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1 Introduction
NR sync raster entries for each FR1 operating band have been calculated based on the GSCN formulation in Table 5.4.3.1-1 and captured in Table 5.4.3.3-1 in TS 38.101-1 [1]. It is found that for n41 with minimum channel bandwidth at 10 MHz and SS block SCS at 15 kHz, the raster step size as currently defined at 3 has not been down-selected to minimize the number of valid entries. On the other hand, the range of the raster entries, though being auto-generated by the approved Excel calculator [2], can also be shortened to further reduce the entries number. In this contribution, we propose to modify the n41 sync raster entries step size based on the analysis in [3] and change the first and last entries number according to the principle as presented in [4].           
2 Discussion
NR sync raster formula and raster entries for each FR1 operating band have been defined with numerous efforts on minimizing the entries number such as maximizing the raster frequency separation and GSCN down-selection factor to potentially shorten the initial cell search time. However, for n41 with minimum channel bandwidth at 10 MHz and SS block SCS at 15 kHz, the raster step size as currently defined at 3 has not been down-selected to minimize the number of valid entries. On the other hand, the range of the raster entries, though being auto-generated by the approved Excel calculator [2], can also be shortened to further reduce the entries number.
Since n41 channel raster has been defined as sub-carrier spacing based, it does not require raster entries with M = 1 and M = 5 in the SSREF formula for frequency range below 3000 MHz as defined in TS 38.101-1 Table 5.4.3.1-1. This results in GSCN step size of 3 when not considering any down-selection factor. For SS block SCS at 30 kHz, the possible maximum raster frequency separation can be calculated by,

10000kHz – 2*665kHz – 20*12*30kHz + 30kHz = 1500 kHz

which would not allow further down-selection when comparing the SSREF frequency separation at 1200 kHz. For SS block SCS at 15 kHz, the possible maximum raster frequency separation can be calculated by,

10000kHz – 2*312.5kHz – 20*12*15kHz + 15kHz = 5790 kHz

which can accommodate up to 4 times of SSREF frequency separation at 1200 kHz. As a result, a down-selection factor of 4 or a GSCN step size of 12 as proposed in [3] can be applied.                 
For the range of the sync raster entries, the principle of finding the first and last raster entries in an operating band has been presented in [4]. For the first sync raster entry, it is to make sure that the sync block right boundary (higher frequency edge, which is the sync entry frequency plus half of the sync block size) is close to but not higher than the frequency point at one minimum channel bandwidth away from lower frequency band edge minus a channel guard band, as illustrated in Figure 2.1-1.      
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Figure 2-1 Illustration of the first sync raster entry location in an operating band 
For the last sync raster entry in an operating band, it is to make sure that the sync block left boundary (lower frequency edge, which is the sync entry frequency minus half of the sync block size) is close to but not lower than the frequency point at one minimum channel bandwidth away from higher frequency band edge plus a channel guard band, as illustrated in Figure 2.1-2.
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Figure 2-2 Illustration of the last sync raster entry location in an operating band 
Based on this principle, the first and the last GSCN for n41 with SS block SCS at 15 kHz can be calculated as below,

First GSCN = 12 * Floor((2496000 + 10000 – 312.5 – 150 – 1800) / 4800) = 6252

Last GSCN = 12 * Ceiling((2690000 – 10000 + 312.5 – 150 + 1800) / 4800) = 6708

For n41 with SS block SCS at 30 kHz, the first and last GSCN can be calculated as below,
First GSCN = 3 * Floor((2496000 + 10000 – 665 – 150 – 3600) / 1200) = 6252

Last GSCN = 3 * Ceiling((2690000 – 10000 + 665 – 150 + 3600) / 1200) = 6711

In a continual effort on minimizing the valid sync raster entries number for each operating band to lower the overhead of initial cell search time, it is proposed to revise the n41 GSCN range and step size to as below.                          

Proposal: Revise n41 GSCN range and step size to as presented in the following table  

	NR Operating Band
	SS Block SCS
	SS Block pattern1
	Range of GSCN

(First – <Step size> – Last)

	n41
	15 kHz
	Case A
	6252 – <12> – 6708

	
	30 kHz
	Case C
	6252 – <3> – 6711

	NOTE 1:
SS Block pattern is defined in section 4.1 in TS 38.213 [8]


3 Conclusion
In this contribution, we propose to revise the n41 GSCN range and step size to minimize the valid sync raster entries number.  
References
[1] 3GPP TS 38.101-1 V15.2.0 (2018-06)
[2] NR sync raster calculations, r8, Excel calculator, Ericsson, 3GPP TSG-RAN WG4 Meeting #87, Busan, Korea, May 21st – 25th, 2018

[3] R4-1806850, “Sync raster step size for n41”, LG Electronics, 3GPP TSG-RAN WG4 Meeting #87, Busan, Korea, May 21st – 25th, 2018
[4] R4-1800297, “Corrections on NR FR1 synchronization raster entries”, MediaTek Inc., 3GPP TSG-RAN WG4 AH-1801 Meeting, San Diego, CA, USA, Jan. 22nd – 26th, 2018
3GPP


Minimum CBW
Lower band edge
Sync block
First sync entry
Guard band



Minimum CBW
Upper band edge
Sync block
Last sync entry
Guard band



