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1	Introduction
In RAN4#101-bis-e, the following agreement was made in the RAN4 main GTW session regarding channelization:
	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




Based on the agreements made, we further discuss channelization for band n263.

2	Discussion
Based on the discussions from RAN4 #101-bis-e, we provide a channelization proposal that provides sufficient flexibility to maximize spectrum usage for various regulatory domains, and minimal cell search complexity.

2.1	Channel & Sync Raster Option 1
To provide flexibility in deployment, we define non-overlapping sets of 100 MHz channel bandwidth (CBW) which are used as building blocks for wider CBW. An example illustration of 100 MHz channels is 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 100 MHz CBW with the SSB (shown in red box) roughly placed in the center of the channel. The black lines represent the 802.11 ad/ay channel boundaries. Red lines represent the boundaries of the 57-71 GHz band and the 59-64 GHz band. Total of 138 channels of non-overlapping 100 MHz can be accommodated in 57-71 GHz.
The 100 MHz CBW which is the framework for larger widebands are chosen such that the channel spacing between two 100 MHz CBW are exactly 100.8 MHz. This allows support of identical channel spacing between component carriers (CC) of adjacent intra-band CA operation. It was agreed in RAN4 101-bis-e, that the channel spacing for adjacent channels should be an integer multiple of 960 kHz so that the transceiver can perform a single FFT operation for signals across different numerologies. 100.8 MHz is a value that is integer multiple of 960 kHz and therefore the preferred channel spacing between two CCs. The choice of 100.8 MHz channel spacing also allows wider CBWs (such as 200, 400, 800, 1600, and 2000 MHz, that use the center frequency of N consecutive 100 MHz channels and makes sure for each SCS the channel spacing between any two CCs (of the same SCS) is integer multiple of SCS which is critical for simple transceiver implementation of intra-band CA operation.

In order to maximize the spectrum usage in the 57-71 GHz band and the 59-64 GHz band, the larger CBWs are defined as shown in Figure 2. 
[image: ]
Figure 2. Supported 400 MHz channels in 57-71 GHz for 120 kHz SCS which are optimized for spectrum utilization. The blue blocks represent 100 MHz CBW, and the green blocks represent 400 MHz CBW.  Total of 31 channels of non-overlapping 400 MHz can be accommodated in the 57-71 GHz spectrum and 12 channels of non-overlapping 400 MHz can be accommodated in the 59-64 GHz band.

For larger CBW such as 800MHz, 1600MHz and 2000MHz, a similar design process is followed where contiguous blocks of 400 MHz channels are selected. The selection of the 800 MHz and 1600 MHz channels is shifted by 403.2 MHz (four 100 MHz channels) to maximize the spectrum utilization in the 57-71 GHz band and the 59-64 GHz band. 
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Figure 3. Supported channels in 57-71 GHz for 480 kHz SCS which are optimized for spectrum utilization. The green blocks represent the 400 MHz CBW, the yellow blocks represent the 800 MHz CBW, and the dotted blue block represents 1600 MHz CBW.  Total of 31 channels of non-overlapping 400 MHz, 16 channels of non-overlapping 800 MHz, and 8 channels of non-overlapping 1600 MHz can be accommodated in the 57-71 GHz spectrum. Total of 12 channels of non-overlapping 400 MHz, 6 channels of non-overlapping 800 MHz, and 3 channels of non-overlapping 1600 MHz can be accommodated in the 59-64 GHz spectrum. 

[image: ]
Figure 4. Supported channels in 57-71 GHz for 960 kHz SCS which are optimized for spectrum utilization. 400 MHz, 800 MHz, and 1600 MHz channels for 960 kHz SCS are identical to 400 MHz, 800 MHz, and 1600 MHz channels for 480 kHz. The figure provides additional channels with 2000 MHz CBW in pink boxes. Total of 6 non-overlapping 2000 MHz channels can be accommodated in 57-71 GHz spectrum, and 2 channels of non-overlapping 2000 MHz can be accommodated in the 59-64 GHz spectrum. 

Table 1. Number of channels for each (CBW, SCS) combination for channel and sync raster option 1
	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



Table 2. Maximum number of non-overlapping channels for each CBW for channel raster option 1
	
	Regulatory Domain
57 – 71 GHz
(14 GHz wide)
	Regulatory Domain
57 – 66 GHz
(9 GHz wide)
	Regulatory Domain
57 – 64 GHz
(7 GHz wide)
	Regulatory Domain
59 – 64 GHz
(5 GHz wide)

