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1. Introduction

In RAN1#89 and RAN1 NR AH#2 meeting, 2 WFs were agreed on resource block group (RBG) [1][2]:
Agreement (RAN1#89): 
· The set of RBG size includes at least 2, [3,] 4, [6,] 8, 16
· FFS: necessity of other RBG sizes

· RBG size may or may not depend on the number of symbols for data
· For determining RBG size, the following options are considered

· Opt. 1: RBG size is determined by the NW channel BW

· FFS: Necessity of signaling

· Opt. 2: RBG size is determined by BW for the configured BW part

· FFS: Necessity of signaling

· FFS: Multiple configured BW parts
· Opt. 3: RBG size is configured by NW

· FFS: Set of configurable RBG sizes may depend on frequency range

· Opt. 4: RBG size is determined by DCI
· FFS: Signaling details

Agreements:
· For PDSCH/PUSCH, the RBG size/number can be changed along with the change of the BWP used for resource allocation.

· FFS: If one or multiple of following option(s) is/are also used for RBG size/number determination:

· Opt. 1: Semi-statically configured size of Type0 RA bitmap. 

· Number and size of RBGs for a RA is determined based on size of BWP and the size of the bitmap.

· Opt. 2: Semi-statically configured RBG size(s) per BWP for deriving number of RBGs.

· Number of RBGs in the BWP is determined by size of the BWP and the configured/indicated RBG size(s). 

· FFS: Dynamic switching of RBG size(s). 

· Opt. 3: DCI format/DCI format size (e.g. a compact DCI may be with a larger RBG size than a normal DCI).

· Opt. 4: Transmission durations (e.g. a shorter-duration transmission may be with a larger RBG size than a longer one).

· Opt. 5: RBG size is determined depending on the size of the BWP.
· Other options are not precluded.
This contribution will discuss the open issues based on the above two WFs, e.g. RBG size determination and Type 0 bitmap design.

2. Discussions
It was agreed in RAN1#89 that RBG sizes at least include 2, 4, 8, 16 RBs. Hence the RBG size can change in a much larger range than LTE in which the largest RBG size is merely 4 RBs. This change makes it possible to specify a fixed size of bitmap for Type0 RA with a specific numerology.
One example is to use a 35-bit bitmap for Type0 RA with SCS=15kHz, as shown in Table 1. For BWP size 5~100MHz, RBG size is adaptive in range of 1~16RBs to BWP size targeting bitmap size=35 bits. The resulting used bits in the bitmap ranges from 21 to 35 bits. Padding bits ranges from 0 to 14 bits. The advantage of a fixed-size bitmap is to enable fixed-size resource grant which is helpful to limit number of DCI sizes and to simplify the PDCCH blind decoding.
Table 1: RBG size determination for SCS=15kHz (Type0 RA bitmap size=35 bits)
	BWP size (MHz)
	BWP size (number of RBs)
	RBG size (number of RBs)
	Number of used bits in Type0 RA bitmap

	5
	28
	1
	28

	10
	55
	2
	28

	20
	110
	4
	28

	30
	165
	8
	21

	40
	220
	8
	28

	50
	275
	8
	35

	60
	330
	16
	21

	70
	385
	16
	25

	80
	440
	16
	28

	90
	495
	16
	31

	100
	550
	16
	35


RA with other numerologies can also be based on a 35-bit bitmap, or a smaller bitmap. 35-bit bitmap for SCS=60kHz is shown in Table 2. For BWP size 5~100MHz, RBG size is adaptive in range of 1~4RBs. The resulting used bits in the bitmap ranges from 7 to 35 bits. Padding bits ranges from 0 to 28 bits. The largest waste of bits takes place with BWP size=5 or 10MHz (28 and 21 padding bits respectively). However, in deployment scenario of SCS=60kHz, it is more likely that only BWP>10MHz is used. Hence in the major use cases, using 35-bit bitmap would not result in a large waste of bits. 
Although the RB size with SCS=60kHz is 4 times the RB size with SCS=15kHz, their frequency-selective charateristics may be similar. If the coherent bandwidth for RB size with SCS=15kHz and SCS=60kHz are comparable, it is more reasonable that similar RBG sizes in MHz are used for SCS=15kHz and SCS=60kHz, i.e. a smaller number of RBs are contained in a RBG for SCS=60kHz than that for SCS=15kHz.
Table 2: RBG size determination for SCS=60kHz (Type0 RA bitmap size=35 bits)

	BWP size (MHz)
	BWP size (number of RBs)
	RBG size (number of RBs)
	Number of used bits in Type0 RA bitmap

	5
	7
	1
	7

	10
	14
	1
	14

	20
	28
	1
	28

	30
	42
	2
	21

	40
	55
	2
	28

	50
	69
	2
	35

	60
	83
	4
	21

	70
	97
	4
	25

	80
	110
	4
	28

	90
	124
	4
	31

	100
	138
	4
	35


Another option is to use a smaller bitmap for a larger SCS. In the example in Table 3, a 9-bit bitmap is used for SCS=60kHz. The advantage of this option is a smaller size of resource grant for larger SCSs. However, the frequency-selective scheduling gain may be limited because RGB size in MHz is larger than SCS=15kHz for the same BWP size. And this also results in the different size of resource grant for different numerologies.
Table 3: RBG size determination for SCS=60kHz (Type0 RA bitmap size=9 bits)

	BWP size (MHz)
	BWP size (number of RBs)
	RBG size (number of RBs)
	Number of used bits in Type0 RA bitmap

	5
	7
	1
	7

	10
	14
	2
	7

	20
	28
	4
	7

	30
	42
	8
	6

	40
	55
	8
	7

	50
	69
	8
	9

	60
	83
	16
	6

	70
	97
	16
	7

	80
	110
	16
	7

	90
	124
	16
	8

	100
	138
	16
	9


A smaller bitmap can also be considered, e.g. 25-bit bitmap, to achieve a smaller signaling overhead. A similar analysis can be carried out. It is reasonable that different sizes of bitmap (and different RGB sizes accordingly) are applied for different DCI formats (corresponding to different resource allocation scenarios). 

Proposal: 

· A fixed-size bitmap is used for Type0 RA at least for each SCS. RBG size in RB number is adaptive to BWP size.
· FFS: Same or different bitmap sizes for different SCSs or different DCI formats.
3. Conclusions
Proposal: 

· A fixed-size bitmap is used for Type0 RA at least for each SCS. RBG size in RB number is adaptive to BWP size.

· FFS: Same or different bitmap sizes for different SCSs or different DCI formats.
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