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1	Introduction
As agreed in RAN1 #87, in a 1-slot sTTI, the UL DMRS location is identical to that of the legacy LTE, i.e., symbol 3 of each slot is reserved for UL DMRS transmission. For a 2-symbol sTTI, however, transmitting UL DMRS in every sTTI could be costly. In this contribution paper, we provide the means to reduce the overhead of UL DMRS transmission.
2	DMRS Configuration in UL sTTI
Once the UL sTTI pattern is decided, the next step is to determine the location of the DMRS symbols within a subframe. Clearly, for the case of 2-symbol sTTI operation, a static allocation of a DMRS signal results in an excessive DMRS overhead, thereby reducing the users’ data throughput. 
For the 2-symbol sTTI, the eNB can dynamically schedule the uplink DMRS position within the sPDCCH grant, and can multiplex multiple users by configuring each user to transmit with a different cyclic shift value. To signal the transmission of an uplink DMRS position, we can specify a set of different patterns that contain different data and DMRS placements within the sTTI as shown in Figure 1. As an example, to consider 4 different patterns, 2 bits are required to be added in the UL grant.
This set of patterns can create any variety of PUSCH + DMRS sequences via multiple sequential sPDCCH grants.  Using pattern #3, a user can configure a DMRS transmission without sending a PUSCH allocation, thereby allowing for pre-allocating a DMRS reference signal for a future PUSCH allocation in a future sTTI. Also, note that two sets of patterns are given for the 2 symbol and 3 symbol sTTI cases.


[bookmark: _Ref465605598]Figure 1: Combinations of Dynamically Scheduled Uplink sPUSCH and DMRS allocations

Proposal 1: A dynamic UL DMRS structure should be implemented via selection of one of multiple defined sPUSCH, DMRS, and null patterns. 
In addition to employing pattern #3 described before, to further reduce the overhead, the previously sent DMRSs can also be used for the decoding of the current sTTI. As an example, if in sTTI n, pattern #1 is triggered, in sTTI n+1, pattern #0 can be used where its channel estimation is based on the preceding DMRS. More generally, a time window with a configurable length can be defined during which the previous DMRS is still valid for the decoding of the current DMRS.
 Proposal 2: Consider defining a time window during which the previously sent UL DMRS is valid for decoding of the current sTTI.
3	         Conclusions  
Proposal 1: A dynamic UL DMRS structure should be implemented via selection of one of multiple defined sPUSCH, DMRS, and null patterns. 
Proposal 2: Consider defining a time window during which the previously sent UL DMRS is valid for decoding of the current sTTI.
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