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1 Introduction
After RAN1#91 meeting and several email discussions, most specification works have been finished and most agreements seem to be captured in Rel-15 Dec. specifications. However, despite of additional agreements after RAN1#91 meeting, some features related to DMRS are still left as the remaining parts which need to be included in current TS version v15.0.0
2 Scheduling assumptions in MU-MIMO
The following agreement was made in RAN1#90

· In Rel. 15, at least for PDSCH, a UE is not expected to assume co-scheduled MU-UE(s) with different DMRS configuration with respect to the followings:

· The actual number of front-loaded DMRS symbol(s)

· The number of additional DMRS

· The DMRS symbol location 

· DMRS configuration type.

Above agreements related to MU-MIMO seems to be missed from the current TS version. Without such agreements, UE may assume that different DMRS configuration between co-scheduled UE(s) is possible for PDSCH. Therefore, it may induce misunderstanding and ambiguity about PDSCH rate-matching among target UE and co-scheduled UE(s), which is different from intended behaviour depicted in these agreements. As a result, in the current TS version, it should be included that a UE is not expected to assume co-scheduled MU-UE(s) with different DMRS configuration with respect to the followings: The actual number of front-loaded DMRS symbol(s), the number of additional DMRS, the DMRS symbol location, DMRS configuration type.
Proposal 1: The agreements regarding MU-MIMO assumption should be additionally captured in current TS

3 DMRS power boosting
At the RAN1#91 meeting, we have reached the following agreements concerning DM-RS discussion:

The PDSCH (PUSCH)/DMRS EPRE ratio is defined per transmitted layer from UE perspective and is computed as
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· That is:

· 0 and -3 dB for DMRS config-1, when one and zero CDM group(s) have data respectively 

· 0, -3 and -4.77 dB for DMRS config-2, when two or one or zero CDM group(s) have data respectively
· Note: -3dB may be removed depending on the decision on DMRS port table

In RAN1#91 meeting, it was agreed that DMRS power boosting is supported in current TS, when CDM-group(s) without data may exist within DMRS symbol(s). Especially, PDSCH/DMRS EPRE value could become one of 0, -3dB, -4.77dB of which DMRS power boosting ratio depends on the number of CDM-groups and DMRS configuration types as well.
Additionally, aforementioned power control procedure can be enhanced in flexible manner for cell-edge UEs or UEs located in low SNR regime. In this case, major factor of performance limitation may not be DMRS pattern (including additional DMRS pattern) but channel estimation accuracy, which means that channel estimation performance could be one of major performance bottlenecks. To improve overall performance in such a low SNR region, it seems that additional power boosting/sharing scheme between PDSCH REs and DMRS REs could be also applied for PDSCH with the QPSK modulation.

Moreover, unlike other QAM levels, such an aggressive power sharing method under the QPSK modulation needs not additional signalling about PDSCH/DMRS EPRE ratio from the UE perspective. For example, in power boosting case of LTE PDCCH with QPSK modulation, there is no additional signalling about legacy PDCCH power ratio to the UE. Similar to LTE PDCCH power boosting principle, power sharing between PDSCH RE and DMRS can be implemented by fully transparent-manner which means that it doesn’t require any information of changed PDSCH/DMRS EPRE ratio at a UE side.
Proposal 2: DMRS for PDSCH with QPSK modulation could support flexible power-sharing without additional signalling to the scheduled UE(s).
4 Conclusion

In this contribution, we discuss remaining aspects of DMRS design. Our proposals are given as follows:

Proposal 1: The agreements regarding MU-MIMO assumption should be additionally captured in current TS
Proposal 2: DMRS for PDSCH with QPSK modulation could support flexible power-sharing without additional signalling to the scheduled UE(s).
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