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1 Introduction
This Tdoc is a revision of R1-1712797 [3].
In RAN1#90 meeting, the following agreement was achieved on DMRS overhead reduction for SU-MIMO rank 3-4 [1]. 
Agreements:
· Introduce new entries, i.e., 3/4-layer(port 7, 8 and 11 for 3 layers, port 7,8,11 and 13 for 4 layers) OCC=4 for two enable CWs, to existing 4-bit DMRS table
· FFS: Support OCC4 for rank 3 and 4 in one enabled CW case

In this contribution, we further discuss the remaining details of using OCC4 for rank 3-4 and the required specification changes.
2 Discussion
The DMRS ports using OCC4 was introduced in Rel.13 for improving higher order MU-MIMO transmission. In current specification OCC length 4 is only supported for rank 1/2 transmission. It was discussed during the Rel.13 FD-MIMO for enhancements on OCC length 4 for SU-MIMO rank 3 and 4 transmission, but no agreement was achieved due to the concern on the potential channel estimation performance degradation for time-frequency selectivity channel. However, for high capacity wireless stationary links the channel condition will be much better, e.g., more LoS, no mobility or very low mobility. Therefore, it shall be possible to use the OCC length 4 for SU-MIMO rank 3 and 4 transmission with negligible channel estimation performance loss. 
One remaining on using the OCC4 for SU-MIMO rank 3 and 4 transmission is whether to use nSCID for supporting MU-MIMO. In current specification, dynamic switching of SCID is not supported for SU-MIMO rank 3-8 transmission. If UE is scheduled with SU-MIMO rank 3/4 transmission there is no co-scheduled MU transmission on the same resource. If the OCC length 4 with 12 RE is configured for SU-MIMO rank 3 and 4, it is possible to have MU transmission also for rank 3 and 4 UE by assigning the unused DMRS port or a different SCID to the co-scheduled UEs. But in such case the channel estimation of the SU-MIMO rank 3 and 4 will be degraded by potential inter-user interference due to non-orthogonal DMRS ports. This may add UE complexity to blind detect of the co-scheduled UE for inter-user interference cancellation. Since the objective of the DMRS overhead reduction using OCC4 is to improve SU-MIMO performance, we prefer not to support dynamic switching of SCID when using the OCC4 for rank 3 and 4.
Proposal 1: When the OCC length 4 is configured for rank 3 and 4 transmission, nSCID is fixed to zero.
The second issue is whether the OCC length 4 is applied also to one enabled CW case. It was proposed in [2] to use the NDI bit of the disabled transport block to dynamically indicate the OCC length for one enabled CW case for rank 3 and 4. It is noted that for one enabled CW case rank>1 transmission is used for retransmission of the corresponding transport block if that transport block has previously been transmitted using two, three or four layers, respectively. That is, rank 3 and 4 transmission for one enabled CW case is associated with the initial transmission with rank 5-8 for which 3dB power boosting is used for DMRS ports. For retransmission, if the OCC4 with 12 REs is used for rank 3 and 4 there is no power boosting for DMRS ports over data and there is 3dB channel estimation performance loss compared to the initial transmission, or 6dB performance loss compared to the OCC2 with 24 REs for rank 3 and 4. Therefore, it is not preferable to use the OCC4 for rank 3 and 4 transmission for one enabled CW case.  
Proposal 2: The OCC4 for rank 3 and 4 is not supported for one enabled CW case. 
3	Conclusion
In this contribution, we discuss the required specification enhancements on reduced DMRS overhead using the OCC4. Based on the discussion, we have the following proposals:
Proposal 1: When the OCC length 4 is configured for rank 3 and 4 transmission, nSCID is fixed to zero.
Proposal 2: The OCC4 for rank 3 and 4 is not supported for one enabled CW case.
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