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1. Introduction

This document includes system level simulation results for codebook size of 2, 4, 8 and 16 entries.

We observe significant system gains with the 2-entry codebook. Gains increase with increasing codebook size, however, a saturation point is observed already when a 4-entry codebook is employed.

As the way forward, we recommend adopting one of the following aproaches:

· A 4-entry codebook with TTI-wise signalling for both CL TD and MIMO, OR

· A 4-entry codebook with TTI-wise signalling for both CL TD and MIMO, as well as a 2-entry codebook with slot-wise signalling for CL TD only.

With regard to the amplitude component, given the relatively low gains reported in [1][2] from using the amplitude component or the SVD bound, we recommend no amplitude component in the codebook.

2. Simulation Results

Simulation results are presented in this section.
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Annex
Simulation Assumptions

The simulation assumptions are shown in the following table.

Table 1 Simulation assumptions

	
Parameters

	Values and comments

	Simulation Time
	10s

	Number of UEs vs. drops            [UEs/cell, drops]
	[0.25, 128; 

1.00,   32;

 2.00,   16; 

 4.00,     8; 

10.00,    4]

	Cell Layout
	Hexagonal grid, 19 NodeBs, 3 sectors per Node B with wrap-around

	Inter-site distance [m] and penetration loss [ISD, PL]
	1000 m, 10 dB;

 

	TX diversity UE penetration
	100%

	Carrier Frequency
	2000 MHz

	Path Loss
	L=128.1 + 37.6log10(R), R in kilometers

	Log Normal Fading 
	Standard Deviation : 8dB

Inter-Node B Correlation: 0.5

Intra-Node B Correlation :1.0
Correlation Distance: 50m 

	Antenna pattern
	Case 1 (3GPP ant): 
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	Channel Model
	PA3, VA30

	Maximum UE EIRP
	23 dBm

	Uplink system noise
	-103.16 dBm

	HS-DPCCH
	CQI Feedback Cycle
	1 TTI

	
	ACK [dB]
	0

	
	NACK [dB]
	0

	
	CQI [dB]
	0

	βec/ βc 
	15/15

	E-DPCCH Decoding
	Ideal

	Soft Handover Parameters
	R1a (reporting range constant) = 4 dB,

R1b (reporting range constant) = 6 dB

	Thermal noise density
	-174 dBm/Hz

	Traffic model
	Full buffer

	UE distribution 
	Uniform over the area

	NodeB Receiver
	LMMSE (2 antennas per cell)

	Channel Estimation
	Realistic - 3 slot filtering, knowledge of phase adjustments

	Additional Demodulation Loss caused by ULTD algorithms
	None

	UL TPC Generation
	Based on 1 slot received signal energy of the intended UE.

	Uplink HARQ
	2 ms TTI, Max # of transmission =4, Target BLER = 1 %

	Inner Loop Power Control Delay [slots]
	2

	Outer Loop Power Control Delay [subframes]
	4, i.e., 8 ms

	UL TPC Error Rate [%] 
	4

	UL TX weight delay
	2 slots

	UL TX weight error rate [%]
	0

	Long term antenna imbalance [dB] (see note 1)
	0

	Short-term antenna imbalance [dB] (see note 2)
	0

	UE Tx Antenna Correlation
	0

	UE Rx Antenna Correlation
	0

	E-DCH Scheduling Delays
	Period
	2ms

	
	Uplink SI delay
	6 slots

	
	DL Grant delay
	As per 25.321

	Scheduling Type
	Proportional Fair

	NOTE 1:
The long term antenna imbalance is fixed for all the UE's in a particular simulation.

NOTE 2:
The short term antenna imbalance value is independently generated from the distribution on a per UE per link basis. Once generated, the short term imbalance does not change for the duration of the simulation.

NOTE 3:    Baseline – 1x2 antenna scheme, no beamforming.
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