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	Introduction 
RAN4#AH-1801 meeting made the following agreements and in RAN4 chairman’s notes it’s stated FFS for the minimum guardband of SS/PBCH block with SCS 240 kHz in February RAN4#86 meeting as below [1]. 
Agreements: 
Define minimum guardbands for 240 kHz SCS from the UE RF RX and BS Tx perspective only. Further revise the values in case the 240 kHz for data transmission are introduced in the future. FFS for minimum guardbands 
=> FFS for the minimum guardband in Feb meeting. Proposed the minimum guardband from Intel
Table 1. Minimum guardband for 240 kHz SCS, kHz
	SCS (kHz)
	100MHz
	200MHz
	400 MHz

	240
	3800
	7720
	15560



In February RAN4#86 meeting, R4-1803286 WF on minimum guardband was approved [6]:
[image: ]
In this contribution, we discuss the cases of the SCS 240 kHz SS/PBCH block [3] being placed at the edge of the BS channel BW and the minimum guardband values for different channel BWs from BS TX and UE RX perspective. 
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During the discussion of R4-1803286 WF on minimum guardband in the last RAN4 meeting, some companies wondered that if it’s possible to avoid to place SCS 240kHz SS/PBCH block at the edge of BS channel BW so that the minimum guardbands for SCS 240kHz SS/PBCH block do not need to be specified in TS38.104. After detailed study on this issue and relevant requirements in [4], we think the minimum guardbands for SCS 240kHz SS/PBCH block have to be specified in TS38.104 since there are many cases that SCS 240kHz SS/PBCH block will be placed at the edge of BS channel BW. Let’s take band n258 (24250 MHz to 27500 MHz) and BS channel BW 100 MHz as an example to illustrate this in Figure 1 below. For band n258, the first applicable SCS 240 kHz SS raster entry GSCN number is 24176 [4], so the first SCS 240 kHz SS block frequency position is at 24284.64 MHz (i.e. 24250.08 MHz + (24176 - 24174) * 17.28 MHz). Assume the BS channel BW 100 MHz starts from 24250 MHz, the left edge of the 20-RB long SCS 240 kHz SS block is only 5.72 MHz away from the left channel edge. Duo to GSCN step size 2, the second SCS 240 kHz SS block frequency position is at 24319.2 MHz (i.e. 24250.08 MHz + (24178 - 24174) * 17.28 MHz) so the right edge of the 20-RB long SCS 240 kHz SS block is only 2.12 MHz away from the right channel edge. So the SCS 240 kHz SS/PBCH block could be very close to the channel edge of the BS carrier and the minimum guardband of SCS 240 kHz SS/PBCH block should be defined in TS 38.104. 
[image: ]
	Figure 1 Positions of the 20-RB long SS/PBCH block with SCS 240 kHz in 100 MHz BS channel BW
Proposal 1: The minimum guardband of SCS 240 kHz SS/PBCH block needs to be defined in TS 38.104 since the edge of the SS/PBCH block could be very close to the channel edge of a BS carrier.  

For the minimum guardband value of SCS 240 kHz SS/PBCH block, we have discussed it in our contribution R4-1801734 [5] in RAN4#86 meeting. Our proposed values in Table 2 below are the same as the values proposed by Intel in [2] based on 92.16% SU as shown in Table 1 below. Samsung also proposed the same SU for calculating the minimum guardband value for the SCS 240 kHz SS/PBCH block [7]. The minimum guardband is derived from the NRB numbers in Table 1 by using the same equation used for deriving minimum guardband for other SCSs in TS 38.101-1/2 and TS 38.104: Minimum guardband = (CHBW * 1000 (kHz) - NRB * SCS * 12) / 2 - SCS/2.
Table 1: NRB for SCS 240 kHz
	Channel BW
	100MHz
	200MHz
	400 MHz

	NRB
	32
	64
	128



Table 2: Minimum guardband for SCS 240 kHz
	Channel BW
	100MHz
	200MHz
	400 MHz

	Minimum guardband [kHz]
	3800
	7720
	15560



As pointed out in [2], from the UE perspective the transmission of signal with SCS 240 kHz is not supported in Rel-15, hence the UE requirements can be defined from the RX perspective only. In case the SCS 240 kHz transmission capabilities are introduced in the future, the respective minimum guardband values may need to be revisited.
Proposal 2: In Rel-15 the minimum guardband of the SCS 240 kHz SS/PBCH block for BS TX and UE RX is specified as table below. Revisit the values in case the UE transmission capabilities of SCS 240 kHz are introduced in future releases.
	Channel BW
	100MHz
	200MHz
	400 MHz

	Minimum guardband [kHz]
	3800
	7720
	15560



Conclusions

Based on the discussions in this contribution, we have the following proposals:
Proposal 1: The minimum guardband of SCS 240 kHz SS/PBCH block needs to be defined in TS 38.104 since the edge of the SS/PBCH block could be very close to the channel edge of a BS carrier.  
Proposal 2: In Rel-15 the minimum guardband of the SCS 240 kHz SS/PBCH block for BS TX and UE RX is specified as table below. Revisit the values in case the UE transmission capabilities of SCS 240 kHz are introduced in future releases.
	Channel BW
	100MHz
	200MHz
	400 MHz

	Minimum guardband [kHz]
	3800
	7720
	15560
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