Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG1 #73
R1-132826
Fukoka, Japan, May 20 – 24, 2013

Source: 
AT&T
Title:
Performance of Proposed Rank 1 and Rank 2 Codebook Design for 4Tx
Agenda Item:
6.2.2.1.1
Document for:
Discussion/Decision
1 Overview

In RAN WG1 meeting #73 the following structure of the Rel-12 4Tx codebook for Rank 1 and Rank 2 was agreed upon:
-
W1 with wide-spaced beams (2a or 2b) for the sake of robustness of the gains
The W1 structure for rank 1 and rank 2 precoders based on this agreement is:
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For the W2 rank 1 and rank 2 precoders, two solutions (2a and 2b) were agreed upon as follows:

1.1 Solution 2a:
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1.2 Solution 2b
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2 Performance Evaluation
The two solutions 2a and 2b are identical for rank 1. In the case of rank 2 the main difference is that for  the case of solution 2b the two polarizations are allowed to select different beams. Also the solution 2b appears to be based on an amalgamation of several different proposals. The performance of the agreed solution 2a and solution 2b are shown in Table 1 for the closely spaced cross pol antenna configuration:
	 
	 
	Sector Throughput
	Gain
	Cell Edge Throughput
	Gain

	PUSCH 3.1
	Rel 8
	25.744
	 
	0.995
	 

	
	Solution 2a
	27.763
	7.84%
	1.087
	9.25%

	
	Solution 2b
	27.784
	7.92%
	1.089
	9.45%

	PUSCH 3.2
	Rel 8
	27.402
	 
	1.061
	 

	
	Solution 2a
	29.237
	6.70%
	1.148
	8.20%

	
	Solution 2b
	29.251
	6.75%
	1.151
	8.48%


 Table 1: Performance Comparison in Closely Spaced Antenna Configuration

As can be seen from the results presented here, there seems to be very little difference in the overall performance of the two proposed solution. Solution 2b doesn’t seem to provide the expected gain due to the nature of its construction and it is not optimized for the closely spaces antennas (cross and co polarized)
3 Summary

System level performance shows very little difference between the two agreed solutions 2a and 2b. The only difference between the two proposed solutions is in the W2 precoders. The W2 precoders of solution 2a are derived from the Rel-10 8Tx precoders. On the other hand the W2 precoders for the more complex solution 2b appear to be an amalgamation of several different proposals. It has been shown in prior contributions [1] that it is possible to design a set of W2 precoders that can provide a significantly better overall performance. 
Based on these observations that there is negligible performance difference between these two solutions, we propose the following alternatives:

· Develop an alternative to solution 2b that achieves considerable performance gain over the simpler solution 2a
             OR

· Adopt solution 2a for Rel-12 4Tx codebook
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