400		66116640		2714443		240		65964000		24670

		120		400		66519840		2721163		240		66361440		24693

		120		400		66923040		2727883		240		66776160		24717

		120		400		67326240		2734603		240		67173600		24740

		120		400		67729440		2741323		240		67571040		24763

		120		400		68334240		2751403		240		68175840		24798

		120		400		68737440		2758123		240		68590560		24822

		120		400		69140640		2764843		240		68988000		24845

		120		400		69543840		2771563		240		69385440		24868

		120		400		69947040		2778283		240		69800160		24892

		120		400		70451040		2786683		240		70301280		24921

		120		400		59262240		2600203		240		59103840		24273

		120		400		61681440		2640523		240		61523040		24413

		120		400		62084640		2647243		240		61937760		24437

		120		400		62487840		2653963		240		62335200		24460

		120		400		62891040		2660683		240		62732640		24483

		120		400		63294240		2667403		240		63147360		24507

		120		400		63697440		2674123		240		63544800		24530

		480		400		57548640		2571643		60		57496800		24180

		480		400		57951840		2578363		60		57894240		24203

		480		400		58355040		2585083		60		58308960		24227

		480		400		58758240		2591803		60		58706400		24250

		480		400		59161440		2598523		60		59103840		24273

		480		400		59665440		2606923		60		59622240		24303

		480		400		60068640		2613643		60		60019680		24326

		480		400		60471840		2620363		60		60417120		24349

		480		400		60875040		2627083		60		60831840		24373

		480		400		61278240		2633803		60		61229280		24396

		480		400		61782240		2642203		60		61730400		24425

		480		400		62185440		2648923		60		62127840		24448

		480		400		62588640		2655643		60		62542560		24472

		480		400		62991840		2662363		60		62940000		24495

		480		400		63395040		2669083		60		63337440		24518

		480		400		63999840		2679163		60		63942240		24553

		480		400		64403040		2685883		60		64356960		24577

		480		400		64806240		2692603		60		64754400		24600

		480		400		65209440		2699323		60		65151840		24623

		480		400		65612640		2706043		60		65566560		24647

		480		400		66116640		2714443		60		66067680		24676

		480		400		66519840		2721163		60		66465120		24699

		480		400		66923040		2727883		60		66879840		24723

		480		400		67326240		2734603		60		67277280		24746

		480		400		67729440		2741323		60		67674720		24769

		480		400		68334240		2751403		60		68279520		24804

		480		400		68737440		2758123		60		68694240		24828

		480		400		69140640		2764843		60		69091680		24851

		480		400		69543840		2771563		60		69489120		24874

		480		400		69947040		2778283		60		69903840		24898

		480		400		70451040		2786683		60		70404960		24927

		480		400		59262240		2600203		60		59207520		24279

		480		400		61681440		2640523		60		61626720		24419

		480		400		62084640		2647243		60		62041440		24443

		480		400		62487840		2653963		60		62438880		24466

		480		400		62891040		2660683		60		62836320		24489

		480		400		63294240		2667403		60		63251040		24513

		480		400		63697440		2674123		60		63648480		24536

		480		800		57750240		2575003		120		57496800		24180

		480		800		58556640		2588443		120		58308960		24227

		480		800		59463840		2603563		120		59207520		24279

		480		800		60270240		2617003		120		60019680		24326

		480		800		61076640		2630443		120		60831840		24373

		480		800		61983840		2645563		120		61730400		24425

		480		800		62790240		2659003		120		62542560		24472

		480		800		63596640		2672443		120		63337440		24518

		480		800		64604640		2689243		120		64356960		24577

		480		800		65411040		2702683		120		65151840		24623

		480		800		66318240		2717803		120		66067680		24676

		480		800		67124640		2731243		120		66879840		24723

		480		800		67931040		2744683		120		67674720		24769

		480		800		68939040		2761483		120		68694240		24828

		480		800		69745440		2774923		120		69489120		24874

		480		800		70551840		2788363		120		70404960		24927

		480		800		58153440		2581723		120		57894240		24203

		480		800		58959840		2595163		120		58706400		24250

		480		800		59867040		2610283		120		59622240		24303

		480		800		60673440		2623723		120		60417120		24349

		480		800		61580640		2638843		120		61626720		24419

		480		800		62387040		2652283		120		62127840		24448

		480		800		63193440		2665723		120		62940000		24495

		480		800		64201440		2682523		120		63942240		24553

		480		800		65007840		2695963		120		64754400		24600

		480		800		65915040		2711083		120		66067680		24676

		480		800		66721440		2724523		120		66465120		24699

		480		800		67527840		2737963		120		67277280		24746

		480		800		68535840		2754763		120		68279520		24804

		480		800		69342240		2768203		120		69091680		24851

		480		800		70148640		2781643		120		69903840		24898

		480		1600		58153440		2581723		240		57894240		24203

		480		1600		60673440		2623723		240		60417120		24349

		480		1600		62387040		2652283		240		62041440		24443

		480		1600		65007840		2695963		240		64754400		24600

		480		1600		66721440		2724523		240		66465120		24699

