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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In previous RAN1 meeting, we have achieved agreements regarding sPUSCH resource allocation:
Agreement:
An allocation based on the indication of the start and the length of allocation is supported in the UL for sPUSCH.
Agreement:
The sRBG size and starting point granularity for 2/3os and 7os sPUSCH is as per table below.
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	 sRBG size 
	4
	4
	4
	4

	Starting point granularity
	4
	4
	4
	4



Agreement:
For resource allocation in UL, only multiples of the sRBGs size can be allocated to sPUSCH.
In this contribution, we will further discuss some remaining issues on UL resource allocation.
SPUSCH resource allocation
There are two constraints in resource allocation of SPUCCH. The first one is also existed in legacy LTE, i.e., the PRB number allocated to PUSCH satisfies
[image: ]
which is caused for decreasing the complexity of DFT/IDFT. The second constraint is the RB index of PUSCH starting point should be divisible by four according to the agreement on SPUCCH resource allocation. Then, since the top and bottom frequency band should be reserved for (s)PUCCH, the maximum RB number for a certain UE may be lower than that in current LTE, which is explained in the following figure.
[image: ]
[bookmark: _Ref510171901]Figure 1. Illustration of RB number loss on SPUSCH
For instance, in 20 MHz system bandwidth shown in Figure 1, totally 8 RBs are reserved for (s)PUCCH, and thus only 92 RBs can be allocated to SPUSCH. According the first constraint, the maximum RB number for a certain UE is 80 RBs, which means peak throughput loss exists in SPUSCH. Moreover, this loss also exists in 10 and 15 MHz system bandwidth shown as following table.
Table 1. Resource loss of SPUSCH
	
	10 MHz 
	15 MHz 
	20 MHz 

	Max. RB number for SPUSCH 
	40 
	64 
	80 

	Max. RB number for PUSCH 
	48 
	72 
	96 

	Peak Throughput Loss
	16.7% 
	11.1% 
	16.7% 



RRC configuration of RB offset
To solve this issue, we proposed that a RB offset should be introduced in SPUSCH, which is configured by higher layer signalling. For example in 20 MHz system bandwidth, 2-RB offset is considered. Then the starting resource block index becomes #(4N+2) instead of #4N, where N is positive integer, and thus RB#2~RB#97 can be allocated to a certain UE to retrieve the peak throughput. Therefore, we propose
Proposal 1: A RB offset configured by RRC is introduced in SPUSCH resource allocation.
[image: ]
Figure 2. Illustration of 2RB offset on SPUSCH

Proposal 2: Endorse the following text proposal:
------------------------------------------------Start of Text Proposal to 36.213-----------------------------------------
<Unchanged parts are omitted>
[bookmark: _Toc415085490]8.1.1	Uplink resource allocation type 0
The resource allocation information for uplink resource allocation type 0 indicates to a scheduled UE a set of contiguously allocated virtual resource block indices denoted by [image: ]. 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). 
For a BL/CE UE, 
-	uplink resource allocation type 0 is only applicable for UE configured with CEModeA, and 
-	[image: ] is always set to 6 in this subclause regardless of the system bandwidth. 
The resource indication value is defined by 
if [image: ] then
[image: ]
else 
[image: ] 
With PDCCH/SPDCCH DCI format 7-0A/7-0B, VRB allocations for a UE vary from 4 VRB(s) up to [image: ] VRBs with an increment step of 4 VRBs.
For PDCCH/SPDCCH DCI format 7-0A/7-0B, a type 0 resource block assignment field consists of a resource indication value (RIV) corresponding to a starting resource block ([image: ]=[image: ], [image: ], [image: ],…, [image: ] + Offsetstart ) and a length in terms of virtually contiguously allocated resource blocks ([image: ]=[image: ], [image: ],…, [image: ]), where Offsetstart is configured by higher layer signalling.  
The resource indication value is defined by:
if [image: ] then
[image: ]
else 
[image: ]
where [image: ], [image: ][image: ] and [image: ], and where, 
[image: ] 1 and shall not exceed [image: ].

[bookmark: _GoBack]------------------------------------------------End of Text Proposal to 36.213-----------------------------------------
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