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1. Introduction

This paper shows the simulation results of performance requirement for Blind transport format detection.

2. Discussion

In the last RAN4 meeting, DoCoMo proposed the simulation assumptions and Measurement channels for performance requirement of BTFD [1] In this document, we pointed out that "Even if CRC check result is O.K., UE might detect false Transport Format", and proposed to regard this case as Block Error.

It is obvious that the fault detection of transport format causes significant degradation to the service quality (e.g. AMR speech glitch). Therefore we propose to evaluate the probability of this case independently. It means that both BLER and FDR (False Transport Format Detection Ratio) should be evaluated for BTFD performance test. The definitions of BLER and FDR are as follows,

BLER:
the probability of CRC check result is N.G.

FDR:
the probability that UE detect false transport format even CRC check is O.K.

Considering the FDR, the additional CRC parity bit length was specified to achieve, the better Transport Format detection performance in UE. (we have shown detail study in Tdoc R1-99c54[2]). This document concluded that 12bit CRC is more appropriate than 16bit CRC for 12.2kbps channel from both system capacity and BTFD performance point of view.

Since 16bit CRC provides very good FDR performance (FDR=~1E-6), it has less necessity to evaluate such a good performance of rate detection. Besides the testing point of view, to test higher probability with higher confidence needs longer testing time.

As a result, we reached to propose replacing CRC=16bit to CRC=12bit for measurement channel. (I mentioned this idea on the reflector before). Fig.1,2, and 3 are revised figures of measurement channel.

Table 1 is a simulation assumptions that have shown in Tdoc R4-000084. As an additional assumption, parameter for BTFD simulation is added (Threshold D = infinity).

Simulations are performed based on these assumptions and measurement channels.

Table 1. Simulation assumptions

Parameter
Explanation/Assumption

Chip Rate
3.84 Mcps

Symbol rate (S.F.)
30ksps (SF=128)

Number of pilot symbols
2 symbols

Closed loop Power Control
OFF

AGC
OFF

Channel Estimation
Ideal

Number of samples per chip
1

Propagation Conditions
static, and multi-path fading case 3

Number of bits in AD converter
Floating point simulations

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

Downlink Physical Channels and Power Levels
CPICHP_Ec/Ior = -10 dB,

PCCPCH_Ec/Ior = -12 dB , SCH_Ec/Ior = -12 dB
     (Combined energy of Primary and Secondary SCH)

PICH_Ec/Ior = -15 dB

OCNS_Ec/Ior = power needed to get total power spectral density (Ior) to 1.

DPCH_Ec/Ior = power needed to get meet the required BLER target

BLER target
10-2

BLER calculation
BLER has been calculated by comparing with transmitted and received bits. So CRC is not used for BLER estimation.

PCCPCH model
Random symbols transmitted, ignored in a receiver

PICH model
Random symbols transmitted, ignored in a receiver

DCCH model
Random symbols transmitted, ignored in a receiver
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 values
-1 for static propagation condition

-3 for multi-path fading condition (case 3)

SCH position
Offset between SCH and DPCH is zero chips meaning that SCH is overlapping with the first symbols in DPCH in the beginning of DPCH slot structure

Measurement Channels
Additional 3 types of measurement channel 

(Fig.1, Fig.2, Fig.3)

Other L1 parameters
As Specified in latest L1 specifications

Parameter for BTFD simulation
Threshold D = infinity

Table 2: DL reference measurement channel physical parameters for Blind transport format detection

Parameter
Unit
Rate 1
Rate 2
Rate 3

Information bit rate
kbps
12.2
7.95
1.95

DPCH
ksps
30

TFCI
-
Off

Repetition
%
5

Table 3: DL reference measurement channel, transport channel parameters for Blind transport format detection
Parameter
DTCH
DCCH


