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1. Introduction
In RAN#71, a new WI was agreed [1] and one of the objectives is “Evaluate and, if needed, specify enhancement on uplink DMRS to support (more than 2) orthogonal DMRS for MU-MIMO with partially overlapping BWs allocation”. 
In this contribution we discuss general considerations on necessity of UL DMRS enhancement.
2. Discussion  
MU MIMO operation in uplink has been studied since Rel-8, zero-autocorrelation codes are used as reference signals, hence different cyclic shifts of a reference signal can be used as orthogonal reference signals in MU-MIMO. However, orthogonality between the reference signals is lost when the transmissions involved in MU-MIMO have different bandwidth (number of PRBs). A couple of potential solutions on handling 2 UEs occupying different bandwidths in MU scheduling were discussed in [2]. One of the solutions discussed is: lowering the MCS and the power spectral density of the UE with lower payload to make the transmission bandwidth of the two UEs equal. 
In Rel-10, UL RS was further enhanced to support UL MIMO and orthogonal cover code (OCC) separation between two slots was introduced on the cyclic shift separation. Other schemes such as IFDMA [3]  where pilots for each tx antenna sent every Q tones with Q being the total number of tx antennas, however it was not agreed. With introduction of OCC in Rel-10, for partial overlapped MU scheduling there 2 orthogonal ports however for fully overlapped   MU scheduling there are 8 orthogonal ports.
In Rel-11, VCID was further introduced so that uplink transmission is randomized which provided scheduling flexibility at eNB and the performance can be guaranteed with the aid of interference cancellation at the receiver.

In Rel-13, EBF/FD-MIMO was introduced. With 2 dimensional AAS at eNB it is possible to create narrow 3D beams towards target UEs. The UEs can be separated in spatial domain which provides scheduling flexibility and MU MIMO performance gain. Further enhancement of FD MIMO with even larger antenna array will significantly improve spatial orthogonality which may further improve MU MIMO performance.
In the evaluation of enhancement to uplink DMRS the technologies available up to Rel-13 should be taken into account. One way of avoiding partially overlapping bandwidth allocation is by adjusting the bandwidth of the UE requiring smaller bandwidth. In general, MU-MIMO with higher rank will be applied to UEs requiring large channel resources thus performance impact due to always keeping equal bandwidth for MU scheduling will be negligible. And, probability of MU pairing of more than 2 UEs in realistic assumption is very low.
3. Conclusions
In this contribution, we discussed the UL DMRS and MU scheduling in uplink. Evaluation of enhancement schemes should consider all available techniques within current specification and realistic simulation assumptions.
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