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Introduction
In RAN1 #90bis meetings, the following agreements have been achieved on frequency domain resource allocation [1].
Agreements:
· For the fallback DCI, only resource allocation type 1 is supported
· At least with PRB-level granularity
· FFS other granularty(ies)

Agreements:
	
	Config 1
	Config 2

	X0 – X1 RBs
	RBG size 1
	RBG size 2

	X1+1 – X2 RBs
	RBG size 3
	RBG size 4

	…
	…
	…



· RRC selects config 1 or config 2
· One config (config 1) is the default until RRC configures otherwise
· The numbers ‘RBG size’ in the table are fixed in the spec
· The number of rows should be no more than [4-6]
· Same table for DL and UL
· The configuration for DL & UL is separate
· Same RBG size irrespective of the duration (slot vs. non-slot)

In this contribution, we discuss our consideration on frequency domain resource allocation.
Discussion on granularity for RA type 1
Compared with RA type 0, only contiguous resource allocation is supported for RA type 1. RA type 1 field consists of a resource indication value (RIV), corresponding to a starting resource block and a length in terms of the contiguously allocated resource blocks. The size of the RIV can be calculated as  for a carrier part of . However, the remaining issue is whether a coarser granularity (i.e. more than 1RB) is needed in order to further reduce the overhead. The granularity of the starting position and the length can be same or different. In the following, such two granularity types will be discussed.
Firstly, the granularity of the starting position and the length can be same. In Figure 1, the total number of RBGs for a carrier part of  is given by , where  of the RBGs are of size , and if , then the last one of the RBGs is of size . The RIV size is calculated as .  With a coarser granularity (the size of RBGs is 4), the RIV size is reduced.  


Figure 1
Observation1:  For RA type 1, with a coarser granularity, the RIV size is reduced.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK7][bookmark: OLE_LINK8]However, with the same coarser granularity of the starting position and the length, the scheduling flexibility may be impacted. In order to increase the flexibility, only one of the granularity of the starting position and the length could be more than 1RB. In that case, the granularity of the starting position and the granularity of the length can be different. Two cases can be described as follows. 
· Firstly, the granularity of the starting position is 1, while the granularity of the length is more than 1 RB. 
· Secondly, the granularity of the starting position is more than 1 RB, while the granularity of the length is 1.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]For a carrier part of , let the granularity of the starting position be P1 and the granularity of the length be P2. The values of P1 and P2 can be given as following the above two cases. Then the total number of RBGs for the starting position is , and the starting resource block can be expressed as , where . For example, as shown in Figure 2, the total number of RBs is  and  P1 is 4, then . As a result, the RB #8 will be chosen as the starting resource block, which is located in RBG #2 and can be expressed as .


Figure 2
After choosing the starting resource block, the total number of RBGs for the length can be expressed as . As shown in Figure 3, P2 is 1, then  


Figure 3
It can be seen that, with different granularity of the starting position and the length, the number of the combination of the starting position and the length are .  The RA type 1 is much flexible and the RIV size can be calculated as .
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Observation2:  With different granularity of the starting position and the length, the RA type 1 is much flexible.
Proposal 1:  The coarse granularity (more than 1 RB) should be supported in RA type1.
Proposal2:  The different granularity of the staring position and the length should be supported in RA type1. 
Conclusion
In this contribution, we have the following observations and proposals:
Observation1: For RA type 1, with a coarser granularity, the RIV size is reduced.
Observation2: With different granularity of the starting position and the length, the RA type 1 is much flexible.
Proposal1: The coarse granularity (more than 1 RB) should be supported in RA type1.
Proposal2: The different granularity of the staring position and the length should be supported in RA type1. 
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