
3GPP TSG RAN WG1 Meeting #73
R1-132836
Fukuoka, Japan, 20th May – 24th May 2013
Agenda Item:


6.2.2.1.1
Souce:





   Samsung
Title:                       Further evaluation results for 4Tx codebook enhancement: rank 1-2  
Document for:

   Discussion and decision  
1 Introduction
In the RAN1#73 meeting, it is agreed that one of the following codebooks, Solutions 2a and 2b presented in [1], will be used for the enhanced 4Tx codebook for rank 1-2 in Release 12.   
Solution 2a:
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Solution 2b: 
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2 Evaluation results 
In this section, we present system level evaluation results for Solution 2a and Solution 2b codebooks. Table 1 and Table 2 summarize system level evaluation results in the full-buffer case for the closely- and widely-space cross-polarized antenna configurations.  The baseline of the system level evaluation is Release 10 4Tx codebook with PUSCH mode 3-2. The system level evaluation results are obtained for SU-MIMO mode only. The detailed system evaluation assumptions are listed in Table 3 in Appendix.  
As shown in Table 1 and Table 2, enhanced 4Tx codebooks, Solution 2a and Solution 2b, both offer additional gains over the legacy Release 10 4Tx codebook with PUSCH mode 3-2 in terms of both cell average and cell edge throughputs in both the closely- and widely-space cross-polarized antenna configurations. Moreover, Solution 2a and Solution 2b codebooks have very similar performance.   
Table 1 System Level Simulation Results for 100% Outdoor UEs with 
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Antenna Spacing
	
	Average Cell

Throughput
	Gain
	Cell-edge User

Throughput
	Gain

	Rel10 CB
	2.2273
	0.0%
	0.0590
	0.0%

	Solution 2a
	2.2588
	1.4%
	0.0602
	2.0%

	Solution 2b
	2.2493
	1.0%
	0.0603
	2.2%


Table 2 System Level Simulation Results for 100% Outdoor UE with 
[image: image5.wmf]l

4

Antenna Spacing 
	
	Average Cell

Throughput
	Gain
	Cell-edge User

Throughput
	Gain

	Rel10 CB
	2.2062
	0.0%
	0.0567
	0.0%

	Solution 2a
	2.2336
	1.2%
	0.0573
	1.1%

	Solution 2b
	2.2357
	1.3%
	0.0585
	3.2%


Observation:  Solution 2a and Solution 2b codebooks have very similar performance in both closely-spaced and widely-space cross-polarized antenna configurations.  
For rank 2, precoding matrices 
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used in Solution 2b has three different codebook structures while precoding matrices 
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used in Solution 2a has a unified codebook structure. Since the performance difference between Solution 2a and Solution 2b is negligible and Solution 2a has a simpler codebook structure, Solution 2a is preferred to Solution 2b.    
Proposal: Adopt Solution 2a for the enhanced 4Tx codebook in Release 12.
3 Conclusion
In this contribution, we present system level evaluation results for Solution 2a and Solution 2b codebooks.  Based on our evaluation, we make the following proposal for considerations:

Proposal:    Adopt Solution 2a for the enhanced 4Tx codebook in Release 12.  
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Appendix: 
Table 3 Simulation Evaluation Assumptions

	Scenarios and Parameters
	Assumptions 

	Channel model/Deployment scenarios
	ITU Uma, Scenario A

	Indoor/Outdoor UE Distribution
	100% outdoor   

	eNB antenna configuration
	4 Tx with 0.5 λ spacing; X-Pol: ± 45 degrees

4 Tx with 4 λ spacing; X-Pol: ± 45 degrees

	Tx Power at eNB
	46 dBm 

	UE antenna configuration 
	2 Rx with 0.5 λ spacing; X-Pol: ± 45 degrees

	UE Density
	10 UE per Macro cell with uniform distribution

	UE Speed
	3 km/h

	Bandwidth
	10 MHz

	Carrier Frequency
	2 GHz

	Downlink transmission scheme
	SU-MIMO Only 

	Feedback periodicity 
	5 ms

	Feedback delay
	5 ms

	Feedback Mode
	PUSCH Mode 3-2

	Sub-band granularity
	6 RBs

	Traffic model
	Full-buffer 

	Scheduler 
	PF in time and frequency 

	HARQ limits
	4 

	Rank adaptation
	Rank 1/2 transmission for SU-MIMO 

	Time misalignment error (TAE)
	None 
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