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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

This document is a Technical Report concerning the WG4 work item “Technical Small Enhancements and Improvements”. In this report FDD CPCH, CSICH, AP-AICH and CD/CA-ICH receptions are considered. 

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. 

[1]




3G TS 25.104 
[2]
3G TS 25.133
[3]
3G TS 25.141
[4]
3G TS 25.101

[5]
3G TS 34.121
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

AICH
Acquisition Indicator Channel
AP
Access Preamble

AP-AICH
Access Preamble Acquisition Indicator Channel

BCH
Broadcast Channel

CA
Channel Assignment

CD
Collision Detection

CD/CA-ICH
Collision Detection/Channel Assignment Indicator Channel
CPCH
Common Packet Channel
CSICH
CPCH Status Indicator Channel

RACH
Random Access Channel

4 General
Current TSG RAN WG4 specifications do not contain performance requirements for FDD CPCH, CSICH, AP-AICH and CD/CA-ICH reception. In this technical report, the principles to define the requirements for these channels is derived. 
5 CPCH

This section describes the principle to define the performance requirements for CPCH AP and CD preamble and the message part reception.

5.1 Simulation assumptions for CPCH performance test

The following propagation conditions are used:

· Static propagation condition with Additive White Gaussian Noise (AWGN) as defined in Annex D.1 in TS 25.141. No fading or multi-path exist for this propagation model.  

· Multi-path fading propagation condition Case 3 as defined in Annex D.2 in TS 25.141.

The simulations are divided into two parts: AP and CD preamble detection and CPCH message reception. Common parameters to both parts are listed in table 5.1 below.



Table 5.1. Common parameters to both parts.

Number of diversity antennas
2

Samples per chip
1

Pulse shaping filter
No

Propagation condition
Static / Case 3 fading

Number of signatures
1

5.1.1  
CPCH AP and CD Preamble Detection

Preamble detection is characterized by two parameters: probability of false alarm (Pfa) and probability of detection (Pd). Pfa is defined as a conditional probability of erroneous detection of the preamble when input is only noise (+interference). Pd is defined as conditional probability of detection of the preamble when the signal is present. Pfa is required to be 10-3 or smaller. Only one signature is used and the number is known by the detector.

Pfa and Pd refer to the overall probabilities.

5.1.2  
CPCH message reception

In simulation of RACH message part, perfect delay and channel estimates are used. Performance measure is block error rate (BLER). Summary of simulation parameters is provided in table 5.2.



Table 5.2. Simulation parameters for CPCH message reception.

CRC
16 bits

Channel coding
Rate ½ convolutional encoding

Power ratio of CD preamble and message
0 dB

TPC bit error rate
4% or no TPC in fading test case

Transport block size in bits
168, 360

Power ratio of control and data channel
Block size: 168
-2.69 dB 


Block size: 360
-3.52 dB

Spreading factor
Block size: 168
64, 128, 256, 256


Block size: 360
32, 64, 128, 256

Message length
10ms, 20ms, 40ms, 80ms TTI

Rate Matching
Repetition

Eb/No
Total transmitted energy per user bit divided by noise variance.

5.2 Presentation of simulation results

5.2.1 CPCH AP and CD Preamble detection

Simulation results of probability of detection in static propagation condition are depicted in Table 5.3 (Tdocs R4-011119 presented in WG4 #19).

Table 5.3. CPCH AP and CD preamble and RACH preamble detection in static propagation condition. Required Ec /N0 [dB] for Pd  = 0.99 and 0.999. 


Pd = 0.99
Pd = 0.999

R4-010502 (GBT)
-24.94 
-24.10 

R4-000947 (Samsung)
-24.67 
-23.80 

R4-000559 (Nokia)
-24.77 
-24.00 

R4-000702 (Ericsson)
-24.70 
-23.80 

R4-010111 (NTT DoCoMo)
-24.62 
-23.62 

R4-010177 (Motorola)
-24.00 
-24.90 

Simulation results of probability of detection in multipath fading Case 3 is depicted in Table 5.4.

Table 5.4. CPCH AP and CD preamble and RACH preamble detection in Rayleigh fading propagation condition Case 3. Required Ec /N0 [dB] for Pd  = 0.99 and 0.999. 


