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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In RAN1#93, the following agreements on flexible PUSCH starting PRB in CEMode A were reached [1]:
	Agreement
For PUSCH in CE mode A and for the case where DL system BW and UL system BW is the same,  use resource allocation type 2 with starting PRB within the full system BW


However, for the case of flexible starting PRB of PUSCH in CEModeA in FDD, there are different understandings about the specific bit number on resource block assignment field. In this contribution, we provide our considerations on the specific bit number on resource block assignment field for above case.
UL resource allocation type 0
For uplink resource allocation type 0, a resource allocation field in the scheduling grant consists of a resource indication value (RIV) corresponding to a starting resource block ([image: ]) and a length in terms of contiguously allocated resource blocks ([image: ] 1). The resource indication value is defined by 
if [image: ] then
[image: ]
else 
[image: ]
The following table and figure illustrate the RIV calculation/generation for UL resource allocation type 0 in 20MHz.
· The first 100 RIV (0~99) are generated from LCRBs=1;
· The second 100 RIV (100~199) are generated from LCRBs=2 and LCRBs=100;
· The third 100 RIV (200~299) are generated from LCRBs=3 and LCRBs=99;
…...

Table 1: RIV numbering and calculation for UL RA type 0
	
	RIV
	RIV range

	[image: ]=1
	0+[image: ]
	0~99

	[image: ]=2
	100+[image: ]
	100~198

	[image: ]=100
	199-[image: ]
	199

	[image: ]=3
	200+[image: ]
	200~297

	[image: ]=99
	299-[image: ]
	298~299

	……
	……
	……






Figure 1: RIV numbering and calculation
According to the RIV formula, when one UE acquires a RIV, UE can use division operation and Mod operation to conveniently derive the LCRBs and [image: ].  
The number of bits for flexible PUSCH starting PRB in CEModeA
For 1.4MHz system bandwidth, the current resource allocation using UL resource allocation type 5 already supports the starting PRB from any PRB in the system bandwidth. As a result, the flexible starting PRB for PUSCH resource allocation is not necessary for 1.4MHz system bandwidth.
Proposal 1: For 1.4MHz system bandwidth, the flexible starting PRB for PUSCH resource allocation is not supported.
For BL/CE UE configured with 1.4MHz MHz max PUSCH channel bandwidth, the length of allocated PRBs based on UL resource allocation type 0 is range from 1 to 6. For NULRB>6, the following table calculates the RIV number for each L. However, if the RIV numbering rule of UL resource allocation type 0 is fully adopted, the RIV number for NULRB+2-L should also be included for L=2,3,4,5.
Table 2: RIV number for flexible starting PRB in CEModeA, NULRB>6
	
	RIV number for 
L
	RIV number for NULRB+2-L

	L=1
	NULRB
	N/A

	L=2
	NULRB-1
	1

	L=3
	NULRB-2
	2

	L=4
	NULRB-3
	3

	L=5
	NULRB-4
	4

	L=6
	NULRB-5
	



Several options are provided based on the Table 2 above.
Option 1: The total available RIV number for flexible starting PRB in CEModeA is 6 NULRB-15, and the number of bits for resource block assignment is ceil{log2(6 NULRB-15)}.
For this option, it does not consider the RIV values for NULRB+2-L (L=2,3,4,5). Thus, the resource allocation is not strictly based on UL resource allocation type 0. Moreover, new specification on RIV numbering and explanation would be needed.
Option 2: The total RIV number for flexible starting PRB in CEModeA is 6 NULRB-5, and the number of bits for resource block assignment is ceil{log2(6 NULRB-5)}.
For this option, the RIV number for NULRB+2-L (L=2,3,4,5) are considered, so the total RIV number for flexible starting PRB in CEModeA is 
{ NULRB+ (NULRB-1)+1+(NULRB-2)+2+(NULRB-3)+3+(NULRB-4)+4+(NULRB-5)}=6 NULRB-5.
This option is fully based on RIV numbering of current UL resource allocation type 0, and no extra specification impact on UL resource allocation type 0.
For legacy PUSCH resource allocation type 0 (non-hopping),  [image: ] bits provide the resource allocation. According to the analysis in section 2, the physical meaning of  (NULRB )( NULRB +1)/2 is there are  ( NULRB +1)/2 groups and each group includes (NULRB ) RIVs.
To make similar formula to legacy PUSCH resource allocation type 0, there are 6 groups and each group includes (NULRB ) RIVs. Therefore, we propose option 3 below:
Option 3: The total RIV number for flexible starting PRB in CEModeA is 6 NULRB-5, and the number of bits for resource block assignment is ceil{log2(6 NULRB)}.
The table below compares the number of bits for these three options. As seen from the table, the number of bits of resource block assignment for these three options is the same. However, both option 2 and option 3 have no extra specification impact. Moreover, option 3 has the similar formula as legacy PUSCH resource allocation type 0, which is beneficial for understanding the physical meaning and simpler implementation operation.
Table 3: Number of bits for flexible PUSCH starting PRB in CEModeA
	System bandwidth
	Total number of PRBs
	Option 1:
[Total RIV values, number of bits]
	Option 2:
[Total RIV values, number of bits]
	Option 3:
[Total RIV values, number of bits]

	1.4 MHz
	N/A (Supported by UL resource allocation type 5)

	3 MHz
	15
	[75 , 7]
	[85 , 7]
	[90 , 7]

	5 MHz
	25
	[135 , 8]
	[145 , 8]
	[150 , 8]

	10 MHz
	50
	[285 , 9]
	[295 , 9]
	[300 , 9]

	15 MHz
	75
	[435 , 9]
	[445 , 9]
	[450 , 9]

	20 MHz
	100
	[585 , 10]
	[595 , 10]
	[600 , 10]



Proposal 2: For FDD, the number of bits for resource block assignment is ceil{log2(6 NULRB)}.
	Conclusions
In this contribution, considerations on flexible starting PRB of PUSCH in CEModeA in FDD are analyzed, and following proposals are provided:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: For 1.4MHz system bandwidth, the flexible starting PRB for PUSCH resource allocation is not supported.
Proposal 2: For FDD, the number of bits for resource block assignment is ceil{log2(6 NULRB)}.
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