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1 Introduction
As discussed in RAN1#87 [1], the 2-symbol uplink partition Alt1 (2,2,3,2,2,3) and Alt2 (3,2,2,2,2,3) are proposed. In this contribution, we mainly discuss the UL partition and DMRS position.   
2 Discussion
2-symbol uplink sTTI partition

For UL 2-symbol sTTI partition, there are two promising pattern choices Alt1 (3, 2, 2, 2, 2, 3) and Alt2 (2, 2, 3, 2, 2, 3), both which the last sTTI could guarantee at least one symbol for data transmission when DMRS and SRS is transmitted in the same sTTI. There are no much difference between the two alternatives, Alt2 (2, 2, 3, 2, 2, 3) seems to be a bit simpler since the sTTI pattern is the same for both slots. 
Proposal 1: For 2-symbol uplink sTTI partition, the pattern (2, 2, 3, 2, 2, 3) is slightly preferred. 

DMRS position for 2-symbol uplink sTTI
In uplink, the DMRS transmission requires one symbol resources to keep the single carrier property, the overhead will be heavy if every sTTI self-contains DMRS. So it is suggested that introducing the DMRS sharing method, which is discussed in [2]. When DMRS sharing method is applied, the DMRS can be positioned outside of the associated sTTI. In consideration of 3-symbol length sTTI contained in Alt2 pattern, there are at most three symbols available for data transmission. The number of symbols available for data transmission can be 1 or 2 or 3. The TBS could be proportionally scaled according to the number of symbols available for data transmission.
Proposal 2: If sPUSCH is transmitted, the number of symbols available for data transmission within a sTTI can be 1 or 2 or 3. 
As discussed above, the UL DMRS could be positioned outside of the associated sTTI. If the DMRS is positioned after the associated sTTI, the sTTI decoding latency will be impacted. In order to keep low latency and timely processing, it is not expected the DMRS is placed after the associated sTTI.
Observation 1: The DMRS positioned after the associated sTTI would have impact on the recoding latency and design of HARQ timing. 
Proposal 3: For a given UL sTTI, the DMRS can be either before or within the sTTI.
Dynamic indication of DMRS position
Based on the evaluation results in [2], if one fixed DMRS symbol shared by multiple sTTIs, the channel estimation accuracy is decreased with the increase of distance between the TTI and its DMRS symbol, especially for higher UE speed and higher MCS. It could be considered to use more DMRS symbols within a subframe to reduce the number of UEs sharing the same DMRS to improve the reliability, however, the DMRS overhead will increase thus the system throughput is degraded. 

Therefore it may be considerable to adjust the DMRS symbol location such that it is closer to the sTTI with higher UE speed and/or higher MCS, in order to improve the transmission reliability. A dynamic L1 signaling can be used to indicate the DMRS symbol location.
As shown in figure1, the UL sTTI partition uses pattern (2, 2, 3, 2, 2, 3), the last symbol in a slot is as reserved resource for SRS or data transmission and a sTTIs can have self-contain or shared DMRS which is located at previous sTTI. For each sTTI,  a default DMRS symbol position can be predefined, e.g. the 1st symbol within the sTTI. If dynamically indicated by the eNB, UE could use one alternative symbol location beforehand the sTTI to transmit the DMRS, and share the DMRS with that sTTI which contains the DMRS symbol. The alternative DMRS symbol location can be RRC configured or by hard-coded in the specification. Two examples with 1 or 2 bits dynamic indication are shown in the next section. 

For 1-bit dynamic indication, there is a default DMRS position at first sTTI within every slot, sTTI receives “0” to means it self-contains the DMRS, receives “1” means its DMRS is located in previous sTTI. As shown in figure 1, if sTTI#0 receives “0” in UL grant, it means sTTI#0 self-contains DMRS, and if sTTI#1 receives “1” in UL grant, it indicates sTTI#1 to use DMRS located in sTTI#0 for demodulation.
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Figure 1: Dynamic indication of DMRS position for one bit
For 2-bits dynamic indication, there are three positions candidates within one slot, which could be indicated by 2-bits. As shown in figure 2, sTTI#0-2 receive “00” in UL grant means its DMRS is transmitted in symbol#0, sTTI#5 receives “10” in UL grant means its DMRS is transmitted in the last sTTI within second slot.
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Figure 2: Dynamic indication of DMRS position for two bits
Proposal 4: One or more additional bits in UL grant is used for dynamic UL DMRS position indication. 
3 Conclusion

In this contribution, the considerations of UL sTTI partition DMRS position were provided. Based on the discussion, we have the following observations and proposals:
Observation 1: The DMRS positioned after the associated sTTI would have impact on the recoding latency and design of HARQ timing. 
Proposal 1: For 2-symbol uplink sTTI partition, the pattern (2, 2, 3, 2, 2, 3) is slightly preferred. 
Proposal 2: If sPUSCH is transmitted, the number of symbols available for data transmission within a sTTI can be 1 or 2 or 3. 
Proposal 3: For a given UL sTTI, the DMRS can be either before or within the sTTI.
Proposal 4: One or more additional bits in UL grant is used for dynamic UL DMRS position indication. 
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