Pd = 0.99
Pd = 0.999

R4-010502 (GBT)
-19.83 
-17.63 

R4-010177 (Motorola)
-19.50 
-17.30 

R4-010595 (Ericsson)
-19.40
-17.50

5.2.2 CPCH Message Reception 

In base station, the performance of CPCH message reception in static channel is the same as RACH. In the multipath test case 3 fading channel, because of the fast fading (120 km/hr vehicular speed), closed loop power control is not effective. Thus, CPCH performance is very similar to RACH. Test cases are simulated with both TPC on and off for 10ms and 20ms TTI in the fast fading channel and found the results to be very close (within roughly 0.6 dB) to each other.

The following tables summarize and compare CPCH message reception simulation results with those results for RACH in the static channel.

Required Eb/No for BLER=10-1 and 10-2 in static propagation condition for 10 ms TTI is depicted in Table 5.5.

Table 5.5. CPCH and RACH message reception in static propagation condition with 10 ms TTI. Required Eb /N0 [dB] for BLER=10-1 and 10-2. 


TB size = 168  bits
TB size = 360 bits


BLER=10%
BLER=1%
BLER=10%
BLER=1%

R4-010503 (GBT)
1.08 
2.03 
0.90 
1.68 

R4-000947 (Samsung)
1.19 
2.06 
0.90 
1.75 

R4-000559 (Nokia)
1.14 
2.05 
0.92 
1.78 

R4-000702 (Ericsson)
1.2 
2.05 
0.95
1.75 

Required Eb/No for BLER=10-1 and 10-2 in static channel condition for 20 ms TTI is depicted in Table 5.6.

Table 5.6. CPCH and RACH message reception in static channel condition with 20 ms TTI. Required Eb /N0 [dB] for BLER=10-1 and 10-2. 

TB size = 168  bits
TB size = 360 bits


BLER=10%
BLER=1%
BLER=10%
BLER=1%

R4-010503 (GBT)
1.1 
2.0 
0.92
1.7

R4-010957 (SBC)
1.1
2.02
1.0
1.7

R4-000894 (Nokia)
1.12
2.05
0.9
1.8

R4-000953 (NTT DoCoMo)
1.1
2.03
0.85
1.77

R4-000909 (Ericsson)
1.1
2.0
0.9
1.7

For the fading channel, in addition to the same set of RACH message lengths, GBT also simulated test cases with 40ms, 80ms TTI with TPC on and 10ms, 20ms TTI with TPC off. Tables 6 to 11 gather the simulation results of CPCH message reception for multipath test case 3 fading channel.

Required Eb/No for BLER=10-1 and 10-2 in multipath test Case 3 fading channel for 10 ms TTI is depicted in Table 5.7.

Table 5.7. CPCH message reception with TPC ON in mutipath test Case 3 fading channel condition for 10 ms TTI. Required Eb /N0 [dB] for BLER=10-1 and 10-2. 

TB size = 168 bits
TB size = 360 bits


BLER=10%
BLER=1%
BLER=10%
BLER=1%

R4-010953 (GBT)
1.60
2.7
1.33
2.31

R4-011213 (SBC)
1.55
2.6
1.35
2.3

Required Eb/No for BLER=10-1 and 10-2 in multipath test Case 3 fading channel for 20 ms TTI is depicted in Table 5.8.

Table 5.8. CPCH message reception with TPC ON in mutipath test Case 3 fading channel condition for 20 ms TTI. Required Eb /N0 [dB] for BLER=10-1 and 10-2. 

             
TB size = 168 bits
TB size = 360 bits


BLER=10%
BLER=1%
BLER=10%
BLER=1%

R4-010953 (GBT)
1.49
2.49
1.29
2.1

R4-011213 (SBC)
1.55
2.5
1.25
2.15

Average
1.52
2.5
1.27
2.12

Required Eb/No for BLER=10-1 and 10-2 in multipath test Case 3 fading channel for 40 ms TTI is depicted in Table 5.9.

Table 5.9. CPCH message reception with TPC ON in mutipath test Case 3 fading channel condition for 40 ms TTI. Required Eb /N0 [dB] for BLER=10-1 and 10-2. 


Block Size = 168
Block Size = 360


BLER=10%
BLER=1%
BLER=10%
BLER=1%

R4-011118 (GBT)
1.56
2.61
1.28
2.14

R4-011213 (SBC)
1.55
2.6
1.26
2.15

Required Eb/No for BLER=10-1 and 10-2 in multipath test Case 3 fading channel for 80 ms TTI is depicted in Table 5.10.

Table 5.10. CPCH message reception with TPC ON in mutipath test Case 3 fading channel condition for 80 ms TTI. Required Eb /N0 [dB] for BLER=10-1 and 10-2. 

