
3GPP TSG RAN WG1 Meeting #85                                                                      R1-164220
Nanjing, China, May 23rd-27th, 2016
Source:
CATT
Title:
Antenna port layouts for Rel-14 FD-MIMO
Agenda Item:
6.2.3.2.1
Document for:
Discussion and Decision
1. Introduction

The work item on full-dimension MIMO (FD-MIMO) enhancement has been approved in RAN#71 [1]. The enhancement on non-precoded CSI-RS has the following objectives: 
· Non-precoded CSI-RS, extending the existing numbers {1, 2, 4, 8, 12, 16} of CSI-RS antenna ports for support of {20, 24, 28, 32} CSI-RS ports with mechanism for reducing the overhead for CSI-RS transmission

· Codebook(s) associated with the newly supported number of non-precoded CSI-RS ports for a subset of possible port layouts, both 1D and 2D

The CSI-RS enhancement and codebook design to support {20, 24, 28, 32} ports have been discussed in our companion contributions [2]-[3], respectively. In this contribution, we present our view on the possible antenna port layouts.
2. Discussion
In Rel-13 class A, there are total 7 antenna port layouts for {8, 12, 16} ports as shown in Table 1 [4]. There is only one 1D antenna port layout, which is eligible for the 16 antenna ports.
Table 1: Supported configurations of 
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	8
	(2,2)
	(4,4), (8,8)

	12
	(2,3)
	(8,4), (8,8) 

	
	(3,2)
	(8,4), (4,4) 

	16
	(2,4)
	(8,4), (8,8) 

	
	(4,2)
	(8,4), (4,4) 

	
	(8,1)
	(4,-), (8,-)


For Rel.14 non-precoded CSI-RS, all possible 1D and 2D port layouts for {20, 24, 28, 32} ports are listed in Table 2. There are total 19 antenna port layouts, including 11 2D layouts and 8 1D layouts. This is rather large set of antenna port layouts to complete in four remaining RAN1 meetings. In addition, antenna port layouts are tightly coupled with the codebook design. To make the codebook design effort acceptable, a subset of 
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 values has to be selected and the selection should take into account the potential codebook scheme. In [3], extension of Rel-13 class A codebook is proposed as a candidate to support the newly introduced antenna port number. If this scheme is adopted, the codebook Tables 7.2.4.10-7.2.4.17 in [4] could be directly reused except for the four 
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 1D layouts. Then additional design effort has to be spent on these layouts. To minimize the spec change, we prefer to preclude the four 
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 cases. 
Further, according to the antenna model parameters (given in Table 7.1-1) of the 3D channel model [5], the maximum supported antenna elements number per polarization is 8. In this way, the 1D antenna port layouts with 20 ports and above (no less than 10 antenna elements per polarization) have not been calibrated in Rel-12 channel model study. Whether 1D channel model needs to be calibrated should be discussed before proceeding to the 1D codebook design.  
Table 2: All possible layouts for {20, 24, 28, 32} ports
	Number of 
CSI-RS antenna ports, P
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	20
	(2,5)

	
	(5,2)

	
	(1,10)

	
	(10,1)

	24
	(2,6)

	
	(6,2)

	
	(3,4)

	
	(4,3)

	
	(1,12)

	
	(12,1)

	28
	(2,7)

	
	(7,2)

	
	(1,14)

	
	(14,1)

	32
	(2,8)

	
	(8,2)

	
	(4,4)

	
	(1,16)

	
	(16,1)


Proposals:

· To support {20, 24, 28, 32} ports, the four N1=1 1D antenna port layouts should be precluded, considering the codebook design efforts and spec impact. 
· Whether channel model for N2=1 1D antenna port layouts needs calibration should be discussed. 

3. Conclusions

In this contribution, we presented our initial views on the selection of possible antenna port layouts for Rel-14 FD-MIMO. Considering the spec impact and the Rel-12 3D channel model study, we have the following proposals: 
Proposal:

· To support {20, 24, 28, 32} ports, the four N1=1 1D antenna port layouts should be precluded, considering the codebook design efforts and spec impact. 
· Whether channel model for N2=1 1D antenna port layouts needs calibration should be discussed. 
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