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1	Introduction
In [1], we discussed some design details related to sPUSCH, and proposed to consider 1 codeword and up to 2 layers in the UL. The reason for limiting the number of codewords to 1 is to reduce the DCI overhead in low latency systems. In this paper, we discuss the DMRS design for sPUSCH in more details. 
2	Uplink DMRS Design
When only the transmission of 1 codeword is allowed in the uplink, similar to the legacy operation, the same precoding weights applied to each layer will be applied to its associated DMRS. The two DMRS sequences can then be sent over the DMRS symbol using different cyclic shifts.
Proposal 1: Consider a 1-CW transmission in the UL with up to two layers, where the precoding weights applied to each DMRS are the same as those of the data layers, and DMRSs are further distinguished via using different cyclic shifts.  
Another aspect to consider is that in order to reduce the DMRS overhead, it should be possible to share a DMRS symbol across multiple sTTIs/users. If the bandwidth across different sTTIs is identical, for sharing DMRSs associated with different users, different cyclic shifts can be used. However, since the bandwidth allocation across sTTIs may not be identical, further considerations are needed to ensure orthogonality across DMRSs. This is shown in the figure below.
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Figure 1: Two consecutive sTTIs with different number of RBs.


In this example, assume that UE1 transmits [D,R] over sTTI x and N1 RBs. UE2 is scheduled to send [Null,R] in sTTI x and N2 RBs, and [D,D] over sTTI y and N2 RBs. Hence, since the two users occupy a different number of RBs over sTTI x, their DMRS sequences cannot be made orthogonal. However, if an interlace structure is used over the DMRS symbol of sTTIx, although the DMRS sequences have different lengths, they will be orthogonal if sent over different combs. In particular, assuming a 2-comb structure, UE1 uses comb 0 over N1 RBs, and UE2 uses comb 1 over N2 RBs. 
Proposal 2: Consider supporting interlaced-based UL DMRS design for efficient DMRS sharing across different users.    
3	         Conclusions  
Proposal 1: Consider a 1-CW transmission in the UL with up to two layers, where the precoding weights applied to each DMRS are the same as those of the data layers, and DMRSs are further distinguished via using different cyclic shifts.  
Proposal 2: Consider supporting interlaced-based UL DMRS design for efficient DMRS sharing across different users.    
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