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1 Introduction

In previous RAN1 meeting, the agreements regarding sPUSCH resource allocation have been achieved:
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 RAN1#89 meeting, the following agreement was achieved for flexible UL DMRS position.

Agreement:

In case of 2/3os in UL, the following DMRS placement can be indicated by an UL grant in sTTI#n-x which schedules sPUSCH in sTTI n, where x is processing time configured for a PUCCH group

Note: Other combinations are FFS.

	DMRS position pattern indicated by a UL grant scheduling sPUSCH in sTTI n

	sTTI 0
	sTTI 1
	sTTI 2
	sTTI 3
	sTTI 4
	sTTI 5

	R D D
	R D
	R D
	R D
	R D
	R D D

	D D R
	D R
	D D
	D R
	D R
	

	
	D D
	
	D D | R
	D D
	

	
	D D | R
	
	
	D D | R
	


Note: | denotes the boundary of sTTI n
The contribution provides a summary of text proposals on aspects related to UL data channel based on the latest specification [1] [2].
2 Discussion on sPUSCH resource allocation
For sPUSCH, the sRBG size and starting point granularity are 4RB. In 20 MHz system bandwidth, totally 8 RBs are reserved for sPUCCH, and thus only 92 RBs can be allocated to sPUSCH. According the constraint[image: image1.wmf]35
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, 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.To solve this issue, we proposed that a RB offset should be introduced in sPUSCH, which is configured by higher layer signalling.
Proposal 1:  A RB offset configured by RRC is introduced in sPUSCH resource allocation. The details are in the text proposal (R1-1807319, [3]). 
3 Additional DMRS position pattern for subslot #5
According to the current DMRS position pattern, it was observed that the DMRS overhead can be the same level as the subframe-PUSCH in the first slot while always be larger than the subframe-PUSCH in the second slot. As discussed in [3], to achieve the same DMRS overhead for subframe-PUSCH, the pattern ‘D D D’ can be introduced for subslot #5, wherein the DMRS included in ‘RD’ or ‘DR’ in subslot #4 can be for ‘D D D’ decoding. In addition, according to the simulation results in [3], significant gain can be achieved in subslot#5 due to more resources available for data transmission when scaling factor 1/6 is reused. Therefore it is beneficial to introduce ‘D D D’ for subslot #5 to improve the sub-slot PUSCH performance.
Proposal 2: Uplink DMRS position pattern ‘D D D’ should be supported in subslot #5. Details of the text proposals are in (R1-1807318, [4]).
For subslot-PUSCH, the TBS scaling factor for 2/3-symbol sPUSCH is 1/12 and 2/12 for 1 and 2 data symbols in sPUSCH respectively. For the support of sub-slot PUSCH with 3 data symbols, a larger scaling factor (e.g. 1/4) can be used to achieve higher peak data rate. Considering larger TBS may have impact on the processing time, support of the larger scaling factor can be UE capability. For UEs without the capability to support the larger scaling factor, the scaling factor 1/6 can be reused for subslot-PUSCH with 3 data symbols.

Proposal 3: Support of the TBS scaling factor 1/4 for subslot-PUSCH with 3 data symbols is UE capability. Details of the text proposal are in (R1-1807314, [5]).
4 Conclusions
The contribution provides a summary of text proposals on aspects related to UL data channel. Based on the discussion, we have the following proposal:
Proposal 1:  A RB offset configured by RRC is introduced in sPUSCH resource allocation. The details are in the text proposal (R1-1807319, [3]). 
Proposal 2: Uplink DMRS position pattern ‘D D D’ should be supported in subslot #5. The details are in the text proposal (R1-1807318, [4]).
Proposal 3: Support of the TBS scaling factor 1/4 for subslot-PUSCH with 3 data symbols is UE capability. The details are in the text proposal (R1-1807314, [5]).
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