	100 MHz
	138
	88
	69
	49

	400 MHz
	31
	20
	15
	12

	800 MHz
	16
	10
	8
	6

	1600 MHz
	8
	5
	4
	3

	2000 MHz
	6
	4
	3
	2



From Table 1, the total UE SSB search complexity is 138 for 120 kHz and 38 for 480 kHz. This results in total of 178 raster entries for initial access of unlicensed operations. For devices that support only 120 kHz SCS, the cell search complexity will be limited to 138. Only for devices that support 120 kHz and 480 kHz will require 178 cell search entries. This is significantly less than the target value of 665 specified in the WID. This channelization design allows the support of 0 RB offset for all cases, except 48 PRB case for 120 kHz (RB offset 14). Table 2 shows the maximum number of non-overlapping channels for each CBW with channel raster option 1. From the table, we can see that the proposal nearly maximizes spectrum available for different regulatory domains.
Even with limited GSCN entries, it may be possible to still support additional channels for 400/800/1600/2000 MHz CBW without increasing the cell search complexity. This can be done by supporting a shifted version of the wider channel bandwidth where additional 400 MHz, 800 MHz, 1600 MHz, and 2000 MHz CBWs are selected by shifting the centre frequency by units of 100.80 MHz, 201.6MHz, or 403.2 MHz. This would be essentially supporting coarsely floating channels with wider CBWs. 
While supporting coarsely floating channels for wider CBW, such as 400/800/1600/2000 MHz might be feasible, our preference is to stick with fixed channels to minimize number of channel and GSCN entry combinations that the specification will be consider, which also reduces testing for gNB and UEs. This is because for unlicensed operation, the need and motivation for channels with partially over-lapping version is unclear.
It should be noted that for the 100 MHz CBW, the first CBW within n263 were chosen such that kSSB, the subcarrier offset between first subcarrier of SSB and first subcarrier of the common PRB grid of the cell, to be 0, which results in no loss of spectral efficiency due to partially overlapping SSB RBs with common PRB grid.
The NR-ARFCN raster entries being proposed for band n263 are described as a text proposal for Table 5.4.2.3-2 in TS 38.104. Similar changes will be needed for TS38.101-2.

Proposal 1: (Channel Raster Option 1)
· 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}

= = = = = = = = = = = = = = = = = = Start of Text Proposal for 38.104= = = == = = = = = = = = = = = = = = = = = =
<Unchanged text is omitted>
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}


= = = = = = = = = = = = = = = = = = = = = End of Text Proposal= = = = = = = = = = = = = = = = = = = = = = = = = =

Valid GSCN entries for the proposed NR-ARFCN values for various CBWs, are selected such that there is at least one valid SSB for each CBWs. Ideally the GSCN for the smallest CBW, 100 MHz, should be able to be leveraged by wider CBW, such as 400 MHz. This minimizes the total number of GSCN entries that would be needed to support initial access in band n263.
In order to further optimize the GSCN for 120 kHz cases, such that legacy RB offset can be leveraged as much as possible, the GSCN for 100 MHz CBW were chosen such that the SSB can be roughly centered in the 100 MHz CBW. This also helps to make sure all potential SSB positions for 120 kHz SCS 100 MHz can be leveraged by 400 MHz CBW.
For 480 kHz cases, while not critical, a subset of the GSCN entries valid for 120 kHz is selected. This allows implementation to leverage using the same carrier frequency synthesizer for both 120 kHz and 480 kHz. For the 480 kHz case there may be multiple candidates that may be feasible. We proposed to use the left most valid SSB among all potential SSB positions for 480 kHz cases. This allows use of RB offset 0 for all proposed CBWs, which minimize the PDSCH resource fragmentation by SSB, an issue discussed in our previous contribution [1].
In the proposed GSCN entries above, the GSCN has a gap pattern of either 6 or 5 with a GSCN gap pattern periodicity of 35 x 17.28 MHz. 
The GSCN entries proposed for band n263 are described as text proposal for Table 5.4.2.3-2 in TS 38-104. Similar changes will be needed for TS38.101-2.

Proposal 2: (Sync Raster Option 1)
· For 120 kHz PCell and PScell, GSCN = {24157 + 6*N – floor((N-2)/6) - 1, N=0:137}.
· For 480 kHz PCell and PScell, GSCN = {24180, 24203, 24227, 24250, 24273, 24279, 24303, 24326, 24349, 24373, 24396, 24402, 24419, 24425, 24443, 24448, 24466, 24472, 24489, 24495, 24513, 24518, 24536, 24553, 24577, 24600, 24623, 24647, 24653, 24676, 24699, 24723, 24746, 24769, 24804, 24828, 24851, 24874, 24898, 24927}.	
· For 960 kHz, no applicable SS raster entries exist for PCell and PScell.

