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1 Introduction

In this contribution, we will further discuss the remaining issues incurred by UL DMRS sharing in case of a semi-persistently scheduled subslot-PUSCH with a configured periodicity of one subslot. A corresponding correction on UL SPS DMRS is provided in a companion contribution [1].
2 Discussion on UL SPS DMRS sharing
Since a UE can skip sPUSCH transmission when there is no data in buffer, eNB has to blindly detect whether a sPUSCH is transmitted or not in a sTTI. In the case of UE skipping sPUSCH transmission, UL DMRS detection is used by eNB to verify whether an sPUSCH is transmitted or not. 
However, there might be misunderstanding between eNB and UE as illustrated in Figure 1 when UL SPS DMRS sharing is indicated in which case an UL DMRS could be used for two sTTIs. For example, DMRS in sTTI2 can be used for sTTI1 and sTTI2, so even if UL DMRS is detected in sTTI2, whether a sPUSCH is transmitted in sTTI1 or sTTI2 is not clear for eNB.

[image: image1.emf]Data? Data? RS

sTTI0 sTTI5 sTTI4 sTTI3 sTTI2 sTTI1


Figure 1. Misunderstanding between eNB and UE

To correct this misunderstanding between eNB and UE, we propose to clarify this issue. For UL DMRS in sTTI2, there can be three options:

· Option 1: UL DMRS in sTTI2 is corresponding to sTTI1

· Option 2: UL DMRS in sTTI2 is corresponding to sTTI2

· Option 3: UL DMRS in sTTI2 is corresponding to sTTI1 and sTTI2

In option 2, only 1 symbol can be used to transmit UL data, so option 2 is not preferred. In option 1, if UL DMRS in sTTI2 is detected, eNB can confirm there is a sPUSCH transmitted in sTTI1. In option 3, if UL DMRS in sTTI2 is detected, eNB can confirm there is sPUSCH transmission over sTTI1 and sTTI2. From the aspect of transmission efficiency, Option 3 is preferable since there is no UL symbol wasted. 
In addition, there are two further candidates for Option 3. One is one TB transmitted over sTTI1 and sTTI2, and the other is two TBs transmitted over sTTI1 and sTTI2 separately. For the former candidate more standard efforts may be needed including HARQ timing, TBS determination, and etc. From this aspect, the latter candidate is more preferable. 
For UL DMRS in sTTI4, similar option can be given.
Proposal 1: In case of UL SPS in subslot TTI with periodicity of one sTTI and DMRS sharing, there are two sPUSCH transmissions in sTTI1 and sTTI2 if UL DMRS in sTTI2 is detected and there are two sPUSCH transmissions in sTTI3 and sTTI4 if UL DMRS in sTTI4 is detected.
3 Conclusion
The contribution mainly discusses remaining issues on SPS. Based on the discussion, we have the following proposal:

Proposal 1: In case of UL SPS in subslot TTI with periodicity of one sTTI and DMRS sharing, there are two sPUSCH transmissions in sTTI1 and sTTI2 if UL DMRS in sTTI2 is detected and there are two sPUSCH transmissions in sTTI3 and sTTI4 if UL DMRS in sTTI4 is detected.
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