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1. Introduction

This document shows simulations results for UE performance tests specified in Section 8 of TS 24.102.
2. Simulation Assumptions

The simulation assumptions for TDD-mode were presented in Tdoc r4-99594. Aiming for similar test cases for FDD and TDD, these assumptions were basically the same as for FDD. However, this approach does not lead to useful results, because in TDD-mode the UE and BS is only transmitting in 1 time slot per frame. To obtain the same information rate, the spreading gain has to be significantly lower.

For this reason, results about 12 dB below the one for FDD-mode are expected in TDD-mode. If FDD reaches the BLER target for a value of DPCH_Ec/Ior below about 12 dB, the target could not be reached in TDD-mode. Therefore a different approach is taken. A fixed value for DPCH_Ec/Ior is used and the ratio of Îor/Ioc is varied until the BLER target is reached. This approach is useful for the TDD-mode, because of DCA and time clustering the intercell interference can be significantly lower as in FDD-mode. The assumptions used in the simulations are listed in Annex A. 

A Rake receiver was used in the simulations. 

3. Simulation Results

Simulations were performed for the 12.2 kbps measurement channel. Propagation conditions were AWGN, Case 1, Case 2 and Case 3. The results are summarised in the following table.

12.2 kbps


Static
Case 1
Case 2
Case 3

BLER
10E-1
10E-2
10E-1
10E-2
10E-1
10E-2
10E-1
10E-2
10E-3

Îor/Ioc / dB
-2.9
-1.9
5.2
11
-1.5
3.0
-1.5
1.7
3.7

Margin / dB
[+2]
[+2]
[+3]
[+3]
[+3]
[+3]
[+3.5]
[+3.5]
[+3.5]
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3.2 Case 1

3.3 Case 2
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3.4 Case 3
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4. Benchmarking
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Because no TDD simulation results from other companies exists, the results are compared to the results of FDD for benchmarking. 

Under static conditions the orthogonal noise contribution OCNS does not influence the carrier to noise ratio C/N. In this case, the TDD results can be compared to the FDD results. The C/N ratio can be calculate in both cases from
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For FDD this leads to a value of C/N=-19.5 dB-1dB=-20.5 dB for the 12.2 kbps reference measurement channel without implementation margin for a BLER of 10E-1. For the TDD-case, the value of C/N is –8.9 dB. This is 11.6 dB lower than the value for FDD. If the lower gain due to a lower spreading factor and slightly different rate matching is encountered, a value 11.5 dB below the results for FDD is expected. (Total code rate in TDD is 0.32 and in FDD 0.36. Spreading factor for TDD is 8 and 128 for FDD). That means the result fits very well to the FDD results.

For a BLER of 10E-2 for both FDD and TDD the C/N is 1 dB be higher than for a BLER of 10E-1. In this case, the results fit as well.

In the other cases, the results can not be directly compared because it is not possible to calculate the effect of OCNS straight away. However, if the results between static and case 1 are compared for FDD and TDD a similar performance can be observed. In FDD-mode the ratio Îor/Ioc is raised by 10 dB and the value of DPCH_Ec/Ior goes down by 2 dB for a BLER of 10E-1. For TDD the ratio of DPCH_Ec/Ior is not changed and the ratio of Îor/Ioc goes up by about 8 dB. This indicates a similar performance for FDD and TDD.

A Simulation Assumptions

General

Parameter
Explanation/Assumption

Chip Rate
3.84 Mcps

Duration of TDMA frame
10 ms

Number of time slots per frame
15

Closed loop power control
OFF

AGC
OFF

Number of samples per chip
1 sample per chip

Propagation Conditions
As specified in Annex B of TS 25.102 v2.0.0. Hint: The delay taps has to be adopted to the nearest value in the chip raster for the simulations.

Numerical precision
Floating point simulations

BLER target
10E-1; 10E-2; 10E-3

BLER calculation
BLER will be calculated by comparing with transmitted and received bits.

DCCH model
Random symbols transmitted, not evaluated in the receiver

TFCI model
Random symbols, not evaluated in the receiver but it is assumed that receiver gets error free reception of TFCI information

Turbo decoding
Max Log Map with 4 iterations

Measurement Channels
As specified in Annex A of TS 25.102 and TS(25.105

(Refer to Tdoc TSGR4#7(99)554 as well)

Other L1 parameters
As Specified in latest L1 specifications

Additional downlink parameters

Channel Estimation
Ideal on midamble

Îor/Ioc
Ratio to meet the required BLER target

(DPCH_Ec/Ior [dB]
Bit rate
Static
Case 1
Case 2
Case 3


12.2 kbps
-6
-6
-3
-3


64 kbps
-3
-3
0
0


144 kbps
0
0
0
0


384 kbps
0
0
0
0

Number of timeslots per frame per user
12.2 kbps: TS=1

64 kbps: TS=1

144 kbps: TS=1

384 kbps: TS=3

Transmit diversity, “TxAA”, “TSTD”
OFF

Receiver antenna diversity
OFF

Receiver
Architecture open to simulation, but should be stated together with simulation results.

Parameters for RAKE receiver:


Number of fingers
Equal to number of taps
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