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1 Introduction
In RAN WG1 Meeting #82b, a working assumption for DMRS enhancement has been agreed to introduce ports with OCC= 4 for MU transmission [1]:
	Agreement:

· Confirm the working assumption for OCC=4 and 12REs made in RAN1#82, and the following table

Ports for MU transmission 
OCC 
Port 7 

[1 1 1 1] 

Port 8 

[1 -1 1 -1] 

Port 11 

[1 1 -1 -1] 

Port 13 

[1 -1 -1 1] 




Since the new ports for MU transmission have been decided, there should be a new DCI signaling for DMRS enhancement:
	Agreement:

· Agree that a new table will be adopted, configurable by RRC, for the signalling of the DMRS configuration
· FFS until RAN1#83 whether 3 or 4 bits are used, and details. 


Based on the agreements listed above, we provide some of our views on DMRS port configuration enhancements in this contribution. 
2 Port Configurations for DMRS enhancement
In order to design a new table that is used to indicate DMRS ports configurations using DCI for UEs with FD-MIMO capability, we should consider the following: 
· Pairing with legacy UE: If a legacy UE and a new UE, for example, are co-scheduled for MU-MIMO transmission, the DMRS ports for these UEs should be paired carefully. In particular, the legacy UE has only the knowledge of ports with OCC=2 while the new UE could be configured with ports with OCC=4. More specifically, if the legacy UE configured with port 7 (port 8) which has OCC=2, and if the new UE is configured port 11 (port 13) which has OCC=4, intra-cell interference would be severe as the orthogonality between the ports for the paired UEs is lost. 
· Sensitivity to time-variation: In order to achieve channel estimation that is more robust to time-variation of the channel, the new UE could also be configured with port 7 or 8 with OCC=2, instead of port 7 or 8 with OCC=4, since the channel estimation error of DMRS with OCC=2 is less sensitive to channel variation over time as compared to of DMRS with OCC=4. 
· SCID: To increasing the number of layers up to 8 for further flexible scheduling, the support of SCID should be sustained with the new table.

· Dynamic switching: Transparent switching between SU transmission and MU transmission is also necessary. 
This is apparently difficult for a 3-bits DMRS ports configuration table to handle all the considerations listed above. In our opinions, a new DMRS ports configuration table with 4-bits should be adopted for FD-MIMO. 
Proposal 1: A new DMRS port configuration table with 4-bits should be introduced for FD-MIMO.
Moreover, we propose the following table to satisfy the aforementioned considerations. 
Proposal 2: The 4-bits table for DMRS port configuration shown in Table 1 can be considered.
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Table 1: The proposed new DMRS port configuration table for FD-MIMO
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Note: L denotes legacy UE, N denotes new UE, port number without prime: OCC=2, port number with prime: OCC=4
Figure 2: Possible combinations of MU pairing based on the proposed DMRS configuration Table. 
Figure 2 shows the possible combinations of MU pairing if the proposed DMRS port configuration (Table 1) is used, without considering SCID. We can see that, in the cases with 2UEs, up to 3 layers without causing interference between mismatching OCC lengths are available if a legacy UE is paired with a new UE. Moreover, when 2 new UEs are pairing with 3 layers in total, one of the paired new UEs can be configured port with OCC=2 to achieve potentially more robust channel estimation. 
3 Conclusions
This contribution discusses some considerations relating to DMRS port configurations for MU transmission. In particular, we proposed the following:
Proposal 1: A new DMRS port configuration table with 4-bits should be introduced for FD-MIMO.
Proposal 2: The 4-bits table for DMRS port configuration shown in Table 1 can be considered.
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