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	Introduction 
In October RAN4#84bis meeting R4-1711736 WF on NR spectrum utilization was approved and here are the open issues have been identified for NR spectrum utilization for single carrier operation and single numerology case [1]:
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In this contribution, we give our views on the open issue 3 for how to specify NR spectrum utilization and PRB arrangement for single numerology case.
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In our contribution [2] for this meeting we calculated the guard band for each SCS and channel BW combination according to the latest WF on NR spectrum utilization [1], and had the following proposal for the RB values for the single numerology case in FR1: 
Proposal 2 in [2]: For the NR spectrum utilization of single carrier operation and single numerology case for FR1, the tentative agreed RB values in R4-1709075 and R4-1711732 of the following SCS and channel BW combinations (highlighted with yellow color) should be reduced to the values shown in the table below in order to meet the minimum guard band requirement. 
	CBW 
[MHz]
	5
	10
	15
	20
	25
	30(BS)
	40
	50
	60
	70(BS)
	80
	90(BS)
	100

	SCS
	15
	25
	52
	79
	106
	133
	160
	216
	270
	N.A
	N.A
	N.A
	N.A
	N.A

	
	30
	10
	24
	37
	51
	64
	78
	106
	133
	162
	189
	217
	[245]
	273

	
	60
	N.A
	11
	18
	23
	30
	38
	51
	64
	79
	[92]
	106
	[120]
	134


    Note 1: Assume the reference SCS is 15 kHz for channel BWs ≤ 50 MHz, and 30 kHz for channel BWs > 50 MHz.
Note 2: Assume the center of all RBs of the reference SCS will be left shifted ∆ ≤ ½ reference SCS away from the center of the channel BW.
Note 3: Assume RAN1 subcarrier 0 alignment agreement across different SCSs in a channel BW. No constraints on aligning PRB #0 across different SCSs.
The open issue 3 in [1] is about where and how to capture the PRB arrangement in NR specification(s). In order to understand the exact RB positions of each SCS in a channel BW, from NR specification(s) a BS or UE needs to know more information than just the RB values in the table above. Our view is that in the NR spectrum utilization table, the following information could be added to capture the PRB arrangement if reference SCS term is assumed to be used in NR specifications:
· Which SCS is the reference SCS, and RB position indication of the reference SCS;
RB position indication of the other SCSs, e.g. the RB#0 of a SCS is aligned to which RB of the reference SCS. 
Proposal 1: RAN4 NR specifications (e.g. TS 38.104 and TS 38. 101) will capture PRB arrangement for all SCSs of each channel BW for the single numerology case.
According to the RB values in the table above, we arranged all RBs of all SCSs in such as way that the difference between the left guard band and right guard band is minimized as suggested by [1] and the results are summarized in the Appendix. Based on the results we have the following proposal for how to specify PRB arrangement and NR spectrum utilization together:

Proposal 2: If reference SCS term is assumed to be used in NR specifications, NR spectrum utilization and PRB arrangement could be specified as the table below for the single numerology case for FR1. 
	CBW [MHz]
	5
	10
	15
	20
	25
	30(BS)
	40
	50
	60
	70(BS)
	80
	90(BS)
	100

	SCS
	15
	25
	52
	79
	106
	133
	160
	216
	270
	N.A
	N.A
	N.A
	N.A
	N.A

	
	30
	10
RB3
	24
RB2
	37
RB3
	51
RB2
	64
RB3
	78
RB2
	106
RB2
	133
RB2
	162
	189
	217
	[245]
	273

	
	60
	N.A
	11
RB4
	18
RB5
	23
RB8
	30
RB7
	38
RB4
	51
RB6
	64
RB8
	79
RB2
	[92]
[RB3]
	106
RB3
	[120]
[RB3]
	134
RB3


Note 1: It’s assumed that the reference SCS is 15 kHz for channel BWs ≤ 50MHz, and 30 kHz for channel BWs > 50MHz.
Note 2: It’s assumed that the center of all RBs of the reference SCS will be left shifted ∆ ≤ ½ reference SCS away from the center of the channel BW. The exact shift will be defined after the channel raster related designs are finalized.
Note 3: RB# highlighted in yellow colour indicates that the RB#0 of the SCS is aligned to which RB of the reference SCS. Here it’s assumed that the RBs of the reference SCS are numbered from 0, 1, 2, etc.
Conclusions

