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1 Introduction

In RAN1#86 meeting, the following on IFDMA DMRS was agreed [1].

Agreement:

· Support orthogonal DMRS (more than 2) for MU-MIMO with partial overlapping BW allocation by

· IFDMA with at least RPF 2 
· FFS: RPF 4 

In this contribution, the IFDMA DMRS with RPF 4 is discussed, and our views are presented. 
2 Discussion
In RAN1#86 meeting, IFDMA DMRS with RPF 2 was agreed to support more than 2 orthogonal DMRS for MU-MIMO with partial overlapping BW allocation. With RPF=2 or 4 and OCC2, 4 or 8 users can be paired for MU-MIMO with partially overlapping BW allocation respectively. However, it is still FFS for whether RPF 4 should be also supported. We propose to support RPF 4 based on the following considerations.
· UL throughput improvement

In some scenarios, there may be huge uplink transmission demand from multiple UEs. For example, in the TDD system, due to the limited UL subframes, the UL traffic load is usually heavy. In other typical scenarios, such as tens of thousands people gathering together for a game in a stadium or a show in a theatre, there could be heavy uplink traffic for photo sharing, etc. With more paired UE, uplink traffic congestion can be effectively alleviated.
The number of DMRS orthogonal ports should be increased as much as possible to allow flexible scheduling for MU-MIMO with partially overlapping BW allocation. Thus we propose to support RPF=4.
Furthermore, the number of scheduled RB for different UEs is generally unequal. If unequal BW allocation MU-MIMO cannot be scheduled due to limited orthogonal DMRS, eNB should schedule paired UEs with equal BW allocation. It means some UEs will be scheduled more number of RBs than necessary, which will increase the transmission power and interference from those UEs.

· Inter cell interference coordination
The inter cell interference can be coordinated by scheduling different RBs between cells, especially in the cell edge. If scheduling of some RBs should be avoided due to interference coordination, MU-MIMO can be applied to fully use the rest available RBs. With 8 orthogonal DMRS for MU-MIMO with partial overlapping BW allocation, the rest available RBs can be used more efficiently to support inter cell interference coordination. 
· Forward compatibility
The supported number of antenna ports continuously increases in the recent several LTE releases. In future LTE release and 5G, the supported antenna ports number may further increase to support massive MIMO. With massive MIMO, the chance of scheduling MU-MIMO will increase significantly. The requirement on orthogonal DMRS for MU-MIMO with partial overlapping BW allocation will also increase. Considering forward compatibility, it is better to support IFDMA DMRS with RPF 4 in Rel-14. 
· Standard impacts
SRS is transmitted in comb like manner in frequency domain (IFDMA). The sounding bandwidth of different UE can overlap by IFDMA. In Rel-13, number of combs is increased to 4, such that for a specific sounding bandwidth, more orthogonal SRS from UEs can be supported. Similarly for UL DMRS, IFDMA can also provide more orthogonal ports in frequency domain. Limited standard efforts are needed to support IFDMA DMRS with RPF = 4. 

As discussed above, the support of IFDMA DMRS with RPF 4 is beneficial to UL throughput, inter-cell interference coordination, forward compatibility, etc. Given the required standard efforts are limited, we propose to support IFDMA with RPF = 4 in Rel-14. 
Proposal: IFDMA DMRS with RPF = 4 is specified for UL DMRS enhancement. 
3 Conclusion

In this contribution, the support of the IFDMA DMRS with RPF 4 is discussed.  Hence, we propose:

Proposal: IFDMA DMRS with RPF = 4 is specified for UL DMRS enhancement. 
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