		480		1600		69342240		2768203		240		69091680		24851

		480		1600		59867040		2610283		240		59622240		24303

		480		1600		61479840		2637163		240		61229280		24396

		480		1600		63092640		2664043		240		62542560		24472

		480		1600		68435040		2753083		240		68279520		24804

		480		1600		70148640		2781643		240		69903840		24898

		960		400		57548640		2571643		30		57496800		24180

		960		400		57951840		2578363		30		57894240		24203

		960		400		58355040		2585083		30		58308960		24227

		960		400		58758240		2591803		30		58706400		24250

		960		400		59161440		2598523		30		59103840		24273

		960		400		59665440		2606923		30		59622240		24303

		960		400		60068640		2613643		30		60019680		24326

		960		400		60471840		2620363		30		60417120		24349

		960		400		60875040		2627083		30		60831840		24373

		960		400		61278240		2633803		30		61229280		24396

		960		400		61782240		2642203		30		61730400		24425

		960		400		62185440		2648923		30		62127840		24448

		960		400		62588640		2655643		30		62542560		24472

		960		400		62991840		2662363		30		62940000		24495

		960		400		63395040		2669083		30		63337440		24518

		960		400		63999840		2679163		30		63942240		24553

		960		400		64403040		2685883		30		64356960		24577

		960		400		64806240		2692603		30		64754400		24600

		960		400		65209440		2699323		30		65151840		24623

		960		400		65612640		2706043		30		65566560		24647

		960		400		66116640		2714443		30		66067680		24676

		960		400		66519840		2721163		30		66465120		24699

		960		400		66923040		2727883		30		66879840		24723

		960		400		67326240		2734603		30		67277280		24746

		960		400		67729440		2741323		30		67674720		24769

		960		400		68334240		2751403		30		68279520		24804

		960		400		68737440		2758123		30		68694240		24828

		960		400		69140640		2764843		30		69091680		24851

		960		400		69543840		2771563		30		69489120		24874

		960		400		69947040		2778283		30		69903840		24898

		960		400		70451040		2786683		30		70404960		24927

		960		400		59262240		2600203		30		59207520		24279

		960		400		61681440		2640523		30		61626720		24419

		960		400		62084640		2647243		30		62041440		24443

		960		400		62487840		2653963		30		62438880		24466

		960		400		62891040		2660683		30		62836320		24489

		960		400		63294240		2667403		30		63251040		24513

		960		400		63697440		2674123		30		63648480		24536

		960		800		57750240		2575003		60		57600480		24186

		960		800		58556640		2588443		60		58412640		24233

		960		800		59463840		2603563		60		59311200		24285

		960		800		60270240		2617003		60		60123360		24332

		960		800		61076640		2630443		60		60918240		24378

		960		800		61983840		2645563		60		61834080		24431

		960		800		62790240		2659003		60		62646240		24478

		960		800		63596640		2672443		60		63441120		24524

		960		800		64604640		2689243		60		64460640		24583

		960		800		65411040		2702683		60		65255520		24629

		960		800		66318240		2717803		60		66171360		24682

		960		800		67124640		2731243		60		66966240		24728

		960		800		67931040		2744683		60		67778400		24775

		960		800		68939040		2761483		60		68780640		24833

		960		800		69745440		2774923		60		69592800		24880

		960		800		70551840		2788363		60		70404960		24927

		960		800		58153440		2581723		60		57997920		24209

		960		800		58959840		2595163		60		58810080		24256

		960		800		59867040		2610283		60		59708640		24308

		960		800		60673440		2623723		60		60520800		24355

		960		800		61580640		2638843		60		61436640		24408

		960		800		62387040		2652283		60		62231520		24454

		960		800		63193440		2665723		60		63043680		24501

		960		800		64201440		2682523		60		64045920		24559

		960		800		65007840		2695963		60		64858080		24606

		960		800		65915040		2711083		60		65756640		24658

		960		800		66721440		2724523		60		66568800		24705

		960		800		67527840		2737963		60		67380960		24752

		960		800		68535840		2754763		60		68383200		24810

		960		800		69342240		2768203		60		69195360		24857

		960		800		70148640		2781643		60		69990240		24903

		960		1600		58153440		2581723		120		57600480		24186

		960		1600		60673440		2623723		120		60123360		24332

		960		1600		62387040		2652283		120		61834080		24431

		960		1600		65007840		2695963		120		64460640		24583

		960		1600		66721440		2724523		120		66171360		24682

		960		1600		69342240		2768203		120		68780640		24833

		960		1600		59867040		2610283		120		59311200		24285

		960		1600		61479840		2637163		120		60918240		24378

		960		1600		63092640		2664043		120		62542560		24472

		960		1600		68435040		2753083		120		67882080		24781

		960		1600		70148640		2781643		120		69592800		24880

		960		2000		58355040		2585083		150		57704160		24192

		960		2000		60471840		2620363		150		59812320		24314

		960		2000		62588640		2655643		150		61937760		24437

		960		2000		64806240		2692603		150		64149600		24565

		960		2000		66923040		2727883		150		66275040		24688

		960		2000		69140640		2764843		150		68486880		24816