Block Size = 168
Block Size = 360


BLER=10%
BLER=1%
BLER=10%
BLER=1%

R4-011118 (GBT)
1.55
2.42
1.36
2.28

R4-011213 (SBC)
1.59
2.41
1.44
2.29

Required Eb/No for BLER=10-1 and 10-2 in multipath test Case 3 fading channel for 10 ms TTI is depicted in Table 5.11.

Table 5.11. CPCH message reception with TPC OFF in mutipath test Case 3 fading channel condition for 10 ms TTI. Required Eb /N0 [dB] for BLER=10-1 and 10-2. 

Block Size = 168
Block Size = 360


BLER=10%
BLER=1%
BLER=10%
BLER=1%

R4-011118 (GBT)
2
3.1
1.77
2.86

R4-011213 (SBC)
1.93
3.2
1.85
2.9

Required Eb/No for BLER=10-1 and 10-2 in multipath test Case 3 fading channel for 20 ms TTI is depicted in Table 5.12.

Table 5.12. CPCH message reception with TPC OFF in mutipath test Case 3 fading channel condition for 20 ms TTI. Required Eb /N0 [dB] for BLER=10-1 and 10-2. 

Block Size = 168
Block Size = 360


BLER=10%
BLER=1%
BLER=10%
BLER=1%

R4-011118 (GBT)
1.97
3.18
1.8
2.9

R4-011213 (SBC)
2.05
3.19
1.81
2.92

Average
2
3.18
1.8
2.91

The performance requirement for CPCH message reception in test case 3 fading channel in TS25.104 should be based on the set of results from 20ms TTI with power control by assuming an implementation margin of 6 dB as proposed for RACH in R4-010384.

6


CSICH


CSICH is the CPCH status indicator channel, which carries the information on the availability of the physical CPCH channel transmitted by node B. This section describes the principle to define the performance requirements of CSICH in static and multipath test case 3 fading channel conditions.

6.1 
Simulation assumptions for CSICH performance test

The performance of UE CSICH detection is measured as the status indicator message error rate (MER) at various CSICH power offset in both static and multipath test case 3 fading channel. In simulation of CSICH, perfect delay and channel estimates are used. Summary of the simulation parameters are listed in table 6.1.

Table 6.1. Simulation parameters for CSICH status indicator message reception.
AGC
Off

Number of SI messages Per Frame (N)
15

Pulse Shaping Filter
Not used

Number of Samples per Chip
1

Number of Bits in AD Converter
Floating point simulation

Number of Rake Fingers 
Equals to number of taps in propagation condition models
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6.2
CSICH Status Indicator detection performance

The following tables summarize CSICH status indicator message reception performance in both static and multipath test case 3 fading channel.

Table 6.2.  CPCH status indicator channel detection as SI MER vs. CSICH power offset (dB) in static channel.

MER=10%
MER=1%
MER=0.1%
MER=0.01%

R4-010675 (GBT)
-20.40
-15.25
-12.63
-10.93

R4-010956 (SBC)
-20.00 
-14.86
-12.37
-10.95

Average
-20.20
-15.06
-12.50
-10.94

Table 6.3.  CPCH status indicator channel detection as the SI MER vs. CSICH power offset (dB) in multipath test case 3 fading channel.


MER=10%
MER=1%
MER=0.1%
MER=0.01%

R4-010675 (GBT)
-16.80
-10.07
-5.96
-2.98

R4-010956 (SBC)
-16.80 
-10.00 
-6.13 
-2.49 

Average
-16.80
     -10.03
-6.05
-2.74

UE CSICH detection is very similar to PICH detection; therefore the implementation margin for CSICH performance requirement should be the same as for PICH. In TSGR4#16(01)0413, the implementation margin proposed for PICH is 2 dB for static channel and 3 dB for the fading channel.
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AP-AICH

The AP-AICH is the CPCH access preamble acquisition indicator channel. Its physical channel structure is very much similar to AICH channel of RACH.

7.1  
Simulation assumptions for AICH performance tests

The performance of AP-AICH is measured as the probability of missed detection of the acquisition indicator for a given detection false alarm rate at various AP-AICH power offset in both static and multipath test case 3 fading channel. In simulation of AP-AICH, perfect delay and channel estimates are used. Summary of simulation parameters are in table 7.1.

Table 7.1. Simulation parameters for AP-AICH.
Pulse Shaping Filter
Not used

Number of Samples per Chip
1

Number of Bits in AD Converter
Floating point simulation

Number of Rake Fingers 
Equals to number of taps in propagation condition models
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7.2
AP-AICH detection performance

The following tables compare simulation results of AP-AICH reception in static and multipath test case 3  fading channel with those results for AICH.

