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Introduction
InRAN1 #92 meeting, the following agreements were reached [1].
	Agreements:
· Use reserved codeword(s) to indicate that there is no cell-defining SS/PBCH around the reference GSCN (Gr) in the range [Gr - Glow, Gr + Ghigh]
· [bookmark: _Hlk507603557]Signal Glow by multiplication of the step size, X, and 4 MSBs of RMSI-PDCCH-Config corresponding to parameter ssb-subcarrierOffset set to 15 and(for FR1)
· Signal Ghigh by multiplication of the step size, X, and 4 LSBs of RMSI-PDCCH-Config corresponding to parameter ssb-subcarrierOffset set to 15 and (for FR1)
· FFS: The step size X is either in sync raster step or frequency and may be different for FR1 and FR2
Working assumption: 
· Value of X = 1 and is in sync raster step



In this contribution, we discuss about the value of step size X. In addition, we also discuss whether it is necessary to indicate whether SS/PBCH block is on-raster or not.
Value of step size X
In the last meeting, X = 1 was determined as a working assumption. Considering that the maximum value  4 MSBs/4 LSBs of RMSI-PDCCH-Config is 15, therefore, the maximum values of Glow and Ghigh are also 15 when the value of X is 1. Thus, the maximum range is [Gr - 15, Gr + 15] in which there is no cell-defining SS/PBCH block around the reference GSCN(Gr). We can observe that the range [Gr - 15, Gr + 15] only contains 30 SS raster entries (excluding Gr). 
We calculated the number of SS raster entries and the ratio of 30 to the number of SS raster entries according to Table 5.4.3.3-1 and Table 5.4.3.3-2 of TS38.104 [2] as shown in the last two columns of the following Table 1 and Table 2 respectively. We assumed that step size “TBD” is 1.
From the ratio of 30 to the number of SS raster entries, we can observe that, except for bands n51 and n76, the most ratios are very small, especially for band n77 the ratio is only 0.05. That is to say, the number of SS raster entries in the range [Gr - 15, Gr + 15] indicated by reserved codeword(s) is far less than the number of SS raster entries for most frequency bands for both FR1 and FR2. Therefore, if the value of X is 1 , the range [Gr - 15, Gr + 15] is not enough to indicate the frequency range in which there is no cell-defining SS/PBCH block around the reference GSCN(Gr) for most bands.
We can also observe that in order to indicate all SS raster entries of band n77,  the range [Gr - Glow, Gr + Ghigh] should contains 620 SS raster entries. Therefore, 15*X*2 is about 620. That is to say, the maximum value of X is about 21.
Therefore, the value of step size X should be larger than 1 and equal to or less than 21. Considering that the average values of number of SS raster entries are about 170 and 174.5 for operating bands for FR1(after removing the minimum 3 and maximum 620) and FR2 respectively, we propose the value of step size X is 6.
Table 1: Applicable SS raster entries per operating band (FR1)
	NR Operating Band
	SS  Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)
	Number of SS raster entries
	Ratio

	n1
	15 kHz
	Case A
	7039 – <1> – 7224
	186
	0.16 

	n2
	15 kHz
	Case A
	6439 – <1>– 6624
	186
	0.16

	n3
	15 kHz
	Case A
	6022 – <1> – 6258
	237
	0.13 

	n5
	15 kHz
	Case A
	2902 – <1> – 2973
	72
	0.42 

	
	30 kHz
	Case B
	2911 – <1> – 2964
	54
	0.56 

	n7
	15 kHz
	Case A
	[8740 – <1> – 8958]
	219
	0.14 

	n8
	15 kHz
	Case A
	3091 – <1> – 3192
	102
	0.29 

	n20
	15 kHz
	Case A
	2644 – <1> – 2727
	84
	0.36 

	n28
	15 kHz
	Case A
	2533 – <1> – 2667
	135
	0.22 

	n38
	15 kHz
	Case A
	[8572 – <1> – 8958]
	387
	0.08 

	n41
	15 kHz
	Case A
	[9069] – <TBD> – [9199]
	131
	0.23 

	
	30 kHz
	Case C
	9070 – <1> – 9198
	129
	0.23 

	n50
	15 kHz
	Case A
	4780 – <1> – 5049
	270
	0.11 

	n51
	15 kHz
	Case A
	4762 – <1> – 4764
	3
	10.00

	n66
	15 kHz
	Case A
	7039 – <1> – [7326]
	288
	0.10 

	
	30 kHz
	Case B
	7048 – <1> – [7317]
	270
	0.11 

	n70
	15 kHz
	Case A
	6655 – <1> – [6726]
	72
	0.42 

	n71
	15 kHz
	Case A
	2062 – <1> – 2166
	105
	0.29 

	n74
	15 kHz
	Case A
	4924 – <1> – 5052
	129
	0.23 

	n75
	15 kHz
	Case A
	[4780 – <1> – 5049]
	270
	0.11 

	n76
	15 kHz
	Case A
	[4762 – <1> – 4764]
	3
	10.00

	n77
	30 kHz
	Case C
	  9628 – <1> – 10247
	620
	0.05

	n78
	30 kHz
	Case C
	9628 – <1> – 9969
	342
	0.09 

	n79
	30 kHz
	Case C
	[10393] – <TBD> – [10802]
	410
	0.07 

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



Table 2: Applicable SS raster entries per operating band (FR2)
	NR Operating Band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size>– Last)
	Number of SS raster entries
	Percent

	n257 
	120 kHz
	Case D
	24306 – <1> – 24476
	171
	0.18 

	
	240 kHz
	Case E
	24308 – <2> – 24474
	167
	0.18 

	n258
	120 kHz
	Case D
	24175 – <1> – 24361
	187
	0.16

	
	240 kHz
	Case E
	24176 – <2> – 24360
	185
	0.16 

	n260 
	120 kHz
	Case D
	24913 – <1> – 25084
	172
	0.17 

	
	240 kHz
	Case E
	24916 – <2> – 25080
	165
	0.18 

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



Proposal 1: The value of step size X should be larger than 1 and equal to or less than 21, e.g. X = 6.
Indication of whether the SS/PBCH block is on-raster or not
There may be some off-raster SS/PBCH blocks for measurement purposes. If these off-raster SS/PBCH blocks are placed close to the actual SS raster (≤initial CFO), it may cause ambiguity for the UE performing initial access because the UE cannot distinguish whether it is on-raster or not. It will result in error interpretation of the information indicated by RMSI-PDCCH-Config and SSB-subcarrier-offset.
In the last meeting, two options are proposed [3]:
1) UE is indicated in PBCH whether or not detected SS/PBCH block is in GSCN raster or not
2) Ruling that off-raster SS/PBCH block cannot be placed on proximity of valid GSCN raster location
· Exclusion range depends on CFO range and thus it would be preferable to leave RAN4 to decide
In order to reduce the complexity of specification, it would be preferable to place off-raster SS/PBCH block far enough from the SS raster depending on the implementation of system. Furthermore, it is also not necessary to place the off-raster SS/PBCH block too close to the SS raster because an SS/PBCH block put on-raster instead can also be used for measurement purposes.
Proposal 2: It is not necessary to indicate whether SS/PBCH block is on-raster or not.
Conclusion
Based on the discussion, we made following proposals.
Proposal 1: the value of step size X should be larger than 1 and equal to or less than 21, e.g. X = 6.
[bookmark: _GoBack]Proposal 2: It is not necessary to indicate whether the SS/PBCH block is on-raster or not.
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