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1. Introduction
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 [1] 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.

In RAN4#101bis-e RAN4 agreed to define fixed synchronization raster for unlicensed operating band n263 and floating synchronization raster for licensed operation. Furthermore in RAN4#102-e the following agreements were reached for unlicensed operation in [2]Agreement: Use the fixed RF channel raster with the step size of 1680 (100.8 MHz) as baseline to define the channel raster for the unlicensed band, and accordingly provide the channel raster numbers
· To Check if the above solution can support CA with different bandwidth combinations
· If there is issue identified, then the above agreement can be revisited

Agreement: Specify SSB SCS 960KHz in the GSCN and add a note to clarify that 960KHz SCS cannot be used for initial access.



In principle no limitations for RF channel raster are required as UE will be told where to find the channel. However, there was a strong desire to limit the number of possible RF raster points. Therefore, we have analyzed how channel placements would work when using the 100.8 MHz step size in the raster and allowing to use only the raster points based on 100 MHz channel bandwidth. This is illustrated in Figure 1.
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Figure 1: Channel placement according to 100.8 MHz raster step size for 100 MHz ChBWs

It can be seen in Figure 1 that if channel placement is limited to raster points defined for 100 MHz channel bandwidth, carrier aggregation between 100 MHz carriers and other channel bandwidths will not work. In addition, roughly 50 MHz spectrum will be wasted at the band edge for channel bandwidths wider than 100 MHz. 

It should be also considered if the wider than 100 MHz ChBWs are allowed to use all raster points, or if the raster points are limited to being 4, 8, 16 or 20 times 100.8 MHz apart from each other. If such limitation is applied, almost 2 GHz of spectrum will be wasted for 2000 MHz ChBW, as only 6 channels will fit into 14 GHz of available spectrum.

Observation 1: Raster based purely on 100.8 MHz step size based on 100 MHz ChBW does not enable carrier aggregation between 100 MHz and other channel bandwidths and wastes spectrum.

[image: ]An alternative approach would be to define additional raster points which enable placing all channel bandwidths near band edge. This is illustrated in Figure 2:

Figure 2: Raster points added to enable placing channels near band edge.

With the approach in Figure 2, additional raster points would need to be defined for 400, 800 and 1600 MHz ChBWs, while 2000 MHz channel center points end up always overlapping with 400 MHz channel center points. This approach also enables CA between 100 MHz and other channel bandwidths for some 100 MHz channel positions, while in general case wider channel bandwidth cannot always be placed next to 100 MHz carrier. Furthermore, if the placement of the wider carriers is restricted, the issue of wasting spectrum remains.

Observation 2: Adding additional raster points for wider channels to allow placing channel next to band edge does not resolve the issues for CA and spectrum waste.

One solution to enable flexible CA operation as well as keep the number of RF raster points limited would be to keep the 100.8 MHz raster step size for 100 MHz ChBW and to specify 50.4 MHz raster step size for wider channels without restricting the channel placement. This would enable that for any 100 MHz channel placement it is also possible to place wider channel next to allowing flexible usage of contiguous carrier aggregation. This is shown in Figure 3.
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Figure 3: Free channel placement in 50.4 MHz raster for wider than 100 MHz channels while 100 MHz channels kept at 100.8 MHz raster.

Furthermore, the free placement of channels means that also wider channels could be placed close to both band edges, and as such the spectrum usage would in general be much better. The total number of unique raster points with this design would be 276, while the number of sync raster points could still be based on 100 MHz channel bandwidth and be limited to 138 for 120 kHz SCS. Table 1 shows the synchronization raster points for the fixed channelization. 















It has been confirmed that the coreset#0 offsets required for RAN1 specification are feasible with these synchronization raster points. The details can be found in [3].

Proposal 1: Adopt synchronization raster points for n263 as shown in Table 1 of the Annex

Proposal 2: RF channel raster is fixed based on 100.8 MHz step size for 100 MHz ChBW and 50.4 MHz step size for wider channel bandwidths, network implementation will take care that SSB and coreset#0 fit within channel bandwidth.

3 Conclusion 
In this contribution channel arrangement and spectrum utilization for NR operation above 52.6 GHz was discussed. The following proposals were made:
Proposal 1: Adopt synchronization raster points shown in Table 2 for n263

Proposal 2: RF channel raster is fixed based on 100.8 MHz step size for 100 MHz ChBW and 50.4 MHz step size for wider channel bandwidths, network implementation will take care that SSB and coreset#0 fit within channel bandwidth.
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	SCS
	120 kHz
	
	
	480 kHz
	
	
	
	960 kHz
	
	
	

	Bandwidth
	100 MHz
	400 MHz
	
	400 MHz
	800 MHz
	1600 MHz
	
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	24153
	24153
	
	24157
	24157
	24157
	
	24160
	24160
	24166
	24166

	
	24159
	
	
	24181
	
	
	
