3GPP TSG RAN WG1 Meeting #91                           	                 R1-1719453
Reno, USA, 27th November - 1st December 2017

Agenda Item:	6.2.1.2.5
Source:	Huawei, HiSilicon
Title:	sPUSCH design and UL DMRS design for sPUSCH
Document for:	Discussion and decision 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the RAN1#90bis meeting, the following agreement related to resource allocation type of sPUSCH has been achieved:
Agreement: 
The resource allocation type 1 is not supported for scheduling of 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




[bookmark: _Ref129681832]In this contribution, we discuss the TBS determination for sPUSCH, UL resource allocation and some other physical layer design for UL sTTI transmission.
sPUSCH resource allocation
Resource indication value (RIV) for sPUSCH resource allocation
As the starting position and scheduled length have the same granularity, the legacy RIV formula can be reused for sPUSCH resource allocation with scheduling unit is changed to the sRBG.
[bookmark: _GoBack]Proposal 1: The legacy RIV formula should be reused for sPUSCH resource allocation.
UL DMRS design for sPUSCH
IFDMA with RPF=1 and 2 has been supported for 1-slot sPUSCH. As our view provided in email discussion [2], when the sPUSCH of one UE does not overlap with another UE, then the DMRS can occupy all REs in DMRS symbol to have a better performance. Therefore, RPF=1 should also be supported for 2/3-symbol sPUSCH. Correspondingly, 1 bit in UL grant is needed to differentiate CDM pattern and IFDMA pattern.
Proposal 2: RPF=1 shall also be supported for 2/3-symbol sPUSCH. 
· 1 bit in UL grant is used to differentiate CDM pattern and IFDMA pattern.
In the RAN1#89 meeting, the following DMRS placement was agreed for 2/3-symbol sPUSCH:
Table 1. Agreed DMRS placement for different sTTIs
	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
Table 1 can support the scheduling of DMRS sharing among several sTTIs within one slot for one or multiple UEs to reduce DMRS overhead in low speed case, and support self-contained DMRS for each sTTI in high speed case. One main open issue on DMRS placement is whether to support cross slot DMRS sharing. Considering the possibility that 2/3-symbol sTTI may share the same TTI at the same frequency with 1-slot sTTI or legacy TTI configured with hopping pattern, it is preferred not to support DMRS sharing across slots. For 3-symbol sTTI, DMRS should not be placed in the middle symbol according to our evaluation in [2]. So there is no need to introduce extra DMRS placement for 2/3-symbol sPUSCH.
Proposal 3:  No need to introduce extra DMRS placement for 2/3-symbol sPUSCH. 
In legacy LTE, one of 8 candidate cyclic shifts is indicated to UE via UL grant to implicitly indicate the PHICH resource. Since there is no PHICH channel for sTTI transmission, it seems the number of candidate cyclic shifts for each sTTI could be reduced. Considering that two users multiplexing on the same DMRS symbol is most likely the typical case in 2/3-symbol sTTI, 1 bit in UL grant to indicate two candidate cyclic shifts is enough.
For IFDMA pattern, the indication of cyclic shifts can also support 4-layer transmission by two IFDMA combs with each comb supports 2 layers multiplexing, for instance, four cyclic shifts are included in each candidate where the first two cyclic shifts corresponding to the first two layers and the last two cyclic shifts corresponding to the last two layers are assumed to be associated with different IFDMA combs. Table 2 gives an example of indication of DMRS multiplexing manners and cyclic shifts.
Proposal 4: For IFDMA pattern, one-bit field for cyclic shift and comb index as shown in Table 2 is supported.
For CDM pattern, DMRS can be indicated with the DMRS placement as shown in Table 3.
Proposal 5: For CDM pattern, one-bit field for cyclic shift as shown in Table 3 is supported.
Table 2. Indication of DMRS Cyclic shift and IFDMA (IFDMA pattern)
	1 bit in UL grant
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	‘0’
	0
	6
	3
	9
	0
	0
	1
	1

	‘1’
	6
	0
	9
	3
	1
	1
	0
	0



Table 3. Indication of DMRS Cyclic shift (CDM pattern)
	1 bit in UL grant
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	‘0’
	0
	6
	3
	9

	‘1’
	6
	0
	9
	3




Conclusions
Based on the above discussion, we have the following proposals:
Proposal 1: The legacy RIV formula should be reused for sPUSCH resource allocation.
Proposal 2: RPF=1 shall also be supported for 2/3-symbol sPUSCH. 
· 1 bit in UL grant is used to differentiate CDM pattern and IFDMA pattern.
Proposal 3:  No need to introduce extra DMRS placement for 2/3-symbol sPUSCH. 
Proposal 4: For IFDMA pattern, one-bit field for cyclic shift and comb index as shown in Table 2 is supported.
Table 2. Indication of DMRS Cyclic shift and IFDMA (IFDMA pattern)
	1 bit in UL grant
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	‘0’
	0
	6
	3
	9
	0
	0
	1
	1

	‘1’
	6
	0
	9
	3
	1
	1
	0
	0



Proposal 5: For CDM pattern, one-bit field for cyclic shift as shown in Table 3 is supported.
Table 3. Indication of DMRS Cyclic shift (CDM pattern)
	1 bit in UL grant
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	‘0’
	0
	6
	3
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	‘1’
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	0
	9
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