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1. Introduction

This contribution shows simulations results for uplink using cell parameter cycling and a JD receiver.

2. Simulation Configuration

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 and TS(25.105 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

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

Cell parameter
0,1 (this determines the scrambling and basic midamble code)

The cell parameter is cycled with a period of 2 frames

Additional uplink parameters (TS(25.105 v3.5.0)
Îor/Ioc
Ratio to meet the required BLER target


Bit rate
Static
Case 1
Case 2
Case 3

12.2 kbps
Number of DPCHo
6
6
2
2


DPCHo_Ec/Ior [dB]
-9
-9
-6
-6

64 kbps
Number of DPCHo
4
4
0
0


DPCHo_Ec/Ior [dB]
-9.5
-9.5
0
0

144 kbps
Number of DPCHo
0
0
0
0


DPCHo_Ec/Ior [dB]
0
0
0
0

384 kbps
Number of DPCHo
0
0
0
0


DPCHo_Ec/Ior [dB]
0
0
0
0

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

144 kbps: TS = 1

64 kbps: TS=1

384 kbps: TS = 3, (slots 0,1,2)

Transmit diversity, “TxAA”, “TSTD”
OFF

Receiver antenna diversity
ON

Midamble
UE specific (See TS25.221v3.1.0 chapter 5.5.1.1.2)

Midamble shift (chips)
12.2 kbps: own UE
(8-1) * 57 = 399 chips


12.2 kbps: interf
(8-k) * 57, 2(k(7 for AWGN and Case1

(8-k) * 57, 2(k(3 for Case2 and Case3


144 kbps: own UE
(3-1) * 64 = 128 chips


144 kbps: interf
Off


64 kbps: own UE
(8-1) * 57 = 399 chips


64 kbps: interf
(8-k) * 57, 2(k(5 for AWGN and Case1

Off for Case2 and Case3


384 kbps: own UE
(3-1) * 64 = 128 chips


384 kbps: interf
Off

Channelisation codes C(k; Q)

(see TS25.223v3.1.0 chapter 6.2)
64 kbps: DPCHi
C(k=5, SF=16) and C(k=1, SF=4)


64 kbps: OCNS
C(k; Q=16), 6(k(9 for AWGN and Case1

Off for Case2 and Case3


384 kbps: DPCHi
C(k=1, SF=2)


384 kbps: OCNS
off


12.2 kbps: DPCHi
C(k=1; Q=8)


12.2 kbps: OCNS
C(k; Q=16), 3(k(8 for AWGN and Case1

C(k; Q=16), 3(k(4 for Case2 and Case3


144 kbps: DPCHi
C(k=9, SF=16) and C(k=1, SF=2)


144 kbps: OCNS
off

Parameters for Joint-Detector receiver:


Joint-Detector
ZF-BLE

Channel Estimation
Joint channel estimator according to article from Steiner and Baier in Freq., vol. 47, 1993, pp.292-298, based on correlation.

Use realistic channel post-processing

3. Simulation Results

3.1 Performance Summary

Uplink Îor/Ioc values in dB:

Service
Environment
BLER
Îor/Ioc (dB)

12.2 kbps
AWGN
10E-2
-4.5


Case 1
10E-2
3.6


Case 2
10E-2
-3.5


Case 3
10E-2
-3.5






64 kbps
AWGN
10E-1
-2.9



10E-2
-2.6


Case 1
10E-1
2



10E-2
6.5


Case 2
10E-1
-3



10E-2
-0.8


Case 3
10E-1
-2.7



10E-2
-0.8



10E-3
0.7






144 kbps
AWGN
10E-1
-2.9



10E-2
-2.5


Case 1
10E-1
2.2



10E-2
6.7


Case 2
10E-1
0.5



10E-2
2.7


Case 3
10E-1
0.9



10E-2
2.8



10E-3
4.5






384 kbps
AWGN
10E-1
-3.4



10E-2
-3.2


Case 1
10E-1
1.5



10E-2
6


Case 2
10E-1
-0.3



10E-2
1.8


Case 3
10E-1
0.2



10E-2
1.7



10E-3
3.2

3.2 UL 12.2 kbps JD Results

The Block Error Rate (BLER) of the ZF-BLE using realistic channel post-processing, for the UL 12.2 kbps using cell parameter cycling is shown in Figure 1 to Figure 4.
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Figure 1 UL 12.2 kbps BLER for AWGN using JD (ZF-BLE) with cell parameter cycling
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Figure 2 UL 12.2 kbps BLER for Case1 using JD (ZF-BLE) with cell parameter cycling
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Figure 3 UL 12.2 kbps BLER for Case2 using JD (ZF-BLE) with cell parameter cycling
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Figure 4 UL 12.2 kbps BLER for Case3 using JD (ZF-BLE) with cell parameter cycling