	24184
	
	
	

	
	24165
	
	
	24205
	24205
	
	
	24208
	24208
	
	

	
	24171
	
	
	24229
	
	
	
	24232
	
	
	

	
	24177
	24177
	
	24253
	24253
	24253
	
	24256
	24256
	24256
	

	
	24183
	
	
	24277
	
	
	
	24280
	
	
	24280

	
	24189
	
	
	24301
	24301
	
	
	24304
	24304
	
	

	
	24195
	
	
	24325
	
	
	
	24322
	
	
	

	
	24201
	24201
	
	24349
	24349
	24349
	
	24346
	24346
	24352
	

	
	24207
	
	
	24373
	
	
	
	24370
	
	
	

	
	24213
	
	
	24397
	24397
	
	
	24394
	24394
	
	24400

	
	24219
	
	
	24421
	
	
	
	24418
	
	
	

	
	24225
	24225
	
	24445
	24445
	24445
	
	24442
	24442
	24442
	

	
	24231
	
	
	24469
	
	
	
	24466
	
	
	

	
	24234
	
	
	24493
	24493
	
	
	24490
	24490
	
	

	
	24240
	
	
	24517
	
	
	
	24514
	
	
	24514

	
	24246
	24246
	
	24529
	24541
	24541
	
	24532
	24538
	24538
	

	
	24252
	
	
	24553
	
	
	
	24556
	
	
	

	
	24258
	
	
	24577
	24577
	
	
	24580
	24580
	
	

	
	24264
	
	
	24601
	
	
	
	24604
	
	
	

	
	24270
	24270
	
	24625
	24625
	24625
	
	24628
	24628
	24628
	24628

	
	24276
	
	
	24649
	
	
	
	24652
	
	
	

	
	24282
	
	
	24673
	24673
	
	
	24676
	24676
	
	

	
	24288
	
	
	24697
	
	
	
	24700
	
	
	

	
	24294
	24294
	
	24721
	24721
	24721
	
	24724
	24724
	24724
	

	
	24300
	
	
	24745
	
	
	
	24742
	
	
	24748

	
	24306
	
	
	24769
	24769
	
	
	24766
	24766
	
	

	
	24312
	
	
	24793
	
	
	
	24790
	
	
	

	
	24318
	24318
	
	24817
	24817
	24817
	
	24814
	24814
	24814
	

	
	24324
	
	
	24841
	
	
	
	24838
	
	
	

	
	24330
	
	
	24865
	24865
	
	
	24862
	24862
	
	

	
	24336
	
	
	24889
	
	
	
	24886
	
	
	

	
	24339
	24342
	
	24913
	24913
	
	
	24910
	24910
	
	

	
	24345
	
	
	24937
	
	
	
	24934
	
	
	

	
	24351
	
	
	
	
	
	
	
	
	
	

	
	24357
	
	
	
	
	
	
	
	
	
	

	
	24363
	24363
	
	
	
	
	
	
	
	
	

	
	24369
	
	
	
	
	
	
	
	
	
	

	
	24375
	
	
	
	
	
	
	
	
	
	

	
	24381
	
	
	
	
	
	
	
	
	
	

	
	24387
	24387
	
	
	
	
	
	
	
	
	

	
	24393
	
	
	
	
	
	
	
	
	
	

	
	24399
	
	
	
	
	
	
	
	
	
	

	
	24405
	
	
	
	
	
	
	
	
	
	

	
	24411
	24411
	
	
	
	
	
	
	
	
	

	
	24417
	
	
	
	
	
	
	
	
	
	

	
	24423
	
	
	
	
	
	
	
	
	
	

	
	24429
	
	
	
	
	
	
	
	
	
	

	
	24435
	24435
	
	
	
	
	
	
	
	
	

	
	24441
	
	
	
	
	
	
	
	
	
	

	
	24444
	
	
	
	
	
	
	
	
	
	

	
	24450
	
	
	
	
	
	
	
	
	
	

	
	24456
	24456
	
	
	
	
	
	
	
	
	

	
	24462
	
	
	
	
	
	
	
	
	
	

	
	24468
	
	
	
	
	
	
	
	
	
	

	
	24474
	
	
	
	
	
	
	
	
	
	

	
	24480
	24480
	
	
	
	
	
	
	
	
	

	
	24486
	
	
	
	
	
	
	
	
	
	

	
	24492
	
	
	
	
	
	
	
	
	
	

	
	24498
	
	
	
	
	
	
	
	
	
	

	
	24504
	24504
	
	
	
	
	
	
	
	
	

	
	24510
	
	
	
	
	
	
	
	
	
	

	
	24516
	
	
	
	
	
	
	
	
	
	

	
	24522
	
	
	
	
	
	
	
	
	
	

	
	24528
	24528
	
	
	
	
	
