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Introduction
In previous meeting the following agreements on valid sync raster position/cell defining SSB were made [1]:
Agreements:
· For an SSB on the sync raster, the indication of no associated RMSI is done using reserved value(s) in SSB-subcarrier-offset. If no RMSI present, RMSI-PDCCH-Config is used to signal the next sync raster that UE should search for cell-defining SSB.
Conclusion:
Regarding signaling the valid search raster:
· No additional signaling entries in the PBCH (for example cellBarred, intraFreqReselection) are to be used to inform the UE of the valid raster 
· The indication is only for the same frequency band 
Agreements:
· The value of M (as in 38.101) for sync raster definition (i.e., 0, ±1) for FR1 is informed to UE 
· Up to RAN4 to decide the set of offset values for FR1
· As a working assumption, the indication is in RMSI
· If the minimum distance between adjacent sync rasters is large enough (w.r.t the intial frequency offset tolerance), the indication is no longer necessary
In this contribution we discuss the detailed signalling scheme for sync raster indication.
Discussion 
In TS 38.101 [2], the operating bands of NR are specified in Table 1 for FR1 and Table 2 for FR2. The sync raster is defined as in Table 3 for different frequency range.
Table 1. NR operating bands in FR1
	NR Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode
	
	

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	
	Total BW(MHz)
	Number of sync rasters

	n1
	1920 MHz
	–
	1980 MHz 
	2110 MHz
	–
	2170 MHz
	FDD
	60
	67

	n2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD
	60
	67

	n3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD
	75
	83

	n5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894MHz
	FDD
	25
	28

	n7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD
	70
	49

	n8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	FDD
	35
	39

	n20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD
	30
	34

	n28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	FDD
	45
	50

	n38
	2570 MHz
	–
	2620 MHz
	2570 MHz
	–
	2620 MHz
	TDD
	50
	56

	n41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD
	194
	215

	n50
	1432 MHz
	–
	1517 MHz
	1432 MHz
	–
	1517 MHz
	TDD
	85
	94

	n51
	1427 MHz
	–
	1432 MHz
	1427 MHz
	–
	1432 MHz
	TDD
	5
	6

	n66
	1710 MHz
	–
	1780 MHz 
	2110 MHz
	–
	2200 MHz
	FDD
	90
	100

	n70
	1695 MHz
	–
	1710 MHz 
	1995 MHz
	–
	2020 MHz
	FDD
	25
	28

	n71
	663 MHz
	–
	698 MHz 
	617 MHz
	–
	652 MHz
	FDD
	35
	39

	n74
	1427 MHz
	–
	1470 MHz 
	1475 MHz
	–
	1518 MHz 
	FDD
	43
	48

	n75
	N/A
	1432 MHz
	–
	1517 MHz
	SDL
	85
	94

	n76
	N/A
	1427 MHz
	–
	1432 MHz
	SDL
	5
	6

	n78 
	3300 MHz
	–
	3800 MHz 
	3300 MHz
	–
	3800 MHz 
	TDD
	500
	556

	n77 
	3300 MHz
	–
	 4200 MHz
	3300 MHz
	–
	 4200 MHz
	TDD
	900
	1000

	n79 
	4400 MHz
	–
	5000 MHz
	4400 MHz
	–
	5000 MHz
	TDD
	600
	667

	n80
	1710 MHz
	–
	1785 MHz
	N/A
	SUL
	
	

	n81
	880 MHz
	–
	915 MHz
	N/A
	SUL
	
	

	n82
	832 MHz
	–
	862 MHz
	N/A
	SUL
	
	

	n83
	703 MHz
	–
	748 MHz
	N/A
	SUL
	
	

	n84
	1920 MHz
	–
	1980 MHz 
	N/A
	SUL
	
	



