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1 Introduction
[bookmark: OLE_LINK6][bookmark: OLE_LINK5][bookmark: OLE_LINK9][bookmark: OLE_LINK10]After the study item of Rel-13, a new WID proposal on Elevation beamforming/FD-MIMO was approved in RAN#68 meeting [1]. The detailed objectives are as follows
· Specify enhancements on reference signal in the following areas [RAN1]
· Non-precoded CSI-RS, extending the existing numbers {1,2,4,8} of CSI-RS antenna ports for support of 12 and 16 CSI-RS ports, using full-port mapping
· Beamformed CSI-RS
· SRS capacity improvement
· Support for SRS transmission with 4TX antennas as a second priority
· Support of additional ports for DMRS targeting higher dimensional MU-MIMO
· The maximum number of DMRS ports that a UE may be able to receive is kept as 8
· Specify enhancements on CSI reporting in the following areas [RAN1]
· For non-precoded CSI-RS, codebook for 2D antenna arrays for support of {8,12,16} CSI-RS ports and associated necessary channel state information. 
· If there is not significant gain shown for new codebook for 8 CSI-RS ports, the current codebook for 8 CSI-RS ports is retained. 
· Necessary channel state information for beamformed CSI-RS
· Extension of Rel-12 CSI reporting mechanism for both periodic and aperiodic CSI reports
· Specify higher layer support of enhancements listed above [RAN2]
· Specify the necessary UE (if any) core requirements [RAN4]
In this contribution, we discussed on DMRS enhancement and provided our views.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
Currently, some candidate schemes of DMRS enhancement have been included in the TR 36.897 as
-	Alternative 1: 12 DM-RS REs with OCC = 4 for up to total 4 layers per scrambling sequence, This alternative allows up to total 4 layers per scrambling sequence
-	Alternative 2: 24 DM-RS REs with OCC = 2 for up to total 4 layers per scrambling sequence, This alternative allows up to total 4 layers per scrambling sequence
-	Alternative 3: 24 DM-RS REs with OCC = 4 for up to total 8 layers per scrambling sequence, This alternative allows up to total 8 layers per scrambling sequence
-	Alternative 4: DM-RS estimation accuracy improvement by advanced receiver assuming interference channel estimation
-	Alternative 5: Larger PRG size
Therein, Alt.1, Alt.2 and Alt. 3 are natural extensions of legacy DMRS pattern to support at least up to 4 orthogonal mu-layers transmission. Compared with Alt.1, both Alt.2 and Alt.3 impact on legacy UEs performance when legacy UEs using DMRS port 7 or 8 to participate mu-scheduling with a Rel-13 UE, because legacy UEs need to puncture REs for DMRS port 9/10. Taking into account of performance, overhead and impact on legacy UEs, Alt.1 seems a good trade-off.
Proposal 1: Alt.1 with OCC=4 and 12 REs should be adopted to support more mu-layers.
Since legacy UEs use OCC=2 to estimate channel on DMRS, but Alt.1 with OCC=4 is designed for new UEs. In order to guarantee the DMRS channel estimation accuracy of legacy UEs, the DMRS orthogonality should be considered while the new UEs are pairing with legacy UEs. 
As described in Figure 1, When a legacy UE uses port 7 with OCC=2, Rel-13 UE will impact on this legacy UE if it uses port 11 with same nSCID. When legacy UE uses port 8 with OCC=2, Rel-13 UE will impact on legacy UE if it uses port 13 with same nSCID. 
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Figure 1 Impact on orthogonality between OCC=2 and OCC=4
Therefore, to avoid serious interference on legacy UE, Rel-13 UE should not use port 11 if the legacy UE uses port 7 for the same nSCID. Similarly, Rel-13 UE also should not use port 13 if the legacy UE uses port 8 for the same nSCID. In order to maximize the number of paired UEs, port 7 with port 11, and port 8 with port 13 instead of port 7 with port 8, and port 11 with port 13 should be adopted for Rel-13 rank 2 UEs.  
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Figure 2a Port configurations with 7&11 and 8&13         Figure 2b Port configurations with 7&8 and 11&13
As described in the first row of Figure 2a, total 7 layers with one 1-layer legacy UE and three 2-layer Rel-13 UEs can be supported. However, if Rel-13 remains legacy port configurations on rank 2 for OCC=4, maximum mu-layers will be smaller, which is described in Figure 2b. Therefore, considering coexisting with legacy UEs, we propose that
Proposal 2: The new DMRS port configurations with 7& 11, and port 8&13 should be considered for Rel-13 rank 2 UEs. 
3 Conclusion
In this contribution, we provided some proposals on additional DMRS ports as 
Proposal 1: Alt.1 with OCC=4 and 12 REs should be adopted to support more mu-layers.
Proposal 2: The new DMRS port configurations with 7& 11, and port 8&13 should be considered for Rel-13 rank 2 UEs.
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