Rate 1
Rate 2
Rate 3


Transport Channel Number
1
2

Transport Block Size
244
159
39
96

Transport Block Set Size
244
159
39
96

Transmission Time Interval
20 ms
40 ms

Type of Error Protection
Convolution Coding
Convolution Coding

Coding Rate
1/3
1/3

Static Rate Matching parameter
1.0
1.0

Size of CRC
12
16

Position of TrCH in radio frame
fixed
fixed
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Fig.1 Channel coding of DL reference measurement channel for Blind transport format detection (Rate 1)
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Fig.2 Channel coding of DL reference measurement channel for Blind transport format detection (Rate 2)


Fig.3 Channel coding of DL reference measurement channel for Blind transport format detection (Rate 3)
3. Simulation results

Fig.4,5,and 6 are simulation results for BTFD in case of static condition. Fig.7,8, and 9 are results in case of multi-path fading condition case 3.

Every events are distinguish as the following table.

Table.4 Events on the performance test of BTFD


No error in Received Tr BLK
Some error in Received Tr BLK


CRC O.K.
CRC N.G.
CRC O.K.
CRC N.G.

Transport Format Detection
O.K.
(A)
N/A
(D)
(F)


N.G.
(B)
(C)
(E)
(G)

Event (A) is a normal received case, and Event (D) can ignore because occurrence probability is below 1E-5. Simulation results are shown by three curves. Each curve is defined as follows,

· BLER(CUN) is BLock Error Ratio calculated on the simulation. It can be defined as following formula.

BLER(CUN) = {(D)+(E)+(F)+(G)} / total_frame

· BLER(PRAC) is BLock Error Ratio measured in the test. Because, in the test, whether the Block Error is correct or not can be distinguished only from CRC check result. It can be defined as following formula.

BLER(PRAC) = {(C)+(F)+(G)} / total_frame

· FDR is False transport format Detection Ratio. It can be defined as following formula.

FDR = {(B)+(E)} / total_frame

Both BLER(CUN) and BLER(PRAC) can regard almost same from the following simulation result, therefore it is possible to evaluate BLER correctly in the test. 

Simulation is performed to have 500000 Blocks for all cases.
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            Fig.4 Ec/Ior vs. BLER(STATIC, 12.2k)           Fig.5 Ec/Ior vs. BLER(STATIC, 7.95k)
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     Fig.6 Ec/Ior vs. BLER(STATIC, 1.95k)
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            Fig.7 Ec/Ior vs. BLER(CASE3, 12.2k)           Fig.8 Ec/Ior vs. BLER(CASE3, 7.95k)
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       Fig.9 Ec/Ior vs. BLER(CASE3, 1.95k)

4. Conclusion

From these simulation results, the value of DPCH_Ec/Ior on BLER=1% can be had. It can be decided specification values of DPCH_Ec/Ior with appropriate implementation margin. We propose implementation margins 2dB for static case, and 3dB for case 3 (same as the case using TFCI). It is because that there are no additional factor compare with the case using TFCI). Table 

Additionally, from the results FDR can achieve below 10-4 on the point of BLER=10-2 in all cases. So it can be specified that FDR should not exceed 10-4 on this DPCH_Ec/Ior value.

Table.5 proposing specifications value for BTFD performance test

Propagation Condition
Rate
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(specification)
BLER
FDR

Static
Rate 1 (12.2kbps)
-19.7dB
2.0dB
-17.7dB
10-2
10-4


Rate 2 (7.95kbps)
-19.8dB

-17.8dB
10-2
10-4


Rate 3 (1.95kbps)
-20.4dB

-18.4dB
10-2
10-4

Multi-path Fading

Case 3
Rate 1 (12.2kbps)
-16dB
3.0dB
-13dB
10-2
10-4


Rate 2 (7.95kbps)
-16.2dB

-13.2dB
10-2
10-4


Rate 3 (1.95kbps)
-16.8dB

-13.8dB
10-2
10-4

The CR is proposed on another Tdoc.
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