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1 Introduction
[bookmark: OLE_LINK25]During RAN#99-e meeting, a revised Work Item [1] has been approved on introduction of NR support for dedicated spectrum less than 5MHz for FR1. In this contribution, we want to share some further views from system parameter perspective.
· Specify necessary RAN4 requirements to support deploying NR in spectrum allocations from approximately 3 MHz up to below 5 MHz [RAN4], including in bands n100, n106, n26, n28 and n85:
· Specify system parameters (including channel and sync rasters) for the associated dedicated spectrum.
· Minimize impact on RF requirements:
· Reuse 5 MHz channel bandwidth at least for FRMCS use case (assuming co-located NR and GSM-R with same operator).
· Specify the required RF requirements for optional 3 MHz channel bandwidth in bands n100, n106, n26, n28 and n85.
· Specify RRM requirements while minimizing specification impact to support operation in dedicated spectrum allocations from approximately 3 MHz up to below 5 MHz.
2 Discussion
[bookmark: OLE_LINK66][bookmark: OLE_LINK4][bookmark: OLE_LINK50][bookmark: OLE_LINK23]2.1 Sync raster index 
	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.

Issue 1-2: The value of B in N * 100 kHz + B kHz, N ϵ {9206:1:9232}
· Proposals
· Option 1: 30
· Option 2: 70
· Agreement
· Do not consider 100kHz either Option 1 or Option 2.

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 1-4: Additional synchronization raster for 12 PRBs PBCH transmission bandwidth in band n100
· Proposals
· Option 1: 920.6225 MHz
· Option 2: 920.73 MHz
· Agreement
· Agree on Option 2.

Issue 1-5: Additional synchronization raster for 20 PRBs PBCH transmission bandwidth in band n100
· Proposals
· Option 1: 921.45 MHz
· Agreement
· Additional synchronization raster of 921.45 MHz for 20 PRBs PBCH transmission bandwidth in band n100. 
· The additional sync raster is applicable for 20 PRBs PBCH and not applicable for PBCH with 12 or 15 PRBs in band n100.

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.



Above are several agreements on finer sync raster design in last meeting [2]. Due to RAN1 tended to agree that the number of RBs in the SSB with punctured PBCH is 12 PRBs for 3 MHz channel bandwidth in all bands, sync raster design of N * 600kHz + M * 50 kHz + A kHz was agreed to be used for 3 MHz channel bandwidth. It should be noted that the range of N shall be 1 to 4998 instead of 1 to 2499.
Proposal 1: It should be noted that the range of N shall be 1 to 4998 instead of 1 to 2499.
Based on this, we want to give the following proposal on sync raster index and the start of GSCN range for 3 MHz channel bandwidth should be 26640 since 2 to 26639 are used by FR1 and FR2 for above 3 MHz channel bandwidth. Besides, we also defined additional sync raster for 12/20 PRBs PBCH transmission bandwidth in band n100, corresponding GSCN number is needed.
Proposal 2: Sync raster and numbering for 3 MHz channel bandwidth should be defined as following tables.
Table 5.4.3.1-1: GSCN parameters for the global frequency raster
	Frequency range
	SS Block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 3000 MHz
	N * 1200kHz + M * 50 kHz,
N=1:2499, M ϵ {1,3,5} (Note 1)
	3N + (M-3)/2
	2 – 7498

	
	N * 600kHz + M * 50 kHz + 300 kHz, 
N ϵ {1:4998}, M ϵ {1,3,5} (Note 2)
	26638 + 3N + (M-3)/2
	26640 – 41633

	3000 – 24250 MHz
	3000 MHz + N * 1.44 MHz
N = 0:14756
	7499 + N
	7499 – 22255

	NOTE 1:	The default value for operating bands with which only support SCS spaced channel raster(s) is M=3.
NOTE 2:  This range of GSCN is only applicable for operating bands with 3 MHz channel bandwidth except GSCN = 31243.



 Table 5.4.3.1-2: Additional GSCN parameters for band n100
	SS Block frequency position SSREF
	GSCN
	Note

	920.73
	41634
	Only applicable for 12 PRBs PBCH in band n100.

	921.45
	31243
	Only applicable for 20 PRBs PBCH in band n100.



