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1. Introduction
[bookmark: OLE_LINK13]RAN4#107 continued the discussion on the system parameters for 3MHz channel bandwidth, and there are still open issues related to the sync raster design according to the approved WF [1]:
	Issue 1-3: Finer synchronization raster design for 3 MHz channel bandwidth
· Proposals
· Option 1: Use N * 600 kHz + M * 50 kHz + A kHz, N ϵ {1:4998}, M ϵ {1,3,5} for 12 PRBs PBCH transmission bandwidth, use N * 100 kHz + B kHz, N ϵ {9206:1:9232} for 15 PRBs PBCH transmission bandwidth
· Option 2: Use N * 600 kHz + M * 50 kHz + A kHz
· Agreement
· Do not consider Option 1

Issue 1-6: Finer synchronization raster index for 3 MHz channel bandwidth
· Proposals
· Option 1: GSCN = 22255 + 3*N + (M-1)/2, N=1:2499, M = {1,3,5}
· Option 2: NREF = (N * 600 + M * 50 + 345)/5, N=1534:1538, M ϵ {1,3,5}
· Agreement
· TBD based on finer synchronization raster design.



In this contribution, we further discuss these open issues and share our proposals to finalize the new sync raster design.
2. Discussion  
According to the agreement on Issue 1-3 as shown above, Option 1 is excluded for the new sync raster design, hence, Option 2 could be considered. Moreover, the agreed WF made a half-way consensus on the new sync raster design:
	Issue 1-1: The value of A in N * 600kHz + M * 50 kHz + A kHz, N ϵ {1:2499}, M ϵ {1,3,5}
· Proposals
· Option 1: 300
· Option 2: 345
· Agreement
· Agree on 300.



Thus, the new sync raster is (N * 600 + M*50 + 300) kHz. 
Proposal 1: RAN4 to agree on the new sync raster design for 3MHz channel bandwidth as (N*600 + M*50 + 300) kHz.
Compared with the legacy sync raster as illustrated in the below table, 
Table – 1 Legacy sync raster
	Frequency range
	SS Block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 3000 MHz
	N * 1200kHz + M * 50 kHz,
	3N + (M-3)/2
	2 – 7498

	
	N=1:2499, M ϵ {1,3,5} (Note 1)
	
	

	3000 – 24250 MHz
	3000 MHz + N * 1.44 MHz
	7499 + N
	7499 – 22255

	
	N = 0:14756
	
	

	NOTE 1: The default value for operating bands with which only support SCS spaced channel raster(s) is M=3.



It can be observed that the legacy sync raster for 0~3GHz can be expressed as: (2*N) * 600k + M*50, and the new sync raster N*600k+M*50k+300k can be separated into two groups according to the oddity of N:
·  Group#1: (2*N’) * 600k + M*50k + 300k, compared with the legacy sync raster (2*N)*600k + M*50, it means that Group#1 of the new sync raster is a shift of the legacy sync raster with 300kHz 
· Group#2: (2*N’-1) * 600k + M*50k + 300k, it can be further simplified as (2*N’) * 600k + M*50k + 300k + 600k = Group#1 + 600k, which means Group#2 is a shift of Group#1 with 600kHz. 
[bookmark: OLE_LINK1]Obviously, the number of new sync raster entries is twice as that of the legacy sync raster, which should be considered to define GSCN values for the new sync raster, which means N should be 1 to 2*2499=4998.
Observation 1: The number of GSCN values for the new sync raster is twice as that of the legacy sync raster, and N should be 1 to 4998.
The new and legacy sync raster can be illustrated in Fig. 1.
[image: ]
Fig. 1, Legacy Vs new sync raster
Since the legacy GSCN ends at 22255, the new GSCN value should at least start from 22256. Similarly, we could obtain a set of value for 3*N + (M-3)/2 where N = 1:4998, M = {1,3,5}, and its minimum value is 3*1 + (1-3)/2 = 3 -1 = 2. A simple way to define the new GSCN is to add an offset of 22254 to 3*N+(M-3)/2 where N = 1:4998, M={1,3,5}, which is shown in the below equation:
	GSCN_new = 22254 + 3*N + (M-3)/2 where N = 1:4998, M = {1,3,5}
Proposal 2: Define GSCN for the new sync raster as 22254 + 3*N + (M-3)/2 where N = 1:4998, M={1,3,5}.

3. Conclusion
In this contribution we have the following observation and proposals for the new sync raster design for 3MHz channel bandwidth:
Observation 1: The number of GSCN values for the new sync raster is twice as that of the legacy sync raster, and N should be 1 to 4998.
Proposal 1: RAN4 to agree on the new sync raster design for 3MHz channel bandwidth as (N*600 + M*50 + 300) kHz.
Proposal 2: Define GSCN for the new sync raster as 22254 + 3*N + (M-3)/2 where N = 1:4998, M={1,3,5}.
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