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1 Introduction
This document shows our view on DMRS transmission in UpPTS.
2 DMRS for PUSCH in UpPTS
The following agreements have been reached in RAN1#86 related to DMRS:

	Agreement:
· DMRS for PUSCH in UpPTS is transmitted in the UpPTS
· Working assumption: DMRS is transmitted in the symbol index l=3 for normal CP, and the symbol index l=2 for extended CP

· FFS: Support additionally the following alternative by RRC configuration for DMRS transmission for PUSCH in UpPTS:

· DMRS for PUSCH in UpPTS is transmitted in the following UL subframe, and reuse the legacy DMRS pattern in normal UL subframe



In addition, the WID in RP-160664 defines the following objectives with respect to PUSCH transmissions in UpPTS:

	In addition the work item shall specify support UL PUSCH in special subframe. The detailed work starts from Q3 2016 the objectives are:

· UL support of PUSCH transmission in special subframe [RAN1]

· Specify mechanism for supporting PUSCH transmission in special subframe with DwPTS of 6 OFDM symbols, GP of 2 OFDM symbols. [RAN1, RAN2]
· Introduce applicable RF requirements [RAN4]
· Backward compatibility with legacy UEs is maintained




To fulfil the first of these objectives, it has been agreed in RAN1#86 that special subframe configuration #10 is introduced that supports 6 SC-FDMA symbols for the normal CP (and 5 symbols in the extended CP).

Observation 1: SC-FDMA symbol index l=3 for normal CP and symbol index l=2 for extended CP are always available for uplink in special subframe configuration #10. Consequently the DMRS locations according to the working assumption are available.

Observation 2: For commonality with the DMRS locations in regular uplink subframes, it is beneficial for eNB and UE to keep the same locations.

Proposal 1: Confirm the working assumption on the DMRS locations.

It has been suggested in R1-1609294 to support the transmission of DMRS for UpPTS-PUSCH in only the following UL subframe but not within the UpPTS. The presented simulation results and summary claim a better BLER performance for the case of low speed UEs.
However, we identify the following shortcomings of this proposal:

· There is a new UE behaviour required that supports the transmission of DMRS-only in a subframe.
· The demodulation and decoding of the UpPTS data is artificially delayed by one subframe to obtain the DMRS; this causes increased latency for the data but especially leaves 1 ms less time for decoding and transmitting corresponding HARQ feedback in a synchronous protocol.
· Scheduler restrictions apply to ensure that
· the DMRS in the subsequent subframe are not interfered by other DMRS; this introduces a new cross-subframe restriction that doesn't exist in the 'traditional' MU-MIMO scheduler;
· the subsequent subframe is not dynamically reconfigured as DL in eIMTA.
· The relative DMRS to data overhead and the total transmit power in the case of no data in the subsequent subframe exceeds the ratio and power for normal UL subframes.
· The Data + DMRS transmit power in this solution exceeds the Data + DMRS transmit power of DMRS+Data within UpPTS.
Judging the shortcomings against the claimed benefits, we are in favour of supporting only the DMRS locations as established by the current working assumption.
Proposal 2: No additional DMRS locations or configurability options related to DMRS are supported.

3 Conclusion

We propose to specify the UE behaviour for colliding grants as follows:

Observation 1: SC-FDMA symbol index l=3 for normal CP and symbol index l=2 for extended CP are always available for uplink in special subframe configuration #10. Consequently the DMRS locations according to the working assumption are available.

Observation 2: For commonality with the DMRS locations in regular uplink subframes, it is beneficial for eNB and UE to keep the same locations.

Proposal 1: Confirm the working assumption on the DMRS locations.

Proposal 2: No additional DMRS locations or configurability options related to DMRS are supported.
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