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1 Introduction
Some further discussion on sub-carrier based channel raster and its impact on minimum guard band was discussed in [1] in last RAN4 meeting and agreement as below was made in [2].
Agreement: 

Observation 2 is technically right. RAN4 is not going to change the SU (number of RBs) for SCS and CBW combinations. Minimum guardband will be changed. 

This contribution gives the further calculation on minimum guard band and corresponding CRs are provided in [3~4]
2 Discussion
2.1 Minimum guard band for FR1
According to the discussion in [1], in some cases for FR1 as below, only 30kHz channel raster is feasible as shown in Figure 1.
· SS block and data are both 30kHz;

· SS block is 30kHz and data is 60kHz.
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Figure 1: Channel raster for 30kHz SS and data

Below Table 1 and Table 2 provide the minimum guard band based on 15kHz and 30kHz channel raster for each SCS, assuming that the channel low edge is 0Hz. From the calculation results in the tables and extend to any channel location, we can derive that:
· For 15kHz channel raster, minimum guard band requirement in current TS should be reduced 5kHz for any channel bandwidth and SCS;

· For 30kHz channel raster, minimum guard band requirement in current TS should be reduced 10kHz for any channel bandwidth and SCS;

In order to be applicable in all cases, it is proposed 10kHz should be reduced from current minimum guard band requirement in TS for any channel bandwidth. However, considering that the bands (Band n41, n77, n78 and n79) with sub-carrier based channel raster don’t have 5MHz channel bandwidth, the minimum guard band requirement for 5MHz channel bandwidth don’t need to be changed.
Proposal 1: It is proposed 10kHz is reduced from current minimum guard band requirement in TS for channel bandwidth>5MHz and any SCS for FR1.
Table 1
Minimum guard band for 15kHz channel raster
	SCS
	15
	kHz

	CBW(MHz)
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	NRB
	25
	52
	79
	106
	133
	160
	216
	270
	N/A
	N/A
	N/A

	REF frequency (MHz)
	2.505
	4.995
	7.5
	10.005
	12.495
	15
	19.995
	25.005
	N/A
	N/A
	N/A

	Minimum guard (kHz)
	247.5
	307.5
	382.5
	457.5
	517.5
	592.5
	547.5
	697.5
	N/A
	N/A
	N/A

	Requirement in TS (kHz)
	242.5
	312.5
	382.5
	452.5
	522.5
	592.5
	552.5
	692.5
	N/A
	N/A
	N/A

	Guard difference (kHz)
	5
	-5
	0
	5
	-5
	0
	-5
	5
	N/A
	N/A
	N/A

	SCS
	30
	kHz

	CBW(MHz)
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	NRB
	11
	24
	38
	51
	65
	78
	106
	133
	162
	217
	273

	REF frequency (MHz)
	2.505
	4.995
	7.5
	10.005
	12.495
	15
	19.995
	25.005
	30
	40.005
	49.995

	Minimum guard (kHz)
	510
	660
	645
	810
	780
	945
	900
	1050
	825
	930
	840

	Requirement in TS (kHz)
	505
	665
	645
	805
	785
	945
	905
	1045
	825
	925
	845

	Guard difference (kHz)
	5
	-5
	0
	5
	-5
	0
	-5
	5
	0
	5
	-5

	SCS
	60
	kHz

	CBW(MHz)
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	NRB
	N/A
	11
	18
	24
	31
	38
	51
	65
	79
	107
	135

	REF frequency (MHz)
	N/A
	4.995
	7.5
	10.005
	12.495
	15
	19.995
	25.005
	30
	40.005
	49.995

	Minimum guard (kHz)
	N/A
	1005
	990
	1335
	1305
	1290
	1605
	1575
	1530
	1455
	1365

	Requirement in TS (kHz)
	N/A
	1010
	990
	1330
	1310
	1290
	1610
	1570
	1530
	1450
	1370

	Guard difference (kHz)
	N/A
	-5
	0
	5
	-5
	0
	-5
	5
	0
	5
	-5


Table 2
Minimum guard band for 30kHz channel raster
	SCS
	15
	kHz

	CBW(MHz)
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	NRB
	25
	52
	79
	106
	133
	160
	216
	270
	N/A
	N/A
	N/A

	REF frequency (MHz)
	2.49
	5.01
	7.5
	9.99
	12.51
	15
	20.01
	24.99
	N/A
	N/A
	N/A

	Minimum guard (kHz)
	232.5
	317.5
	382.5
	442.5
	527.5
	592.5
	557.5
	682.5
	N/A
	N/A
	N/A

	Requirement in TS (kHz)
	242.5
	312.5
	382.5
	452.5
	522.5
	592.5
	552.5
	692.5
	N/A
	N/A
	N/A