= = = = = = = = = = = = = == = = Start of Text Proposal for TS38.104 = = = = = = = = = = = = = = = = = = = = = =
<Unchanged text is omitted>
Table 5.4.3.3-2: Applicable SS raster entries per operating band (FR2)
	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 Pcell and PScell operation in band n263:
	for 120 kHz, GSCN = {24157 + 6*N – floor((N-2)/6) - 1, N=0:137}.
	for 480 kHz, GSCN = {24180, 24203, 24227, 24250, 24273, 24279, 24303, 24326, 24349, 24373, 24396, 24402, 24419, 24425, 24443, 24448, 24466, 24472, 24489, 24495, 24513, 24518, 24536, 24553, 24577, 24600, 24623, 24647, 24653, 24676, 24699, 24723, 24746, 24769, 24804, 24828, 24851, 24874, 24898, 24927}.	
                 for 960 kHz, no applicable SS raster entries exist for PCell and PScell.


= = = = = = = = = = = = = = = = = = = = End of Text Proposal= = = = = = = = = = = = = = = = = = = = = = = =

2.2	Channel & Sync Raster Option 2
Proposal 1 basically follows the channelization methodology used for developing channels for 5 – 6 GHz NR-U, where a minimum set of necessary channels are selected. For unlicensed operation among all possible channel positions, which channels are being selected for final candidate set does not impact deployment as long as there is sufficient number of non-overlapping channels defined.
Alternatively, we can define additional channels especially for 400 MHz, 800 MHz, and 1600 MHz CBW, such that channel selection is bit more systematic. Figures 5 and 6 show the alternative channelization for 400, 800, and 1600 MHz.

[image: ]
Figure 5. Alternative supported channels in 57-71 GHz for 120 kHz SCS. kHz. The blue line represents the 100 MHz CBW and dotted green lines represents the 400 MHz CBW. The black lines represent the 802.11 ad/ay channel boundaries. Red lines represent the boundaries of the 57-71 GHz band and the 59-64 GHz band. Total of 138 channels of non-overlapping 100 MHz and 34 channels of non-overlapping 400 MHz can be accommodated in 57-71 GHz. Total of 12 channels of non-overlapping 400 MHz can be accommodated in the 59-64 GHz spectrum. 
[image: ]
Figure 6. Alternative supported channels in 57-71 GHz for 480/960 kHz SCS. kHz. The dotted green boxes represent the 400 MHz CBW, yellow boxes represent 800 MHz CBW, and blue boxes represent 1600 MHz CBW. Total of 34 channels of non-overlapping 400 MHz, 16 channels of non-overlapping 800 MHz, and 8 channels of non-overlapping 1600 MHz can be accommodated in 57-71 GHz. Total of 12 channels of non-overlapping 400 MHz, 6 channels of non-overlapping 800 MHz, and 3 channels of non-overlapping 1600 MHz can be accommodated in the 59-64 GHz spectrum. 

Table 3. Number of channels for each (CBW, SCS) combination for channel and sync raster option 2
	SCS
	CBW

	
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	120 kHz
	138
	34
	N/A
	N/A
	N/A

	480 kHz
	N/A
	
	32
	24
	N/A

	960 kHz
	N/A
	
	
	
	6



Table 4. Maximum number of non-overlapping channels for each CBW for channel raster option 2
	
	Regulatory Domain
57 – 71 GHz
(14 GHz wide)
	Regulatory Domain
57 – 66 GHz
(9 GHz wide)
	Regulatory Domain
57 – 64 GHz
(7 GHz wide)
	Regulatory Domain
59 – 64 GHz
(5 GHz wide)

	100 MHz
	138
	88
	69
	49

	400 MHz
	34
	22
	17
	12

	800 MHz
	16
	10
	8
	6

	1600 MHz
	8
	5
	4
	3

	2000 MHz
	6
	4
	3
	2



From Table 3, the total UE SSB search complexity is 138 for 120 kHz and 34 for 480 kHz. This results in total of 172 raster entries for initial access of unlicensed operations. Similar to option 1, for devices that support only 120 kHz SCS, the cell search complexity will be limited to 138. Only for devices that support 120 kHz and 480 kHz will require 172 cell search entries. Table 4 shows the maximum number of non-overlapping channels for each CBW with channel raster option 2. From the table, we can see that the proposal nearly maximizes spectrum available for different regulatory domains.
The NR-ARFCN raster entries being proposed for band n263 are described as a text proposal for Table 5.4.2.3-2 in TS 38.104. Similar changes will be needed for TS38.101-2.