2.2 Calculations of sync raster GSCN per operating band
For each operating band, the criteria for selection of GSCN is that include GSCN that correspond to SS block that completely fit within the channel bandwidth, accounting for guard bands needed. Guard band defined for 3 MHz channel bandwidth is 142.5 kHz. 
For band n100, additional sync raster of 920.73 MHz for 12 PRBs PBCH transmission bandwidth is the outermost sync raster entry at the lower edge. Consequently, the lowest frequency location of 12 PRBs SS block in band n100 should be 920.73 MHz.
Based on above analysis, SS raster entries for bands n100, n26, n28 and n85 with 3 MHz channel bandwidth should be defined as follows.
Proposal 3: SS raster entries for bands n100, n26, n28 and n85 with 3 MHz channel bandwidth should be defined as follows.
Table 5.4.3.3-1: Additional SS raster entries for operating band with 3 MHz channel bandwidth
	NR operating band
	SS Block SCS
	SS Block pattern
	Range of GSCN
(First – <Step size> – Last)

	n26
	15 kHz
	Case A
	30937 – <1> – 31100

	n28
	15 kHz
	Case A
	30432 – <1> – 30644

	n85
	15 kHz
	Case A
	30282 – <1> – 30359

	n100
	15 kHz
	Case A
	NOTE 1

	NOTE 1:	The applicable SS raster entries are GSCN = {31239, 31240, 31241, 31242, 31244, 31245, 31246, 31247, 31248, 31249, 31250, 31251, 31252, 31253, 31254, 41634}.



3 Conclusion
In this contribution, we want to share some views on system parameter and the proposals are made as following:
Proposal 1: It should be noted that the range of N shall be 1 to 4998 instead of 1 to 2499.
Proposal 2: Sync raster and numbering for 3 MHz channel bandwidth should be defined as following tables.
Table 5.4.3.1-1: GSCN parameters for the global frequency raster
	Frequency range
	SS Block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 3000 MHz
	N * 1200kHz + M * 50 kHz,
N=1:2499, M ϵ {1,3,5} (Note 1)
	3N + (M-3)/2
	2 – 7498

	
	N * 600kHz + M * 50 kHz + 300 kHz, 
N ϵ {1:4998}, M ϵ {1,3,5} (Note 2)
	26638 + 3N + (M-3)/2
	26640 – 41633

	3000 – 24250 MHz
	3000 MHz + N * 1.44 MHz
N = 0:14756
	7499 + N
	7499 – 22255

	NOTE 1:	The default value for operating bands with which only support SCS spaced channel raster(s) is M=3.
NOTE 2:  This range of GSCN is only applicable for operating bands with 3 MHz channel bandwidth except GSCN = 31243.



 Table 5.4.3.1-2: Additional GSCN parameters for band n100
	SS Block frequency position SSREF
	GSCN
	Note

	920.73
	41634
	Only applicable for 12 PRBs PBCH in band n100.

	921.45
	31243
	Only applicable for 20 PRBs PBCH in band n100.



Proposal 3: SS raster entries for bands n100, n26, n28 and n85 with 3 MHz channel bandwidth should be defined as follows.
Table 5.4.3.3-1: Additional SS raster entries for operating band with 3 MHz channel bandwidth
	NR operating band
	SS Block SCS
	SS Block pattern
	Range of GSCN
(First – <Step size> – Last)

	n26
	15 kHz
	Case A
	30937 – <1> – 31100

	n28
	15 kHz
	Case A
	30432 – <1> – 30644

	n85
	15 kHz
	Case A
	30282 – <1> – 30359

	n100
	15 kHz
	Case A
	NOTE 1

	NOTE 1:	The applicable SS raster entries are GSCN = {31239, 31240, 31241, 31242, 31244, 31245, 31246, 31247, 31248, 31249, 31250, 31251, 31252, 31253, 31254, 41634}.



4 Reference
[1] RP-230186, Revised WID: NR support for dedicated spectrum less than 5MHz for FR1, Nokia, Anterix, T-Mobile USA
[2] [bookmark: _GoBack]R4-2310408, WF on system parameters for less than 5MHz channel bandwidth, Nokia


1

