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Simulation Results

Refined Tx AA Mode vs. Current Tx AA Modes

1 Introduction

2 Characteristics of Proposed Refined Modes 

2.1 1 bit feedback with verification  (R-1)

The single bit phase mode with verification is defined as follows. Let NW be the number of bits per feedback signalling word on the uplink, giving a feedback update rate of once per NW/NFB (=N_Slot) slots. 

FB Modes
NFB
NW
Update rate
Feedback Bit Rate
Nampl_bmiits
Nphase_bits

1 and 2
1
1
1600:s
1600 bps
0
1 (Tables 2 and 3)

Table 1

Value
Phase-diff

0
0

1
-180

Table 2: Even slots

Value
Phase-diff

0
90

1
-90

Table 3: Odd slots

The phase_diff is the phase difference (in degrees) between antenna 1 and antenna 2. Hence, a different rotated constellation is used in successive slots.  Phase verification is done for both slots, and the BS uses one of the two weights without filtering. Dedicated pilots are different for the alternative weights/beams to enable weight verification and channel estimation from common channels is required. Only one of the constellations defined in Tables 2 and 3  is sufficient for the verification mode but since the following Mode 2 uses the two constellations advantageously it is proposed that to keep terminal measurements and signalling  intact we adopt the same constellation here.

2.2 1 bit feedback without verification  (R-2)

Here the same quantization constellations are used as in 2.1, but no antenna verification is applied and hence the dedicated pilot is the same for all weights. However, the BS is allowed to filter the feedback commands and/or the corresponding transmit weights to improve the performance. Channel estimation is done from the dedicated channel only. 

Note that if the average of two successive phases is used as a transmit weight we have effectively a four phase transmit constellation similar to current TX-AA Mode 2. However, in the proposed mode the BS modifies the transmit weight after each slot as opposed to after 2 slots as in TX-AA mode 2. 

2.3 1 bit feedback without verification and averaging over 4 slots (R-4)

For the four-slot averaging (R-3) at the Base Station  the way how constellation is rotated might give different performance due to the time-varying channel. The constellation rotates in time {0,180}, {45, -135}, {90,-90}, {135,-45}, {0,180}, …

2.4 2 bit feedback without verification (R-3)

Two feedback bits per slot enable more accurate and robust weight selection. As in 2.2 no verification is used, but the BS is allowed to filter the weights in order to  improve the resolution of the transmit weight/beam.  

Value
phase_diff

0 0
180

0 1
-90

1 1
0

1 0
90

Table 4: Even slots

Value
Phase_diff

0 0
135

0 1
-45



1 1
45

1 0
135

Table 5: Odd slots 

FB Mode
NFB
NW
Update rate
Feedback Bit Rate
Nampl_bmiits
Nphase_bits

3
2
2
1600:s
3200 bps
0
1 (Tables 4 and 5)

Table 6

3 Current Tx AA Modes 

Tx AA Mode
1
2
3
4
5
6

Phase bits
0
2
3
1
2
3

Gain bits
1
0
1
0
0
1

Feedback delay (slots) 
1
2
4
1
1
2

Table 7 Feedback Parameters

4 Simulation Parameters and Results

The simulations are for the 8 kbps speech service for the downlink WCDMA UMTS.  The link level simulations parameters are given in the following table :

Chip Rate 
4.096 Mcps

Data Rate 
8 kbps Speech Service

Modulation
QPSK

Physical Channel Rate 
32 ksps

Interleaving
10 ms

Convolutional Coding Rate
1/3

Pilot/TPC/TFI
8/2/0

Ior/Ioc  
6 dB

PCCPCH Power
10% of Ior (Total BS Power)

PC/STD/Tx AA feedback rate
1.6 kb/s

PC/STD/Tx AA feedback errors
4%

PC/STD delay
1 slot (0.625 ms)

Tx AA delay
1,2 or 4 slots (depending on mode & no. of FBI bits)

PC Step
1 dB

Table 1 : Simulation Parameters

The number of slots (averaging) used for the channel estimation on the pilots from the PCCPCH (for the weight calculation) and from the DPCCH (for RAKE receiver) are indicated at the top of the graphs. Three-slot-zero-phase weighted average on DPCCH utilises filter coefficients  [0.4 1 0.4]/1.8. 

BER
Bit Error Rate

PCCPCH 
Common Control Physical Channel

DPCCH
Dedicated Physical Control Channel

FRAY
Flat Rayleigh Channel

ETRP
ITU Pedestrian A Channel

ETRV
ITU Vehicular A Channel




Table 2 : List of Abbreviations
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4.2 FRAY 10 km/h
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4.3 FRAY 40 km/h
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4.4 ETRV 10km/h
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4.5 ETRV 40 km/h
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