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1. Introduction

The support of 30KHz SCS for SSB of some TDD bands have been discussed in RAN4 [1]. In previous meetings, for n40 and n50, it was agreed to replace the current 15KHz SCS with 30KHz SCS from Rel-15. For n38. It was agreed to add 30KHz SCS support for SSB with restricted GSCN raster points for 15KHz SSB, and the CRs are ageed in [2] [3]. 
In this contribution, we further discuss the support of 30KHz SCS for SSB of n34 and 39, and provide our views.
2. Discussion
According to last meeting WF, the agreement is provided as follows:
· For n34 and n39 
· SSB SCS:
· Alt a. 
· Add 30KHz SCS support for n34 and n39 SSB, thus support both 15KHz and 30KHz SCS
· Alt B: 
· Do not change SSB SCS
· SSB pattern for 30KHz SCS if 30KHz SCS is agreed: 
· Case C 
The motivation to support default 30KHz SCS for SSB to align the implementation of TDD bands and enable the same numerologies for both SSB and data have been well discussed in previous meetings. In order to support 30KHz SSB SCS, some company proposed to replace 15KHz with 30KHz as what we did for n40 and n50. 
One issue of replacing 15KHz with 30KHz on n34 and 39 is how to deal with 5MHz bandwidth. According to last meeting discussion, there is clear demand from Japan to use 5MHz as a self-discoverable cell in band n39. Also, n34 only has 15MHz bandwidth, only allowing 10MHz cell is not favorable from spectrum refarming perspective. So we propose to keep 15KHz for n34 and n39 to support 5MHz self-discoverable cell. 
Then the issue becomes how to add the 30KHz SCS support for SSB. In our view, there are two alternatives listed as follows:

· Alt. a: Add 30KHz SCS support for n34 and n39 SSB in addition to 15KHz

· Alt. b: Add 30KHz SCS support for n34 and n39 SSB in addition to 15KHz with restricted GSCN raster points for 15 KHz SSB
Regarding Alt. a, the main concern of having multiple default SCS was the UE initial search complexity and power consumption. However, unlike the wide refarming TDD bands in n40 and n41 (over 100MHz bandwidth), n34 and n39 have limited spectrum. 
Table 1 shows the GSCN number considering 15KHz and 30KHz default SSB SCSs for some TDD bands. For example, n39 with 40MHz spectrum, 89 GSCN raster points is required for 15KHz SSB SCS, 77 GSCN raster points is required for 30KHz SSB SCS. If we add 30KHz SSB SCS in addition to 15KHz, the total GSCN raster points in n39 is only 166, which is much smaller than the wider bands (e.g. 223 in n40 and 313 in n41) and may not bring much burden on the UE complexity and power consumption. 

Observation 1: For n39, add 30KHz SSB SCS in addition to 15KHz requires 166 GSCN raster points, which is smaller than the wider bands (e.g. 223 in n40 and 313 in n41).
For n34 with 15MHz spectrum, 15KHz default SSB SCS has 26 GSCN raster points, 30KHz default SSB SCS has 12 raster points. If we add 30KHz SSB SCS in addition to 15KHz, the total GSCN raster points in n34 is only 38, which is much smaller than the wider bands and will not increase the UE complexity and power consumption much. 

Observation 2: For n34, add 30KHz SSB SCS in addition to 15KHz requires only 38 GSCN raster points, which is much smaller than the wider bands (e.g. 223 in n40 and 313 in n41).
Table 1: Applicable SS raster entries per operating band (FR1)
	NR operating band
	SS Block SCS
	SS Block pattern
(note)
	Range of GSCN
(First – <Step size> – Last)
	GSCN raster points

	n34
	15KHz
	Case A
	5030 – <1> – 5056
	26+12=38

	
	30 kHz
	Case C
	5036 – <1> – 5050
	

	n39
	15KHz
	Case A
	4706 – <1> – 4795
	89+77=166

	
	30 kHz
	Case C
	4712 – <1> – 4789
	

	n40
	30 kHz
	Case C
	5762 – <1> – 5989
	223

	n41
	15 kHz
	Case A
	6246 – <3> – 6717
	313

	
	30 kHz
	Case C
	6252 – <3> – 6714
	


Regarding Alt. b, last meeting, it was agreed that for n38, 15KHz SSB GSCN is restricted to the middle of each 5MHz from 2575MHz. If restricted GSCN raster points is considered, it needs careful consideration to cover all the possible spectrum allocation and deployment, and may have some negative impact on future spectrum allocation and refarming. Last meeting, it had been clarified that in Japan the band 39 allocation is not exactly from the edge of 1880MHz, i.e. 1886.0, 1891.0, 1899.1, 1904.1, 1909.1, 1914.1 MHz.
So, we still prefer to add 30KHz SSB in addition to 15KHz for n34 and n39 considering the GSCN raster points for n34 and n39 is much smaller compared to other TDD bands.
Proposal 1 : It is proposed to add 30KHz SCS support for n34 and n39 SSB in addition to 15KHz.
3. Conclusion
In this contribution, we further discuss the support of 30KHz SCS for SSB of n34 and 39. The observations and proposals are provided as follows:
Observation 1: For n39, add 30KHz SSB SCS in addition to 15KHz requires 166 GSCN raster points, which is smaller than the wider bands (e.g. 223 in n40 and 313 in n41).

Observation 2: For n34, add 30KHz SSB SCS in addition to 15KHz requires only 38 GSCN raster points, which is much smaller than the wider bands (e.g. 223 in n40 and 313 in n41).
Proposal 1 : It is proposed to add 30KHz SCS support for n34 and n39 SSB in addition to 15KHz.
4. References
[1] R4-2009155, WF on support of 30k SCS for SSB of n34, n38, n39 and n50, Huawei.
[2] R4-2009159, Addition of 30k SSB SCS for Band n38, Ericsson.

[3] R4-2007032, Addition of 30k SSB SCS for Band n38, Ericsson.
1

