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	Introduction 
RAN4#85 meeting in November 2017 made the following agreements on NR spectrum utilization [1]:
[image: ]
A SS/PBCH block could be transmitted with SCS 240 kHz in FR2 [2] [3], and it’s possible that the SS/PBCH block is placed at the edge of a channel BW. In this contribution, we give our views on the minimum guardband of SS/PBCH block with SCS 240 kHz for FR2. 
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In RAN4#85 meeting the maximum transmission bandwidth configuration NRB for SCSs 60 kHz and 120 kHz combination for FR2 were decided as shown in Table 1 and have been specified in [4].
Table 1: Maximum transmission bandwidth configuration NRB for FR2
	SCS [kHz]
	50MHz
	100MHz
	200MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N.A

	120
	32
	66
	132
	264



The minimum guardband for SCSs 60 kHz and 120 kHz were decided as shown in Table 2 and have been specified in [4]. The minimum guardbands have been calculated using the following equation: (CHBW * 1000 (kHz) - NRB * SCS x 12) / 2 - SCS/2, where NRB is from Table 1.
Table 2: Minimum Guardband [kHz] for FR2
	SCS [kHz]
	50MHz
	100MHz
	200MHz
	400 MHz

	60
	1210
	2450
	4930
	N.A

	120
	1900
	2420
	4900
	9860



In the frequency domain, a SS/PBCH block consists of 240 contiguous subcarriers with the subcarriers numbered in increasing order from 0 to 239 within the SS/PBCH block [3]. To derive the minimum guardband for SS/PBCH block with SCS 240 kHz, in this contribution we assume that this could be done by regarding SS/PBCH block as data block with single numerology SCS 240 kHz in the channel BW. As RAN4 did before for data channel with SCSs 60 kHz and 120 kHz for NR spectrum utilization, we did some PSD simulations for SCS 240 kHz to find the maximum NRB value for each channel BW to meet the unwanted emission requirements [4], and the results are summarized in Table 3. QPSK modulation is used in the simulation since a UE shall assume SS/PBCH block are QPSK modulated [3]. 50 MHz channel BW is too narrow for the 20-RB long SS/PBCH block. 
Table 3: NRB for SCS 240 kHz
	SCS [kHz]
	50MHz
	100MHz
	200MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	240
	N.A
	32
	64
	128



The minimum guardbands for SCS 240 kHz could be calculated using the following equation which is used to calculate the minimum guardband for other SCSs such as 60 kHz and 120 kHz in [4]. The results are summarized in Table 4 below.
Minimum guardband = (CHBW * 1000 (kHz) - NRB * SCS * 12) / 2 - SCS/2, 
where NRB is from Table 3.
Table 4: Minimum Guardband [kHz] for SCS 240 kHz
	SCS [kHz]
	50MHz
	100MHz
	200MHz
	400 MHz

	240
	N.A
	3800
	7720
	15560



Proposal 1: When a SS/PBCH block with SCS 240 kHz is placed at the edge of a channel bandwidth and has the same TX power/kHz as the data block, the minimum guardband [kHz] could be considered as below:
	SCS [kHz]
	50MHz
	100MHz
	200MHz
	400 MHz

	240
	N.A
	3800
	7720
	15560



The TX power that the network is used for SSB transmission is included in SIB1 as below [2]. To improve UE receiving performance of SS/PBCH block, it’s possible that the network uses extra high TX power/kHz for SSB transmission than data blocks. In such a case, the necessary guardband for SS/PBCH block needs to be increased. How this will be handled in RAN4 should be further discussed and decided.   
-- TX power that the NW used for SSB transmission. The UE uses it to estimate the RA preamble TX power. 
	-- (see 38.213, section 7.4)
	ss-PBCH-BlockPower					INTEGER (-60..50),

Proposal 2: RAN4 should discuss and decide how to handle the guardband for SS/PBCH block when the block is placed at the edge of a channel bandwidth and has extra high power boosting compare to the data block.
Conclusions

Based on the discussions in this contribution, we have the following proposals:
Proposal 1: When a SS/PBCH block with SCS 240 kHz is placed at the edge of a channel bandwidth and has the same TX power/kHz as the data block, the minimum guardband [kHz] could be considered as below:
	SCS [kHz]
	50MHz
	100MHz
	200MHz
	400 MHz

	240
	N.A
	3800
	7720
	15560


 
Proposal 2: RAN4 should discuss and decide how to handle the guardband for SS/PBCH block when the block is placed at the edge of a channel bandwidth and has extra high power boosting compare to the data block.


References
[1] [bookmark: _Ref494267438][bookmark: _Ref494267831][bookmark: _Ref494267422][bookmark: _Ref492028703][bookmark: _Ref492031618][bookmark: _Ref480557277][bookmark: _Ref485034850][bookmark: _Ref478049574][bookmark: _Ref498004272]RAN4#85 Main Session Chairman note_EOM, December 2017.
[2] [bookmark: _Ref501115529]RP-172570 draft TS38.331 RRC protocol, December 2017.
[3] [bookmark: _Ref501134357]RP-172284 draft TS 38.211 physical channels and modulation, December 2017.
[4] [bookmark: _Ref501638457][bookmark: _Ref503730768]RP-172268 draft TS 38.104 Base Station (BS) radio transmission and reception, December 2017.

image1.png
Agreement:

- Noreduction for SU value in the core specification

- Define minimum gnardband table (format as below) where the minimum _guardband was derived based on the

SU value assuming svmmetric allocation in core specifications for UE and BS

©  Half SCS shift to align the subcarrier to channel center

©  PRBs overlapping minimum_gnard band are notused

©  Whether the MPR value can be rensed forminimum guardband is FES

- RB grid alignment

©  Option 1: Noneed to specify RB alignment in RAN4 spec

©  Option 2: Need to specify RB aligement in RAN4 spec.

- Forwideband operation, PRBs for BWP shall not violat the UE minimum guardband

© UEminimum gnardband definition is FFS.

- 240KHz SCS minimum guardband for FR2 is added based on the consideration of S8 SCS





