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1. Introduction
· In eFD-MIMO section, the progresses on CSI-RS design are achieved as follows [1]: 
· For {24, 32} ports, ∑k Mk ∈ {24, 32}, Mk = 8, where Mk is the same for all k

· For {20, 28} ports, ∑k Mk ∈ {20, 28}, Mk = 4, where, at least for CDM-2, Mk is the same for all k 

· FFS whether Mk = 8 is also supported,  and if so, whether Mk is the same or different for different k for CDM-4

· FFS port indexing

· In Rel-14, CDM-2 and CDM-4 is supported. 

· For CDM-2, port numbering in Rel-13 is reused in order to share CSI-RS with legacy UEs. 
· FFS CDM-4 port numbering

At least for Class A NZP CSI-RS with more than 16 CSI-RS ports:

· All ports in a CSI-RS resource are transmitted within the same subframe 
· i.e. CSI-RS overhead reduction is done in the frequency domain

· CSI-RS density d ∈ {1,1/2, and at least one other value <= 1/3} RE/RB/port 
· Other values of d are not precluded (e.g. 2/3, ¾)
· FFS whether different ports in a CSI-RS resource may have different densities

· FFS PDSCH rate matching in the REs in PRBs with no CSI-RS ports within a group  

· Opt-1: comb like transmission

· Opt-2: frequency domain measurement restriction

· FFS the detailed signalling design

In this document, we share our views on non-precoded CSI-RS design for eFD-MIMO.

2. CSI-RS design
1.1 {20, 28} ports CSI-RS 
Mk = 4 or Mk = 8 can be aggregated for {20, 28} ports, as listed in Table 1. For Alt 1 and Alt 2, {20, 28} ports consist of the same antenna ports Mk, while Alt 3 is from different Mk. Compared to Alt 2 and 3, Alt 1 need the larger number of configurations with the corresponding higher RRC signaling overhead. Alt1 also can lead to more implementation complexity. For Alt2, 4 REs are wasted in one 8 ports configuration. Moreover, the combination of 8 or 4 ports shows more flexibility for Alt3. Thus, Alt3 is preferred slightly.
Table 1 Aggregation of CSI-RS configurations for {20, 28} ports
	Total number of antenna ports
[image: image1.wmf]CSICSI

resports

NN


	Number of antenna ports per resources
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	Number of CSI-RS resources
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	20 
	Alt1 
	4 
	5 

	
	Alt2
	8
	3

	
	Alt3
	8+4 
	2{8}+1{4} 

	28 
	Alt1 
	4 
	7 

	
	Alt2
	8
	4

	
	Alt3
	8+4 
	3{8}+1 {4}


Proposal 1: For {20, 28} ports CSI-RS, Mk = 8 is supported. Mk can be different for different k. 

1.2 non-precoded CSI-RS design
For {20, 24, 28, 32} CSI-RS ports, all ports in a CSI-RS resource are transmitted within the same subframe. Different CSI-RS ports placement can lead to different ports density, which can result in different accuracy of channel measurement. Taken 32 ports as an example, Table 2 (a) lists the different configurations of CSI-RS ports.  
Table 2 (a) 32 ports with same CSI-RS density
	32 ports
	Ports position
	CSI-RS density

	Case 1
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	The same density with 1RE/ports/RB

	Case 2
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	The same density with 1/2 RE/ports/RB

	Case 3
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	The same density with 1/4 RE/ports/RB

	
	
	


Table 2 (b) CSI-RS ports with different density
	The number of ports
	Ports position
	density

	Case 1:32 ports
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	The first 16 ports density with 1 RE/ports/RB and second 16 ports density with 1/2 RE/ports/RB. Average CSI-RS ports density is 3/4 RE/ports/RB

	Case 2: 28 ports
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	Average CSI-RS ports density is 5/7 RE/ports/RB

	Case 3: 24ports 
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	Average CSI-RS ports density is 2/3 RE/ports/RB

	Case 4: 20ports
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	Average CSI-RS ports density is 3/5 RE/ports/RB


Table 2(b) depicts different CSI-RS ports construction. Different CSI-RS ports density can achieve the tradeoff between performance and overhead. From the performance perspective, the difference is marginal between 0.5RE/ports/RB (case 2) and 1RE/ports/RB (case 1) in Table 2(a). So, the higher CSI-RS ports density cannot improve the performance, for example, 3/4 CSI-RS ports density for 32 ports in Table 2(b). Moreover, channel measurement accuracy is not the same for different ports in Table 2(b) for a UE. Considering the implementation complexity, the same CSI-RS ports density should be maintained.  
Proposal 2: The same CSI-RS ports density is maintained.
3. Conclusions

In this document, we discussed non-precoded CSI-RS design for eFD-MIMO. We suggest:

Proposal 1: For {20, 28} ports CSI-RS, Mk = 8 is supported. Mk can be different for different k.
Proposal 2: The same CSI-RS ports density is maintained.
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