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1 Introduction

In RAN#51, enhancements for uplink reference signals have been proposed, and one of the candidates for enhancements for aperiodic SRS is non-precoded DMRS. In this contribution, we analyze the advantages and disadvantages of non-precoded DMRS for capacity enhancement of aperiodic SRS, and finally draw our conclusion. 
2 Discussion

In recent R10 specifications, with different CS and OCC, the same time and frequency resource can be used for different UE or different antenna ports for DMRS transmission. DMRS will be present when there are PUCCH or PUSCH transmission, consequently, if there is uplink transmission, there will be uplink DMRS. And the resource allocated for the DMRS transmission is related to the antenna ports of the UE and whether MU-MIMO is adopted for the specific UE. Totally there are 12 kinds of CS and 2 sorts of OCC. If a UE has less antenna ports or not be a part of MU-MIMO, there may be some CS or OCC resource left. These remaining resources can be reserved for enhancement of later version, at the same time, can also be used for transmission of other information. 
Making use of non-precoded DMRS for aperiodic SRS transmission has been proposed previously. Non-precoded DMRS is carried out by mapping the data of SRS in the respective unused DMRS resource and will not be precoded as the data on the PUSCH. Concretely speaking, firstly the coded DMRS and the data on PUSCH are layer mapped and precoded; secondly, the non-precoded DMRS (actually bear the SRS information) is added to the precoded DMRS, and finally RE mapping and SC-FDMA symbol generation. 
For the reason that there will be both precoded DMRS and non-precoded DMRS, while previously there is only precoded DMRS, the power amplifier factor need to be modified. Also the RE mapping process need to be changed. Previously there is only DMRS sequence with different CS and OCC for RE mapping, while with non-precoded DMRS, there is also non-precoded DMRS bearing the SRS sequence need to be RE mapped. At the receiver, the non-precoded DMRS bearing SRS need to be processed firstly before deprecoding, and then the remaining can be processed as the ordinary DMRS processing method. 
The application of non-precoded DMRS can make full use of the total DMRS resource, however, meanwhile, the performance will be influenced. For example, when the antenna ports of a specific UE is 2, the CS difference between the two antenna ports can be 6, however, if non-precoded DMRS is adopted to make full use of the DMRS resource, the CS difference will be decreased to 3, which will reduce the robustness. At the same time, if the channel state is relatively poor, the precoded DMRS transmission may be unreliable.
In a word, non-precoded DMRS bearing SRS can allocate more resource for aperiodic SRS, however, at the same time will lead to performance degradation of precoded DMRS. Also non-precoded DMRS need some standardization work. Considering further enhancement for DMRS to support higher rank transmission in uplink, it is not reasonable to support non-precoded DMRS bearing SRS, and a more reliable method is to allocate more other resource for transmission of SRS, not just distribution between DMRS and SRS.

Proposal: Non-precoded DMRS is not supported for aperiodic SRS enhancement in R11.

3 Conclusion

In this contribution, we analyzed the advantages and disadvantages of non-precoded DMRS bearing SRS, and our proposal is :
Proposal: Non-precoded DMRS is not supported for aperiodic SRS enhancement in R11.
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