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1.  Introduction

The last AH01 meeting agreed detailed simulation assumptions such as the number of diversity branch and values for DPCCH/DPDCH [1].  This contribution shows uplink simulation results in FDD mode based on the assumptions that have been agreed in AH01.
2.  Simulation Assumptions and Parameters
Table 1 shows assumptions and parameters used in simulation.

Table 1.  Simulation assumptions and parameters

Chip Rate
3.840 Mcps

Carrier Frequency (GHz)
2

Information bit rate (kbps)
12.2 as specified in Annex A of TS25.104 v2.3.0

DPCCH/DPDCH power ratio (dB)
-2.69

Channel Estimation (CE)
Ideal CE & linear interpolation CE

Inner-loop transmit power control (TPC)
On & Off

Outer-loop power control
Off

SIR estimation method
SMV type

TPC step size
1dB

Time delay of TPC
1 slot

TPC command error rate
No error

Limit on transmit power
No limit

Cell configuration
Single omni-cell and single user

Propagation Channel
AWGN

CASE 1 (2 tap, 3kmph)

CASE 2 (3 tap, 3kmph)

CASE 3 (4 tap, 120kmph)

As specified in TS 25.104 v2.3.0 with tap delays modified to be integer number of chips.

Receiver
RAKE – number of fingers/antenna = number of taps in propagation model.
A-priori knowledge of channel tap placement (delay)

Antenna configuration
2 antenna space diversity (no correlation)

Channel Oversampling
2 sample/chip

Viterbi decoder
Floating point metric & trace back at the end of decoding.

BLER
Measured by CRC

AGC
Off

ADC
Floating point

3.  Simulation results

Results are given for DPDCH bit error rate (BER) and block error rate (BLER), i.e., service frame (20ms for 12.2 kbps service) error rate.  The reported received Eb/No per antenna excludes DPCCH overhead as agreed in AH01 [1].  More specifically,  
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where
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E

is received total chip energy of DPDCH channel from all paths per antenna, 
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N

is the one-sided noise power spectral density, 
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L

is number of chips per frame, and 
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 is number of information bits in DTCH excluding CRC bits per frame.

   Static propagation condition (AWGN)

[image: image1.wmf]),

/

(

)

/

(

/

inf

L

L

N

E

N

E

chip

o

c

o

b

*

=


Figure 1. 12.2kbps without TPC and with Ideal CE (AWGN)
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Figure 2. 12.2kbps without TPC and with Linear Interpolation CE (AWGN)
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Figure 3. 12.2kbps with TPC and with Ideal CE (AWGN)
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Figure 4. 12.2kbps with TPC and with Linear Interpolation CE (AWGN)

3.1.    Multi-path fading propagation contion, CASE 1
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Figure 5. 12.2kbps without TPC and with Ideal CE (CASE 1)
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Figure 6. 12.2kbps without TPC and with Linear Interpolation CE (CASE 1)
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Figure 7. 12.2kbps with TPC and with Ideal CE (CASE 1)
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Figure 8. 12.2kbps with TPC and with Linear Interpolation CE (CASE 1)
   Multi-path fading propagation contion,CASE 2
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Figure 9. 12.2kbps without TPC and with Ideal CE (CASE 2)
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Figure 10. 12.2kbps with TPC and with Linear Interpolation CE (CASE 2)
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Figure 11. 12.2kbps with TPC and with Ideal CE (CASE 2)
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Figure 12. 12.2kbps with TPC and with Linear Interpolation CE (CASE 2)
   Multi-path fading propagation contion, CASE 3
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Figure 13. 12.2kbps without TPC and with Ideal CE (CASE 3)
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Figure 14. 12.2kbps without TPC and with Linear Interpolation CE (CASE 3)
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Figure 15. 12.2kbps with TPC and with Ideal CE (CASE 3)
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Figure 16. 12.2kbps with TPC and with Linear Interpolation CE (CASE 3)

 Conclusions

Table 2 shows for ideal CE the required RX Eb/No per antenna for 12.2kbps service at BER=10-3, BLER= 10-1 and 10-2.

Table 2. Required RX Eb/N0 per antenna for 12.2kbps @ BER=10-3, BLER=10-1 and 10-2 with Ideal CE

AWGN
CASE 1
CASE 2
CASE 3


BER 10-3
BLER 10-1
BLER 10-2
BER 10-3
BLER 10-1
BLER 10-2
BER 10-3
BLER 10-1
BLER 10-2
BER 10-3
BLER 10-1
BLER 10-2

TPC off
1.0
0.6
1.5
8.5
4.3
8.0
5.1
2.5
5.0
2.2
1.4
2.6

TPC on
1.6
1.0
2.0
1.8
1.0
2.2
1.7
1.2
2.1
2.5
1.8
2.9

Note that 1.1dB should be add to the results if Eb/No definition including DPCCH power as part of Ec and information bits including DCCH layer two bits.

Based on our simulation results, table 3 shows the loss due to the imperfect channel estimation algorithm for 12.2kbps service at BER=10-3.

Table 3.  Channel Estimation Loss for UL 12.2kbps service at BER=10-3

AWGN
CASE 1
CASE 2
CASE 3

TPC off
0.7 dB
1.5 dB
1.9 dB
1.7 dB

TPC on
0.7 dB
1.0 dB
1.5 dB
1.6 dB

These simulation results show that sufficient margins for implementation should be added into idealized computer simulation results in specifying FDD basestation receiver performance within TS 25.104.
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