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1 Introduction
In the LS from RAN 4 [1], an observation/comment was made regarding the lack of performance benefits in using antenna selection (AS). The simulation result reviewed by RAN4, as reported in [2], was based on the link level simulation for the case of 64-QAM, R-3/4 MCS class only. In our previous contributions [3], [4], more extensive link level results were presented related to performance evaluation for antenna selection. Some analysis and discussions are also included in [4] to address different issues related to antenna selection. 
In this contribution, we further present some system level simulation results on the effect of shortening the 2-tx codebook size. Similar observations were made on benefits of different codewords in different scenarios when this 2-tx codebook was originally proposed in [5]. 

2 System Performance Evaluations
In our system level simulation we compare the following codebooks
· 9-entry codebook as specified in Table 1.

· 6-entry codebook as specified in Table 2.
Table 1: 2-Tx 9-entry codebook

	Codebook index
	Number of layers 
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Table 2: 2-Tx 6-entry codebook

	Codebook index
	Number of layers 
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The simulation assumptions are described in the Appendix.
Performance comparison:

 REF _Ref177183058 \h 
 Table 1 lists the sector throughput and user coverage for cases 1 and 3 for 3 km/h UE speed and 5 and 10 UEs per sector.
Table 3: Simulation results in terms of sector aggregated throughput and cell coverage.

	Simulation Scenario
	Sector Throughput (Mbps)
	User Coverage (kbps)

	
	9-entry codebook
	6-entry codebook
	Loss
	9-entry codebook
	6-entry codebook
	Loss

	Case 1, 10 UEs per sector
	18.23
	17.837
	2.2%
	652
	632
	3.1%

	Case 1, 5 UEs per sector
	18.156
	17.749
	2.3%
	1424
	1394
	2.2%

	Case 3, 10 UEs per sector
	16.602
	16.223
	2.3%
	620
	613
	1.1%

	Case 3, 5 UEs per sector
	16.447
	16.102
	2.1%
	964
	916
	5.2%


3 Conclusions

From the system level simulation presented in this contribution, we can notice that reducing 2-tx codebook size from 9 to 6 could introduce some performance losses. Performance loss in sector throughput is about 2.3%. For user coverage, the performance loss varies between 1% to 5.2%, depending on the cell size and the number of UE per sector. As the user coverage, i.e., cell edge performance, is one of the areas that require improvement, a 5.2% performance loss is a significant degradation on the cell edge performance. 

Therefore, we recommend that maintaining 9 codewords in the current codebook for 2-tx would be beneficial for the performance. 
4 Appendix
The system level simulation assumptions listed in Table 3 include the carrier frequency (CF), Inter-site distance (ISD), operating bandwidth (BW), penetration loss (PLoss) and UE speed are specified. 

Table 3: UTRA and EUTRA simulation case minimum set.

	
	CF
	ISD
	BW
	PLoss
	Speed
	Channel

	
	(GHz)
	(meters)
	(MHz)
	(dB)
	(km/h)
	Model

	Case 1
	2.0
	500
	10
	20
	3
	SCM

	Case 3
	2.0
	1732
	10
	20
	3
	SCM


The system level simulation focuses on the down-link with the assumptions listed in Table 4.

Table 4: System Level Simulation Assumptions.

	Number of Cells
	19

	Number of Sectors per Cell
	3

	Number of UEs per sector
	10 and 5

	Antenna Structure
	2x2

	Channel Model
	SCM

	Node-B antenna spacing
	10λ

	UE antenna spacing
	0.5λ

	Maximum Retransmission Number
	7

	Centre Frequency
	2 GHz

	Transmit Bandwidth
	10 MHz

	Transmission Power
	40 Watts (46 dBm)

	Lognormal Shadowing
	8dB

	Noise Figure
	9 dB

	Transmit Antenna Gain
	0 dBi

	Receive Antenna Gain
	14 dBi

	Maximum CIR
	30 dB

	Path-Loss
	128.1+37.6log10(R), R in km

	Scheduler
	Proportional Fair

	Channel Estimation
	Real

	Traffic Model
	Full Buffer

	CIR Feedback Delay
	6 sub-frames

	Number of RBs for User Scheduling
	5 (for 10 users), 10 (for 5 users)

	UE Receiver
	LMMSE

	HARQ
	Chase combining

	MCS Set
	QPSK (1/3, 1/2, 2/3, 3/4, 4/5), 16QAM (1/2, 3/5, 2/3, 3/4, 4/5), 64QAM (3/5, 2/3, 3/4, 4/5)
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