Proposal 3: (Channel Raster Option 2)
· for 100 MHz channel bandwidth, NREF = {2564083 + 1680*N, N = 0:137}
· for 400 MHz channel bandwidth, NREF = {2566603 + 6720*N*4, N = 0:33}
· for 800 MHz channel bandwidth, NREF = {2569963 + 13440*N, N = 0:16; 2569963 + 6720 + 13440*M, M = 0: 15}
·  for 1600 MHz channel bandwidth, NREF = {2576683 + 6720*M + 26880*N, , M=0:2, N =0:7}
· for 2000 MHz channel bandwidth, NREF = {2585083, 2620363, 2655643, 2692603, 2727883, 2764843}
= = = = = = = = = = = = = = = = = = Start of Text Proposal for 38.104= = = == = = = = = = = = = = = = = = = = = =
<Unchanged text is omitted>
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 = {2566603 + 6720*N*4, N = 0:33}
for 800 MHz channel bandwidth, NREF = {2569963 + 13440*N, N = 0:16; 2576683 + 13440*M, M = 0: 15}
for 1600 MHz channel bandwidth, NREF = {2576683 + 6720*M + 26880*N, M=0:2, N =0:7}
for 2000 MHz channel bandwidth, NREF = {2585083, 2620363, 2655643, 2692603, 2727883, 2764843}


= = = = = = = = = = = = = = = = = = = = = End of Text Proposal= = = = = = = = = = = = = = = = = = = = = = = = = =

The GSCN entries proposed for band n263 are described as text proposal for Table 5.4.2.3-2 in TS 38-104. Similar changes will be needed for TS38.101-2.

Proposal 4: (Sync Raster Option 2)
· For 120 kHz PCell and PScell, GSCN = {24156 + 6*N – 3*floor((N+4)/18), N=0:137}.
· For 480 kHz PCell and PScell, GSCN = {24162 + 24*N – 12*floor((N+4)/18), N = 0:33}.
· For 960 kHz, no applicable SS raster entries exist for PCell and PScell.

= = = = = = = = = = = = = == = = Start of Text Proposal for TS38.104 = = = = = = = = = = = = = = = = = = = = = =
<Unchanged text is omitted>
Table 5.4.3.3-2: Applicable SS raster entries per operating band (FR2)
	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 Pcell and PScell operation in band n263:
	for 120 kHz, GSCN = {24156 + 6*N – 3*floor((N+4)/18), N=0:137}.
	for 480 kHz, GSCN = {24162 + 24*N – 12*floor((N+4)/18), N = 0:33}.	
                 for 960 kHz, no applicable SS raster entries exist for PCell and PScell.


= = = = = = = = = = = = = = = = = = = = End of Text Proposal= = = = = = = = = = = = = = = = = = = = = = = =

3	Conclusions
In this paper, we discussed two channelization proposals for FR2-2. RAN4 should decide between Option 1 (draft CRs available in R4-2208047 [2] and R4-2208048 [3]) or Option 2 (draft CRs available in R4-2210117 [4] and R4-2210118 [5]). Option 1 includes minimal set of channels needed to maximize spectrum utilization for various regulatory domains and channel bandwidth locations that may aid with coexistence issues. Option 2 provides more channels for the larger bandwidths and defines the channel positions a bit more systematically. The following observations and proposals were made:
Proposal 1: (Channel Raster Option 1)
· 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}

Proposal 2: (Sync Raster Option 1)
· For 120 kHz PCell and PScell, GSCN = {24157 + 6*N – floor((N-2)/6) - 1, N=0:137}.
· For 480 kHz PCell and PScell, GSCN = {24180, 24203, 24227, 24250, 24273, 24279, 24303, 24326, 24349, 24373, 24396, 24402, 24419, 24425, 24443, 24448, 24466, 24472, 24489, 24495, 24513, 24518, 24536, 24553, 24577, 24600, 24623, 24647, 24653, 24676, 24699, 24723, 24746, 24769, 24804, 24828, 24851, 24874, 24898, 24927}.	
· For 960 kHz, no applicable SS raster entries exist for PCell and PScell.

Proposal 3: (Channel Raster Option 2)
· for 100 MHz channel bandwidth, NREF = {2564083 + 1680*N, N = 0:137}
· for 400 MHz channel bandwidth, NREF = {2566603 + 6720*N*4, N = 0:33}
· for 800 MHz channel bandwidth, NREF = {2569963 + 13440*N, N = 0:16; 2569963 + 6720 + 13440*M, M = 0: 15}
· for 1600 MHz channel bandwidth, NREF = {2576683 + 6720*M + 26880*N, , M=0:2, N =0:7}
· for 2000 MHz channel bandwidth, NREF = {2585083, 2620363, 2655643, 2692603, 2727883, 2764843}
Proposal 4: (Sync Raster Option 2)
· For 120 kHz PCell and PScell, GSCN = {24156 + 6*N – 3*floor((N+4)/18), N=0:137}.
· For 480 kHz PCell and PScell, GSCN = {24162 + 24*N – 12*floor((N+4)/18), N = 0:33}.
· For 960 kHz, no applicable SS raster entries exist for PCell and PScell.
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