3GPP TSG-RAN WG4 Meeting NR ad-hoc #3                                  R4-1709547
Nagoya, Japan 18 – 21 September, 2017

Source: 
Huawei, HiSilicon

Title: 
Discussion on SS block sub-carrier spacing
Agenda Item:
3.2.1.1
Document for:
Approval
1 Introduction
SS block sub-carrier spacing was discussed for several meetings and no consensus was made. An LS was sent to RAN1 in last meeting to ask RAN1 to find a solution that for a UE to perform initial access to the NR cells operating with two carrier bandwidth/SS SCS combinations. This contribution continues to discuss this issue.
2 Discussion
SS block sub-carrier spacing is related to SS raster issue for which the discussion can be found in our companion contribution [2] and reproduced in below table:
Table 1
SS block sub-carrier spacing and Maximum SS raster for each band
	NR Bands
	Minimum Channel bandwidth [4]
	Channel raster
	SS block SCS for initial cell search
	TBWC
	Maximum SS raster
	SS raster

	n1
	5 MHz
	100 kHz
	15 kHz
	4.5 MHz
	280 kHz
	100 kHz

	n3
	5 MHz
	100 kHz
	15 kHz
	4.5 MHz
	280 kHz
	100 kHz

	n7
	5 MHz
	100 kHz
	15 kHz
	4.5 MHz
	280 kHz
	100 kHz

	n8
	5 MHz
	100 kHz
	15 kHz
	4.5 MHz
	280 kHz
	100 kHz

	n20
	5 MHz
	100 kHz
	15 kHz
	4.5 MHz
	280 kHz
	100 kHz

	n28
	5 MHz
	100 kHz
	15 kHz
	4.5 MHz
	280 kHz
	100 kHz

	n41
	10 MHz
	FFS
	FFS
	FFS
	FFS
	FFS

	n66
	5 MHz /10MHz
	100 kHz
	[15 kHz /30 kHz]
	4.5 MHz /8.64 MHz
	280 kHz /100 kHz
	100 kHz

	n70
	5 MHz
	100 kHz
	15 kHz
	4.5 MHz
	280 kHz
	100 kHz

	n71
	5 MHz
	100 kHz
	15 kHz
	4.5 MHz
	280 kHz
	100 kHz

	n77
	10 MHz
	15 kHz
	[15 kHz /30 kHz]
	[9.36 MHz/ 8.64 MHz]
	[5.055 MHz/ 15 kHz]
	[4.5 MHz/ 15 kHz]

	n78
	10 MHz
	15 kHz
	[15 kHz /30 kHz]
	[9.36 MHz/ 8.64 MHz]
	[5.055 MHz/ 15 kHz]
	[4.5 MHz/ 15 kHz]

	n79
	[40 MHz]
	15 kHz
	[30 kHz]
	[38.16 MHz]
	[29.535 MHz]
	[28.5 MHz]

	n80
	5 MHz
	100 kHz
	15 kHz
	4.5 MHz
	100 kHz
	100 kHz

	n257
	50 MHz
	60 kHz
	[120 kHz]
	46.08 MHz
	11.46 MHz
	[10.8 MHz]

	n258
	50 MHz
	60 kHz
	[120 kHz]
	46.08 MHz
	11.46 MHz
	[10.8 MHz]

	n259
	50 MHz
	60 kHz
	[120 kHz]
	46.08 MHz
	11.46 MHz
	[10.8 MHz]

	n260
	50 MHz
	60 kHz
	[120 kHz]
	46.08 MHz
	11.46 MHz
	[10.8 MHz]


For 10MHz minimum channel bandwidth with 30kHz SCS, the SU is only 24RBs which is equal to the SS block bandwidth. This means the SS raster should be the channel raster if each channel needs to have SS block. This makes too many SS block entries. Therefore in this case, 15kHz SS sub-carrier spacing is more feasible and proposed.

Channel raster for Band 41 is not decided in last meeting in [3]. Since 10MHz minimum channel bandwidth with 15kHz channel raster and 30kHz SS SCS make so may SS block entries as above, it is proposed band 41 to adopt 100kHz channel raster and then 30kHz SS SCS can be kept.
Table 2
SS block sub-carrier spacing
	NR Bands
	Minimum Channel bandwidth [4]
	Channel raster
	SS block SCS for initial cell search

	n1
	5 MHz
	100 kHz
	15 kHz

	n3
	5 MHz
	100 kHz
	15 kHz

	n7
	5 MHz
	100 kHz
	15 kHz

	n8
	5 MHz
	100 kHz
	15 kHz

	n20
	5 MHz
	100 kHz
	15 kHz

	n28
	5 MHz
	100 kHz
	15 kHz

	n41
	10 MHz
	100 kHz
	30 kHz

	n66
	[5 MHz /10MHz]
	100 kHz
	[15 kHz /30 kHz]

	n70
	5 MHz
	100 kHz
	15 kHz

	n71
	5 MHz
	100 kHz
	15 kHz

	n77
	10 MHz
	[15 kHz]
	[15 kHz]

	n78
	10 MHz
	[15 kHz]
	[15 kHz]

	n79
	[40 MHz]
	[15 kHz]
	[30 kHz]

	n80
	5 MHz
	100 kHz
	15 kHz

	n257
	50 MHz
	[60 kHz]
	[120 kHz /240kHz]

	n258
	50 MHz
	[60 kHz]
	[120 kHz /240kHz]

	n259
	50 MHz
	[60 kHz]
	[120 kHz /240kHz]

	n260
	50 MHz
	[60 kHz]
	[120 kHz /240kHz]


Except Band 66 and mmWave bands which still have different views, SS sub-carrier spacing for other bands in above table is proposed.
Proposal: SS sub-carrier spacing for each band in above table is proposed:

· For band 66 and mmWave bands, due to operator’s need, SS sub-carrier spacing still need further study;
· SS sub-carrier spacing for 3.5GHz bands still need further study based on SS raster study, 15kHz is tentatively proposed;

· 100kHz channel raster and 30kHz SS sub-carrier spacing is proposed for band 41;
3 Conclusion

This contribution discusses SS block sub-carrier spacing for NR bands and makes following proposal as below:
Proposal: SS sub-carrier spacing for each band in above table is proposed:

· For band 66 and mmWave bands, due to operator’s need, SS sub-carrier spacing still need further study;

· SS sub-carrier spacing for 3.5GHz bands still need further study based on SS raster study, 15kHz is tentatively proposed;

· 100kHz channel raster and 30kHz SS sub-carrier spacing is proposed for band 41;
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