Table 2. New NR bands in FR2.
	Band number
	UL
	DL
	Duplex mode
	Total BW(MHz)
	Number of sync rasters

	n257
	26.5 –29.5 GHz
	26.5 –29.5 GHz
	TDD
	3000
	173

	n258
	24.25 – 27.5 GHz
	24.25 – 27.5 GHz
	TDD
	3250
	189

	n260
	37–40 GHz
	37–40 GHz
	TDD
	3000
	173



Table 3. GSCN parameters for the global frequency raster
	Frequency range
	SS_Block frequency position
	Range of SSREF

	0 – 2650 MHz
	N*900kHz+ M*5kHz, N=1:[2944], M=-1:1
	1 – [8832] 

	2400-24250 MHz
	2400MHz+N*1.44MHz,N= 0:[15173]
	[8833-24006]

	24250 – 100000 MHz
	[24250.08] MHz+N*[17.28]MHz, N= 0:[4383]
	[24007 – 28390]



There are two options for signalling of next valid sync raster according to the discussion of last meeting [3].
Alt 1: Signalling of the absolute raster position within the frequency band
Alt 2: Signalling of the relative raster position to the found raster position within the frequency band
[bookmark: _GoBack]According to the agreement ‘The indication is only for the same frequency band’, Alt 2 has twice candidates to be indicated than Alt1. So signalling of the absolute raster position within the frequency band is much more suitable.
Proposal 1: Signalling of the absolute sync raster position within the frequency band is supported.
The number of sync raster positions is depended on the bandwidth of each frequency band and the granularity of sync raster. We have summarized these aspects in Table 1 and Table 2. The maximum number of each frequency range is summarized as following:
· For frequency range 0-2650MHz
· The maximum bandwidth is 90MHz,e.g. n66; According to the working assumption ‘M’ will be indicated in RMSI, so the maximum number of sync raster positions is 
· For frequency range 2400MHz-24250MHz
· The maximum bandwidth is 900MHz, e.g. n77, so the maximum number of sync raster positions is 
· For frequency range 24250MHz-100000MHz
· The maximum bandwidth is 3250MHz, e.g. n258, so the maximum number of sync raster positions is 
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]According to the agreements, ssb-subcarrier-offset is used to indicate RMSI presence and RMSI-PDCCH-Config is used to signal the next sync raster that UE should search for cell-defining SSB. RMSI-PDCCH-Config is 8 bits which can only indicate maximum 256 sync raster positions. So for frequency range of [0 to 2.65GHz] and [24.25GHz to 100GHz] RMSI-PDCCH-Config can be used to indicate the absolute raster positions within the frequency band because the maximum sync raster positions is 189. For frequency range of [2.4GHz to 24.25GHz], the number of sync raster positions is larger than 256, so the other entries in PBCH should be used to indicate the sync raster positions combined with RMSI-PDCCH-Config. The grid offset ‘k0’ will be indicated in PBCH. For FR1 4-bit ssb-subcarrier-offset in MIB and 1 bit of reserved bits are used to indicate ‘k0’ and , for FR2 4-bit ssb-subcarrier-offset in MIB is used and . There are 8 redundant states for FR1 and 4 redundant states for FR2 for ‘k0’ indication. For frequency rage 2.4GHz to 24.25GHz there are maximum 625 sync raster positions, so the redundant states of ‘k0’ indication together with RMSI-PDCCH-Config can be used to indicate the sync raster positions.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Proposal 2: For frequency range of 0-2.65 GHz and 24.25-100 GHz, RMSI-PDCCH-Config is used to indicate the absolute sync raster position within a frequency band. For frequency range of 2.4-24.25 GHz, RMSI-PDCCH-Config together with the redundant states of ‘k0’ indication can be used to indicate the absolute sync raster position within a frequency band.
Conclusions
In this contribution, we discuss the details of signalling of sync raster position and the following proposals are made:
Proposal 1: Signalling of the absolute sync raster position within the frequency band is supported.
Proposal 2: For frequency range of 0-2.65 GHz and 24.25-100 GHz, RMSI-PDCCH-Config is used to indicate the absolute sync raster position within a frequency band. For frequency range of 2.4-24.25 GHz, RMSI-PDCCH-Config together with the redundant states of ‘k0’ indication can be used to indicate the absolute sync raster position within a frequency band.
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