	
	
	
	

	
	24534
	
	
	
	
	
	
	
	
	
	

	
	24540
	
	
	
	
	
	
	
	
	
	

	
	24546
	
	
	
	
	
	
	
	
	
	

	
	24549
	24552
	
	
	
	
	
	
	
	
	

	
	24555
	
	
	
	
	
	
	
	
	
	

	
	24561
	
	
	
	
	
	
	
	
	
	

	
	24567
	
	
	
	
	
	
	
	
	
	

	
	24573
	24573
	
	
	
	
	
	
	
	
	

	
	24579
	
	
	
	
	
	
	
	
	
	

	
	24585
	
	
	
	
	
	
	
	
	
	

	
	24591
	
	
	
	
	
	
	
	
	
	

	
	24597
	24597
	
	
	
	
	
	
	
	
	

	
	24603
	
	
	
	
	
	
	
	
	
	

	
	24609
	
	
	
	
	
	
	
	
	
	

	
	24615
	
	
	
	
	
	
	
	
	
	

	
	24621
	24621
	
	
	
	
	
	
	
	
	

	
	24627
	
	
	
	
	
	
	
	
	
	

	
	24633
	
	
	
	
	
	
	
	
	
	

	
	24639
	
	
	
	
	
	
	
	
	
	

	
	24645
	24645
	
	
	
	
	
	
	
	
	

	
	24651
	
	
	
	
	
	
	
	
	
	

	
	24654
	
	
	
	
	
	
	
	
	
	

	
	24660
	
	
	
	
	
	
	
	
	
	

	
	24666
	24666
	
	
	
	
	
	
	
	
	

	
	24672
	
	
	
	
	
	
	
	
	
	

	
	24678
	
	
	
	
	
	
	
	
	
	

	
	24684
	
	
	
	
	
	
	
	
	
	

	
	24690
	24690
	
	
	
	
	
	
	
	
	

	
	24696
	
	
	
	
	
	
	
	
	
	

	
	24702
	
	
	
	
	
	
	
	
	
	

	
	24708
	
	
	
	
	
	
	
	
	
	

	
	24714
	24714
	
	
	
	
	
	
	
	
	

	
	24720
	
	
	
	
	
	
	
	
	
	

	
	24726
	
	
	
	
	
	
	
	
	
	

	
	24732
	
	
	
	
	
	
	
	
	
	

	
	24738
	24738
	
	
	
	
	
	
	
	
	

	
	24744
	
	
	
	
	
	
	
	
	
	

	
	24750
	
	
	
	
	
	
	
	
	
	

	
	24756
	
	
	
	
	
	
	
	
	
	

	
	24759
	24762
	
	
	
	
	
	
	
	
	

	
	24765
	
	
	
	
	
	
	
	
	
	

	
	24771
	
	
	
	
	
	
	
	
	
	

	
	24777
	
	
	
	
	
	
	
	
	
	

	
	24783
	24783
	
	
	
	
	
	
	
	
	

	
	24789
	
	
	
	
	
	
	
	
	
	

	
	24795
	
	
	
	
	
	
	
	
	
	

	
	24801
	
	
	
	
	
	
	
	
	
	

	
	24807
	24807
	
	
	
	
	
	
	
	
	

	
	24813
	
	
	
	
	
	
	
	
	
	

	
	24819
	
	
	
	
	
	
	
	
	
	

	
	24825
	
	
	
	
	
	
	
	
	
	

	
	24831
	24831
	
	
	
	
	
	
	
	
	

	
	24837
	
	
	
	
	
	
	
	
	
	

	
	24843
	
	
	
	
	
	
	
	
	
	

	
	24849
	
	
	
	
	
	
	
	
	
	

	
	24855
	24855
	
	
	
	
	
	
	
	
	

	
	24861
	
	
	
	
	
	
	
	
	
	

	
	24864
	
	
	
	
	
	
	
	
	
	

	
	24870
	
	
	
	
	
	
	
	
	
	

	
	24876
	24876
	
	
	
	
	
	
	
	
	

	
	24882
	
	
	
	
	
	
	
	
	
	

	
	24888
	
	
	
	
	
	
	
	
	
	

	
	24894
	
	
	
	
	
	
	
	
	
	

	
	24900
	24900
	
	
	
	
	
	
	
	
	

	
	24906
	
	
	
	
	
	
	
	
	
	

	
	24912
	
	
	
	
	
	
	
	
	
	

	
	24918
	
	
	
	
	
	
	
	
	
	

	
	24924
	24924
	
	
	
	
	
	
	
	
	

	
	24930
	
	
	
	
	
	
	
	
	
	

	
	24936
	
	
	
	
	
	
	
	
	
	

	
	24942
	
	
	
	
	
	
	
	
	
	

	
	24948
	
	
	
	
	
	
	
	
	
	

	
	24954
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