Table 7.2.  AP-AICH and AICH detection in static channel condition with the required power offset (dB) for Pfa = 1% and 1- Pd = 1%. 

Power Offset

R4-010951 (GBT)
-14.35  

R4-011211 (SBC)
-14.30

R4-010593 (Ericsson)
-14.30 

R4-010632 (NTT DoCoMo)
               -14.20

Table 7.3.  AP-AICH and AICH detection in multipath fading test case 3 channel with the required power offset (dB) for Pfa = 1% and 1- Pd = 1%. 


Power Offset

R4-010951 (GBT)
-3.80

R4-011211 (SBC)
-4.20

R4-010280 (Nokia)
-4.00 

R4-010062 (NTT DoCoMo)
-3.50 

Based on these simulation results, the performance requirements for UE AP-AICH reception in TS25.101 should be the same as those for AICH.

8 CD/CA-ICH

The CD/CA-ICH is a collision detection and channel assignment indicator channel. CD/CA-ICH carries CD indicator when channel assignment (CA) is not active. When CA is active, CD/CA-ICH carries both CD indicator and CA indicator at the same time.

8.1
Simulation assumptions for CD/CA-ICH performance tests

The performance of CD/CA-ICH is measured as the probability of missed detection of the CD indicator when CA is not active and CD/CA indicators when CA is active for a given detection false alarm rate at various CD/CA-ICH power offset in both static and multipath test case 3 fading channel. In simulation of CD/CA-ICH, perfect delay and channel estimates are used. Summary of simulation parameters are in table 18.

Table 18. Simulation parameters for CD/CA-ICH.
Pulse Shaping Filter
Not used

Number of Samples per Chip
1

Number of Bits in AD Converter
Floating point simulation

Number of Rake Fingers 
Equals to number of taps in propagation condition models
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8.2


CD/CA-ICH detection performance

The following tables summarize and compare the simulation results of CD/CA-ICH reception with those results for AICH in both static and multipath test case 3 fading channel.

Table 19.  CD/CA-ICH (CA not active) detection in static channel condition with the required power offset (dB) for Pfa = 1% and 1- Pd = 1%.


Power Offset

R4-010952 (GBT)
-14.83  

R4-010955 (SBC)
-14.74

Average
-14.78

R4-010593 (Ericsson)
-14.30

R4-010632 (NTT DoCoMo)
-14.20

Table 20.  CD/CA-ICH (CA active) detection in static channel condition with the required power offset (dB) for Pfa = 1% and 1- Pd = 1%. 

Power Offset

R4-010593 (GBT)
-14.50  

R4-011212 (SBC)
-14.40

Average
-14.45 

R4-010593 (Ericsson)
-14.30

R4-010632 (NTT DoCoMo)
-14.20

Table 21.  CD/CA-ICH (CA not active) and AICH detection in multipath test case 3 fading channel with the required power offset (dB) for Pfa = 1% and 1- Pd = 1%. 


Power Offset

R4-010952 (GBT)
-4.75

R4-010955 (SBC)
-5.00

R4-010028 (Ericsson)
-5.87 

R4-010280 (Nokia)
-4.00 

R4-010062 (NTT DoCoMo)
-3.50 

Table 22.  CD/CA-ICH (CA active) and AICH detection in multipath test case 3 fading channel with the required power offset (dB) for Pfa = 1% and 1- Pd = 1%. 


Power Offset

R4-011117 (GBT)
-4.60

R4-011212 (SBC)
-4.66

R4-010028 (Ericsson)
-5.87 

R4-010280 (Nokia)
-4.00 

R4-010062 (NTT DoCoMo)
-3.50 

Based on these simulation results shown in tables 19 to 22, CD/CA-ICH (CA active) and CD/CA-ICH (CA not active) detection performance are very similar to AICH in both static and multipath test case 3 fading channel. Although, they differ by ranging from 0.2 dB in the case of CD/CA-ICH (CA active) to 0.5 dB in CD/CA-ICH (CA not active) over static channel. Nevertheless, the performance requirements for UE CD/CA-ICH reception in TS25.101 should be the same as those for AICH.

9
Changes with respect to Release 99
9.2
Changes in 25.101
This section describes the necessary changes to UE conformance testing.

9.3


Changes in 34.121
This section describes the necessary changes to UE conformance testing.

9.4


Changes in 25.104
This section describes the necessary changes to base station conformance testing.

9.5
Changes in 25.141
This section describes the necessary changes to base station conformance testing.
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