3.3 UL 64 kbps JD Results

The Block Error Rate (BLER) of the ZF-BLE using realistic channel post-processing, for the UL 64 kbps using cell parameter cycling is shown in Figure 5 to Figure 8.
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Figure 5 UL 64 kbps BLER for AWGN using JD (ZF-BLE) with cell parameter cycling
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Figure 6 UL 64 kbps BLER for Case1 using JD (ZF-BLE) with cell parameter cycling
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Figure 7 UL 64 kbps BLER for Case2 using JD (ZF-BLE) with cell parameter cycling
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Figure 8 UL 64 kbps BLER for Case3 using JD (ZF-BLE) with cell parameter cycling

3.4 UL 144 kbps JD Results

The Block Error Rate (BLER) of the ZF-BLE using realistic channel post-processing, for the UL 144 kbps using cell parameter cycling is plotted in Figure 9 to Figure 12.
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Figure 9 UL 144 kbps BLER for AWGN using JD (ZF-BLE) with cell parameter cycling
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Figure 10 UL 144 kbps BLER for Case1 using JD (ZF-BLE) with cell parameter cycling
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Figure 11 UL 144 kbps BLER for Case2 using JD (ZF-BLE) with cell parameter cycling
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Figure 12 UL 144 kbps BLER for Case3 using JD (ZF-BLE) with cell parameter cycling

3.5 UL 384 kbps JD Results

The Block Error Rate (BLER) of the ZF-BLE using realistic channel post-processing, for the UL 384 kbps using cell parameter cycling is shown in Figure 13 to Figure 16.
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Figure 13 UL 384 kbps BLER for AWGN using JD (ZF-BLE) with cell parameter cycling
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Figure 14 UL 384 kbps BLER for Case1 using JD (ZF-BLE) with cell parameter cycling
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Figure 15 UL 384 kbps BLER for Case2 using JD (ZF-BLE) with cell parameter cycling
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Figure 16 UL 384 kbps BLER for Case3 using JD (ZF-BLE) with cell parameter cycling

A. Appendix

The Block Error Rate (BLER) of the ZF-BLE using realistic channel post-processing, for the UL 12.2 kbps using cell parameter cycling are presented in tabular form in Table 1 to Table 4.
Table 1 UL12.2k Cell Param Cycling, ZF-BLE, AWGN

DPCHo_Ec/Ior =  -9.00 (dB),  nDPCHo =  6

Scrambling Code = {0,1}

Basic Midamble Code = {0,1}

IorHat/Ioc(dB)
ZF_BLER

 -7.15
  0.9259

 -6.15
  0.4310

 -5.15
  0.0715

 -4.15
  0.0030

Table 2 UL12.2k Cell Param Cycling, ZF-BLE, Case1

DPCHo_Ec/Ior =  -9.00 (dB),  nDPCHo =  6

Scrambling Code = {0,1}

Basic Midamble Code = {0,1}

IorHat/Ioc(dB)
ZF_BLER

 -2.13
  0.1623

 -0.21
  0.0780

  1.85
  0.0262

  2.85
  0.0141

  3.86
  0.0088

  4.86
  0.0045

  5.86
  0.0015

  6.86
  0.0009

Table 3 UL12.2k Cell Param Cycling, ZF-BLE, Case2

DPCHo_Ec/Ior =  -6.00 (dB),  nDPCHo =  2

Scrambling Code = {0,1}

Basic Midamble Code = {0,1}

IorHat/Ioc(dB)
ZF_BLER

 -7.18
  0.2695

 -6.27
  0.1361

 -5.20
  0.0530

 -4.19
  0.0196

 -3.17
  0.0064

 -2.17
  0.0019

 -1.17
  0.0004

 -0.17
  0.0002

Table 4 UL12.2k Cell Param Cycling, ZF-BLE, Case3

DPCHo_Ec/Ior =  -6.00 dB,  nDPCHo =  2

Scrambling Code = {0,1}

Basic Midamble Code = {0,1}

IorHat/Ioc(dB)
ZF_BLER

 -7.14
  0.4505

 -6.16
  0.2033

 -5.18
  0.0665

 -4.18
  0.0228

 -3.18
  0.0060

 -2.18
  0.0012

 -1.18
  0.0004

 -0.18
  0.0001

The Block Error Rate (BLER) of the ZF-BLE using realistic channel post-processing, for the UL 64 kbps using cell parameter cycling is presented in tabular form in Table 5 to Table 8.
Table 5 UL64k Cell Param Cycling, ZF-BLE, AWGN