	Guard difference (kHz)
	-10
	5
	0
	-10
	5
	0
	5
	-10
	N/A
	N/A
	N/A

	SCS
	30
	kHz

	CBW(MHz)
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	NRB
	11
	24
	38
	51
	65
	78
	106
	133
	162
	217
	273

	REF frequency (MHz)
	2.49
	5.01
	7.5
	9.99
	12.51
	15
	20.01
	24.99
	30
	39.99
	50.01

	Minimum guard (kHz)
	495
	675
	645
	795
	795
	945
	915
	1035
	825
	915
	855

	Requirement in TS (kHz)
	505
	665
	645
	805
	785
	945
	905
	1045
	825
	925
	845

	Guard difference (kHz)
	-10
	10
	0
	-10
	10
	0
	10
	-10
	0
	-10
	10

	SCS
	60
	kHz

	CBW(MHz)
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	100

	NRB
	N/A
	11
	18
	24
	31
	38
	51
	65
	79
	107
	135

	REF frequency (MHz)
	N/A
	5.01
	7.5
	9.99
	12.51
	15
	20.01
	24.99
	30
	39.99
	50.01

	Minimum guard (kHz)
	N/A
	1020
	990
	1320
	1320
	1290
	1620
	1560
	1530
	1440
	1380

	Requirement in TS (kHz)
	N/A
	1010
	990
	1330
	1310
	1290
	1610
	1570
	1530
	1450
	1370

	Guard difference (kHz)
	N/A
	10
	0
	-10
	10
	0
	10
	-10
	0
	-10
	10


2.2 Minimum guard band for FR2
Similar with the cases in FR1, in some cases for FR2 as below, only 120kHz channel raster is feasible as shown in Figure 2.
· SS block and data are both 120kHz;

· SS block is 240kHz and data is 120kHz.


[image: image2]
Figure 1: Channel raster for 120kHz SS and data

Below Table 3 and Table 4 provide the minimum guard band based on 60kHz and 120kHz channel raster for each SCS, assuming that the channel low edge is 0Hz. From the calculation results in the tables and extend to any channel location, we can derive that:

· For 60kHz channel raster, minimum guard band requirement in current TS should be reduced 20kHz for any channel bandwidth and SCS;

· For 120kHz channel raster, minimum guard band requirement in current TS should be reduced 40kHz for any channel bandwidth and SCS;

In order to be applicable in all cases, it is proposed 40kHz should be reduced from current minimum guard band requirement in TS for any channel bandwidth.

Proposal 2: It is proposed 40kHz is reduced from current minimum guard band requirement in TS for any channel bandwidth and SCS for FR2.
Table 1
Minimum guard band for 60kHz channel raster
	SCS
	60
	kHz
	
	

	CBW(MHz)
	50
	100
	200
	400

	NRB
	66
	132
	264
	N/A

	REF frequency (MHz)
	25.02
	49.98
	100.02
	N/A

	Minimum guard (kHz)
	1230
	2430
	4950
	N/A

	Requirement in TS (kHz)
	1210
	2450
	4930
	N/A

	Guard difference (kHz)
	20
	-20
	20
	N/A

	SCS
	120
	kHz
	
	

	CBW(MHz)
	50
	100
	200
	400

	NRB
	32
	66
	132
	264

	REF frequency (MHz)
	25.02
	49.98
	100.02
	199.98

	Minimum guard (kHz)
	1920
	2400
	4920
	9840

	Requirement in TS (kHz)
	1900
	2420
	4900
	9860

	Guard difference (kHz)
	20
	-20
	20
	-20


Table 2
Minimum guard band for 120kHz channel raster
	SCS
	60
	kHz
	
	

	CBW(MHz)
	50
	100
	200
	400

	NRB
	66
	132
	264
	N/A

	REF frequency (MHz)
	24.96
	50.04
	99.96
	N/A

	Minimum guard (kHz)
	1170
	2470
	4890
	N/A

	Requirement in TS (kHz)
	1210
	2450
	4930
	N/A

	Guard difference (kHz)
	-40
	20
	-40
	N/A

	SCS
	120
	kHz
	
	

	CBW(MHz)
	50
	100
	200
	400

	NRB
	32
	66
	132
	264

	REF frequency (MHz)
	24.96
	50.04
	99.96
	200.04

	Minimum guard (kHz)
	1860
	2460
	4860
	9900

	Requirement in TS (kHz)
	1900
	2420
	4900
	9860

	Guard difference (kHz)
	-40
	40
	-40
	40


3 Conclusion
This contribution discusses the minimum guard band for sub-carrier based channel raster for both FR1 and FR2:
Proposal 1: It is proposed 10kHz is reduced from current minimum guard band requirement in TS for channel bandwidth>5MHz and any SCS for FR1.
Proposal 2: It is proposed 40kHz is reduced from current minimum guard band requirement in TS for any channel bandwidth and SCS for FR2.
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