Based on the discussions in this contribution, we have the following Observation and Proposal:
Proposal 1: RAN4 NR specifications (e.g. TS 38.104 and TS 38. 101) will capture PRB arrangement for all SCSs of each channel BW for the single numerology case.
Proposal 2: If reference SCS term is assumed to be used in NR specifications, NR spectrum utilization and PRB arrangement could be specified as the table below for the single numerology case for FR1. 
	CBW [MHz]
	5
	10
	15
	20
	25
	30(BS)
	40
	50
	60
	70(BS)
	80
	90(BS)
	100

	SCS
	15
	25
	52
	79
	106
	133
	160
	216
	270
	N.A
	N.A
	N.A
	N.A
	N.A

	
	30
	10
RB3
	24
RB2
	37
RB3
	51
RB2
	64
RB3
	78
RB2
	106
RB2
	133
RB2
	162
	189
	217
	[245]
	273

	
	60
	N.A
	11
RB4
	18
RB5
	23
RB8
	30
RB7
	38
RB4
	51
RB6
	64
RB8
	79
RB2
	[92]
[RB3]
	106
RB3
	[120]
[RB3]
	134
RB3


Note 1: It’s assumed that the reference SCS is 15 kHz for channel BWs ≤ 50MHz, and 30 kHz for channel BWs > 50MHz.
Note 2: It’s assumed that the center of all RBs of the reference SCS will be left shifted ∆ ≤ ½ reference SCS away from the center of the channel BW. The exact shift will be defined after the channel raster related designs are finalized.
Note 3: RB# highlighted in yellow colour indicates that the RB#0 of the SCS is aligned to which RB of the reference SCS. Here it’s assumed that the RBs of the reference SCS are numbered from 0, 1, 2, etc.
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Appendix
A1.1 Subcarrier 0 and RB alignment among all SCSs of a channel BW for FR1
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image1.png
Open issues

+ Companies have different understanding on RAN1 nested RB grid alignment agreements

* Issue 1: Which SCS in a channel BW will be the reference SCS for subcarrier and RB alignment to finalize
the RBvalues?

« Option 1: Minimum SCS in a channel BW (fixed value agnostic to actual set of SCS used by NW)
+ Option 2: Reference SCS is based on NW scheduling.

* FFSonwhether or not UE needs to get information on the reference SCS. If UE needs, FFSon
details how UE gets information on the reference SCS.

+ Other options not precluded
+ Issue 2: RB grid alignment among different SCSs
+ Option 1: Start from left channel edge
« Option 1A: Align PRB #0 across different SCSs.
+ Option 1B: Do not put constraints on aligning PRB #0 across different SCSs.

« Option 2: Start from channel center and do not put constraints on aligning PRB #0 across different
SCSs

« Other options not precluded
+ Issue 3: Assuming that some way of arranging PRBs are decided, in which specification will this PRB
arrangement be captured, and how it will be captured?

* Assumpti shift of % reference SCSina channel BW is acceptable for the reference SCS and PRB
reduction will not be applied.
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CBW = 5 MHz, Reference SCS = 15 kHz, Subcarrier 0 alignment: subcarrier 0 (black line), subcarrier 6 (blue line)
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SCS 15: RB value = 52, Left Guard = 312.5kHz, Right Guard = 327.5 kHz
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CBW = 25 MHz, Reference SCS = 15 kHz, Subcarrier 0 alignment: subcarrier 0 (black line), subcarrier 6 (blue line)
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SCS 15: RB value = 133, Left Guard = 522.5kHz, Right Guard = 537.5 kHz
SCS 30: RB value = 64, Left Guard = 1055kHz, Right Guard = 905 kHz
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CBW = 30 MHz, Reference SCS = 15 kHz, Subcarrier 0 alignment: subcarrier 0 (black line), subcarrier 6 (blue line)
SCS 15: RB value = 160, Left Guard = 592.5kHz, Right Guard = 607.5 kHz
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CBW = 50 MHz, Reference SCS = 15 kHz, Subcarrier 0 alignment: subcarrier 0 (black line), subcarrier 6 (blue line)
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CBW = 60 MHz, Reference SCS = 30 kHz, Subcarrier 0 alignment: subcarrier 0 (black line), subcarrier 6 (blue line)
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CBW =70 MHz, Reference SCS = 30 kHz, Subcarrier 0 alignment: subcarrier 0 (black line), subcarrier 6 (blue line)
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CBW = 100 MHz, Reference SCS = 30 kHz, Subcarrier 0 alignment: subcarrier O (black line), subcarrier 6 (blue line)
SCS 30: RB value = 273, Left Guard = 845kHz, Right Guard = 875 kHz
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