DPCHo_Ec/Ior =  -9.5 (dB),  nDPCHo =  4

Scrambling Code = {0,1}

Basic Midamble Code = {0,1}

IorHat/Ioc(dB)
ZF_BLER

 -3.36
0.6536

 -2.96
0.1479

 -2.56
0.0052

 -2.16
0.0001

Table 6 UL64k Cell Param Cycling, ZF-BLE, Case1

DPCHo_Ec/Ior =  -9.5 (dB),  nDPCHo = 4

Scrambling Code = {0,1}

Basic Midamble Code = {0,1}

IorHat/Ioc(dB)
ZF_BLER

 -0.17
  0.2132

  1.90
  0.1120

  3.89
  0.0462

  5.83
  0.0135

  6.84
  0.0083

  7.84
  0.0047

  8.84
  0.0024

  9.84
  0.0013

 10.84
  0.0008

Table 7 UL64k Cell Param Cycling, ZF-BLE, Case2

DPCHo_Ec/Ior =  0 (dB),  nDPCHo = 0

Scrambling Code = {0,1}

Basic Midamble Code = {0,1}

IorHat/Ioc(dB)
ZF_BLER

 -3.91
  0.2451

 -3.06
  0.1107

 -2.10
  0.0457

 -1.16
  0.0158

 -0.16
  0.0053

  0.84
  0.0015

  1.84
  0.0006

Table 8 UL64k Cell Param Cycling, ZF-BLE, Case3

DPCHo_Ec/Ior = 0 dB,  nDPCHo = 0

Scrambling Code = {0,1}

Basic Midamble Code = {0,1}

IorHat/Ioc(dB)
ZF_BLER

 -4.14
  0.3717

 -3.17
  0.1733

 -2.17
  0.0558

 -1.17
  0.0160

 -0.17
  0.0032

  0.83
  0.0008

The Block Error Rate (BLER) of the ZF-BLE using realistic channel post-processing, for the UL 144 kbps using cell parameter cycling is presented in tabular form in Table 9 to Table 12.
Table 9 UL144k Cell Param Cycling, ZF-BLE, AWGN

DPCHo_Ec/Ior = 0.00 (dB),  nDPCHo = 0

Scrambling Code = {0,1}

Basic Midamble Code = {0,1}

IorHat/Ioc(dB)
ZF_BLER

 -3.17
  0.6711

 -2.67
  0.0240

 -2.17
  0.0004

Table 10 UL144k Cell Param Cycling, ZF-BLE, Case1

DPCHo_Ec/Ior =   0.00 (dB),  nDPCHo =  0

Scrambling Code = {0,1}

Basic Midamble Code = {0,1}

IorHat/Ioc(dB)
ZF_BLER

  1.89
  0.1160

  3.77
  0.0512

  5.86
  0.0153

  6.84
  0.0094

  7.84
  0.0049

  8.84
  0.0028

  9.84
  0.0013

Table 11 UL144k Cell Param Cycling, ZF-BLE, Case2

DPCHo_Ec/Ior =   0.00 (dB),  nDPCHo =  0

Scrambling Code = {0,1}

Basic Midamble Code = {0,1}

IorHat/Ioc(dB)
ZF_BLER

  0.02
  0.1377

  0.69
  0.0901

  1.85
  0.0232

  2.84
  0.0077

  3.84
  0.0027

  4.84
  0.0007

Table 12 UL144k Cell Param Cycling, ZF-BLE, Case3

DPCHo_Ec/Ior =   0.00 (dB)
nDPCHo =  0

Basic Midamble Code = {0,1}

Scrambling Code = {0,1}

IorHat/

Ioc(dB)
ZF_BLER

 -0.14
  0.2755

  0.84
  0.1067

  1.84
  0.0356

  2.84
  0.0099

  3.84
  0.0022

  4.84
  0.0005

The Block Error Rate (BLER) of the ZF-BLE using realistic channel post-processing, for the UL 384 kbps using cell parameter cycling is presented in tabular form in Table 13 to Table 16.
Table 13 UL384k Cell Param Cycling, ZF-BLE, AWGN

DPCHo_Ec/Ior = 0.00 (dB),  nDPCHo = 0

Scrambling Code = {0,1}

Basic Midamble Code = {0,1}

IorHat/Ioc(dB)
ZF_BLER

 -3.57
  0.3125

 -3.37
  0.0450

 -3.17
  0.0034

 -2.97
  0.0003

Table 14 UL384k Cell Param Cycling, ZF-BLE, Case1

DPCHo_Ec/Ior =   0.00 (dB),  nDPCHo =  0

Scrambling Code = {0,1}

Basic Midamble Code = {0,1}

IorHat/Ioc(dB)
ZF_BLER

 -0.60
  0.2686

  0.92
  0.1330

  2.90
  0.0581

  4.90
  0.0216

  6.85
  0.0058

  7.84
  0.0036

  8.84
  0.0021

  9.84
  0.0012

 10.84
  0.0008

Table 15 UL384k Cell Param Cycling, ZF-BLE, Case2

DPCHo_Ec/Ior =   0.00 (dB),  nDPCHo =  0

Scrambling Code = {0,1}

Basic Midamble Code = {0,1}

IorHat/Ioc(dB)
ZF_BLER

 -1.55
  0.2988

 -0.82
  0.1786

  0.02
  0.0691

  0.70
  0.0352

  1.84
  0.0100

  2.84
  0.0039

  3.84
  0.0013

  4.84
  0.0004

Table 16 UL384k Cell Param Cycling, ZF-BLE, Case3

DPCHo_Ec/Ior =   0.00 (dB),  nDPCHo =  0

Basic Midamble Code = {0,1}

Scrambling Code = {0,1}

IorHat/

Ioc(dB)
ZF_BLER

 -1.13
  0.3247

 -0.15
  0.1559

  0.83
  0.0391

  1.83
  0.0069

  2.83
  0.0015

  3.83
  0.0004
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