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1 Introduction
Rel-18 MIMO evolution for downlink and uplink [1] will specify larger number of orthogonal DMRS ports for downlink and uplink. In this contribution, we provided our views on increased number of orthogonal DMRS ports.
	Objective of WI [1]
3. Study, and if justified, specify larger number of orthogonal DMRS ports for downlink and uplink MU-MIMO (without increasing the DM-RS overhead), only for CP-OFDM,
· Striving for a common design between DL and UL DMRS
· Up to 24 orthogonal DM-RS ports, where for each applicable DMRS type, the maximum number of orthogonal ports is doubled for both single- and double-symbol DMRS



2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
In Rel-15, structure of uplink and downlink DMRS was hotly discussed, and finally both type 1 and type 2 DMRS are supported, and multiplexing of orthogonal DMRS ports is based on FDM, TD-CDM (for 2-symbol DMRS) and FD-CDM (actually with length 2 for two orthogonal ports). This structure should be kept as much as possible, and it was listed in the WID that the DMRS overhead should not be increased. And also considering the target (mainly for MU MIMO), the way for more orthogonal DMRS ports is to support 4 orthogonal ports based on FD-CDM, which can retain the performance with same overhead of each DMRS port. 
Proposal 1: 4 orthogonal ports based on FD-CDM should be supported to increase the orthogonal DMRS ports.
For Type 2 DMRS, each DMRS port occupies 4 REs within a RB, then length-4 FD-OCC can be easily extended within a CDM group. While for Type 1 DMRS, each DMRS port occupies 6 REs within a RB, and for Rel-15 Type 1 DMRS, two orthogonal DMRS ports are multiplexed based on [1, 1] and [1, -1] on two closest REs in frequency domain, actually same result of two cyclic shifts of DMRS sequences with CS=0 and CS=6. And to double the number of ports for Type 1 DMRS, how to design 4 orthogonal ports with 6 REs should be studied. One way is to increase the orthogonal ports with cyclic shift, e.g. selecting 4 from 6 CS values.
Proposal 2: For DMRS Type 1, length-4 FD-OCC should be introduced, and for DMRS type 2, 4 CS values should be supported for more orthogonal DMRS ports.
Based on new structure of DMRS ports, another issue is how to indicate the DMRS port(s). Firstly, for downlink transmission, at least for some advanced UEs, interference cancellation can be processed based on assumption of DMRS ports for other co-scheduled UEs. In this case, the number of orthogonal DMRS ports based on FD-CDM to be 2 or 4 may have impact on the performance, similar as LTE. So it should be studied that whether to indicate the length of FD-CDM to UEs.
Observation 1: Whether to indicate the length of FD-CDM to UEs should be studied.
In addition, due to more number of antenna ports, the DCI overhead will increased, while from UE perspective, there seems no need to indicate all possibilities in the DMRS table. Taking 1 layer for example, for 2-symbol DMRS type 2, indicating all 24 possibilities will cause large overhead while no significant gain. So we think the tradeoff between overhead and flexibility should be considered for DMRS indication. 
Observation 2: Tradeoff between overhead and flexibility should be considered for DMRS indication.
3 Conclusion
In this contribution, we provided our views on increased number of orthogonal DMRS ports, and we have the following observations and proposals:
Proposal 1: 4 orthogonal ports based on FD-CDM should be supported to increase the orthogonal DMRS ports.
Proposal 2: For DMRS Type 1, length-4 FD-OCC should be introduced, and for DMRS type 2, 4 CS values should be supported for more orthogonal DMRS ports.
Observation 1: Whether to indicate the length of FD-CDM to UEs should be studied.
Observation 2: Tradeoff between overhead and flexibility should be considered for DMRS indication.
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