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In the RAN#73 meeting, the revised Work Item on shortened TTI and processing time for LTE was approved [1]. 
In the RAN1#89 meeting, the following agreement related to resource allocation type of sPUSCH has been achieved:
Agreement:
· An allocation based on the indication of the start and the length of allocation is supported in the UL for sPUSCH

In the RAN1#87 meeting, the minimum bandwidth for sTTI operation is agreed as follow:
Agreements:
· The sTTI design is not optimized for N_PRB <= 10.

In this contribution, we discuss the TBS determination for sPUSCH, UL resource allocation and some other physical layer design for UL sTTI transmission.
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UL resource allocation type
In legacy LTE, two existing types of UL resource allocation schemes are supported by DCI formats of uplink grants. For simplicity, the resource allocation types for sPUSCH should be based on these existing types for PUSCH. The features of these two resource allocation types are summarized in Table 1, and the necessity of these types are analyzed when applied to sPUSCH. Moreover, supporting type 0 based sPDSCH resource allocation has been agreed in RAN1#89.
[bookmark: _Ref471372344]Table 1. UL resource allocation types in legacy LTE
	Type
	Description

	0
	Indicates contiguous RBs as DL resource allocation type 2.

	1
	Indicates two sets of RBGs, where each set includes one or more consecutive RBGs.


· Type 0 based sPDSCH resource allocation: 
In addition, to further reduce sPDCCH payload size, type 0 resource allocation of sPUSCH can allocate contiguous RBGs as we proposed in DL resource allocation type 2 in [4] instead of contiguous RBs in legacy LTE. Moreover, also to further reduce resource allocation overhead, the starting positions are aligned with the sRBG.
· Type 1 based sPDSCH resource allocation: 
In general, the allocated frequency-domain resources of sTTI UEs are larger than those of 1 ms TTI UEs since sTTI UEs have less time-domain resources. Therefore, in frequency selected fading channel, eNB can hardly allocate a consecutive frequency-domain resource with high channel gain for a sTTI UE. Therefore, to improve performance and increase flexibility of uplink resource allocation, type 1 based sPUSCH resource allocation to indicate two sets of sRBGs is necessary to be supported. 
Proposal 1: The starting position of resource allocation type 0 for sPUSCH is aligned with sRBG.
Proposal 2: Support type 1 based resource allocation for sPUSCH, which indicates two sets of sRBGs, based on the scheme of 8.1.2 of 36.213.    
Granularity of resource allocation 
As discussed in [2], the overhead of control channel in sTTI systems needs to be reduced. For both type 0 and 1 based UL resource allocation, the number of bits depends on the RBG size P. Considering the shortened TTI length, the number of PRBs to support the same TBS as legacy LTE is enlarged in sTTI. Therefore, a natural way to reduce the resource allocation overhead is to increase RBG size P. To co-exist with the RBG size of legacy LTE, the value of P for sTTI should be multiple times of that for legacy LTE. In order to ensure that the bit numbers of sPUSCH allocation field for type 0 and type 1 are identical or approximately similar as in legacy LTE, the RBG size increase for these two types should be different. Table 2 shows proposed sRBG size for sTTI and the corresponding number of bits of sPUSCH allocation field for type 0 and type 1. To ensure that sDCI with allocation type 0 or type 1 has the same payload size, the bit numbers of these sPUSCH allocation types should be aligned to the larger value for each bandwidth. 
Proposal 3: The UL sRBG size should be increased to multiple times of legacy LTE, e.g., by factor 2 or 3.
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	Bandwidth
(RB)
	sRBG size
	Bit number of sPUSCH allocation

	
	legacy
	sTTI
type 0
	sTTI
type 1
	legacy
type 0
	sTTI
type 0
	legacy
type 1
	sTTI
type 1

	15
	2
	6
	4
	7
	3
	7
	3

	25
	
	
	6
	9
	4
	10
	4

	50
	3
	
	9
	11
	6
	12
	6

	75
	4
	8
	12
	12
	6
	13
	7

	100
	
	
	
	13
	7
	14
	8




Conclusions
Based on the above discussion, we have the following observation and proposals:
Proposal 1: The starting position of resource allocation type 0 for sPUSCH is aligned with sRBG.
Proposal 2: Support type 1 based resource allocation for sPUSCH, which indicates two sets of sRBGs, based on the scheme of 8.1.2 of 36.213.    
Proposal 3: The UL sRBG size should be increased to multiple times of legacy LTE, e.g., by factor 2 or 3.
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