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1. Introduction

This contribution provides the measuring method of BTFD. In BTFD test, the information of Transport Format (TF) detection in UE is needed in order to measure FDR and BLER. However, there is no mechanism to return the information.

In this proposal, the mechanism to return the information of Transport Format detection in UE is stated too.

2. Discussion

In BTFD test, False transmit format Detection Ratio (FDR) and BLER have to be measured. RAN WG4 defines FDR and BLER in BTFD test [1]. The equations show the definition of FDR and BLER by using the parameter of Table 1 as follows.

Table 1


No error in received Tr BLK
Some error in received Tr BLK


CRC OK
CRC NG
CRC OK
CRC NG

Transport Format Detection
OK
(A)
N/A
(D)
(F)


NG
(B)
(C)
(E)
(G)

FDR = B+E

BLER = C+F+G

FDR means Transport Format detection NG and CRC OK.BLER means CRC NG.

   In BTFD test, 9 different Transport Format combinations of DL are informed to UE. 9 different Transport Format combinations are shown in Table 2. 

Table 2


1
2
3
4
5
6
7
8
9

DTCH
12.2k
10.2k
7.95k
7.4k
6.7k
5.9k
5.15k
4.75k
1.95k

DCCH
2.4k

A System Simulator (SS) transmits the only one rate channel coding in the test. In UE, there is a possibility that UE detects 8 cases of error rate. UE returns the only received information data CRC to SS by using loopback mode 2 [2] according to the Transport Format detection in UE. Therefore, SS can not distinguish Transport Format detection OK from NG, and check the CRC at exact data length, because UE does not return the information of Transport Format detection in UE.

   Therefore, UE shall return the information of Transport Format detection in UE in order to be able to distinguish Transport Format detection OK to NG at SS. The figure 1 shows the measuring method of BTFD. The information data and CRC received by UE returns to SS on a UL channel. The information of Transport Format detection in UE is returned to SS on another data. At present, there is only one UL channel rate in BTFD test. It is UL reference measurement channel 12.2 kbps. In this case UL Transport Format Indicator (TFI) of DTCH is only one (Table3). If 9 different Transport Format combinations of UL are defined like DL channel, UL TFI of DTCH will be 9 (Table 4). If it is defined that the information data and CRC received by UE is returned on same rate channel of UL as DL channel, the information of Transport Format detection in UE will be able to returned to SS on the Transport Format Combination Indicator (TFCI).
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Figure 1

Table 3

DL TFI of DTCH
UL TFI of DTCH

TFI 0
39 bits
TFI 0
244 bits

TFI 1
95 bits



TFI 2
103 bits



TFI 3
118 bits



TFI 4
134 bits



TFI 5
148 bits



TFI 6
159 bits



TFI 7
204 bits



TFI 8
244 bits



Table 4

DL TFI of DTCH
UL TFI of DTCH

TFI 0
39 bits
TFI 0
39 bits

TFI 1
95 bits
TFI 1
95 bits

TFI 2
103 bits
TFI 2
103 bits

TFI 3
118 bits
TFI 3
118 bits

TFI 4
134 bits
TFI 4
134 bits

TFI 5
148 bits
TFI 5
148 bits

TFI 6
159 bits
TFI 6
159 bits

TFI 7
204 bits
TFI 7
204 bits

TFI 8
244 bits
TFI 8
244 bits

3. Proposal

In BTFD test, UL reference measurement channel 12.2 kbps shall have 9 rates same as DL reference measurement channel for BTFD. 

The information data and CRC received by UE shall be returned on UL Transport Format which is same Transport Format detected by UE.
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7.11 Blind transport format detection

7.11.1
Definition and applicability

Performance of Blind transport format detection is determined by the Block Error Ratio (BLER) values and by the measured average transmitted DPCH_Ec/Ior value.

7.11.2
Conformance requirements

For the parameters specified in Table 7.11.1 the BLER and FDR shall not exceed the piece-wise linear BLER curve specified by the points in table 7.11.2

Table 7.11.1: Test parameters for Blind transport format detection
Parameter
Test 1
Test 2
Test 3
Test 4
Test 5
Test 6
Unit
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(60
dBm / 3.84 MHz

Information Data Rate
12.2 (rate 1)
7.95 (rate 2)
1.95 (rate 3)
12.2 (rate 1)
7.95 (rate 2)
1.95 (rate 3)
kbps

propagation condition
static
multi-path fading case 3
-

TFCI
off
-

Table 7.11.2: The Requirements for DCH reception in Blind transport format detection
Test Number
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BLER
FDR

1
[(17.7dB]
10-2 
10-4 

2
[(17.8dB]
10-2  
10-4 

3
[(18.4dB]
10-2 
10-4 

4
[(13dB]
10-2 
10-4 

5
[(13.2dB]
10-2 
10-4 

6
[(13.8dB]
10-2 
10-4 

* The value of DPCH_Ec/Ior, Ioc, and Ior/Ioc are defined in case of DPCH is transmitted

Note

1. In the test, 9 deferent Transport Format Combinations (Table.7.11.3) are informed during the call set up procedure, so that UE have to detect correct transport format in this 9 candidates.

Table.7.11.3  Transport format combinations informed during the call set up procedure in the test


1
2
3
4
5
6
7
8
9

DTCH
12.2k
10.2k
7.95k
7.4k
6.7k
5.9k
5.15k
4.75k
1.95k

DCCH




2.4k





7.11.3
Test purpose

To verify the ability of the blind transport format detection to receive a predefined test signal, representing a static propagation channel for the wanted and for the co-channel signals from serving and adjacent cells, with a block error ratio (BLER) and false transport format detection ratio (FDR) not exceeding a specified value.

To verify the ability of the blind transport format detection to receive a predefined test signal, representing a malti-path propagation channel for the wanted and for the co-channel signals from serving and adjacent cells, with a block error ratio (BLER) and false transport format detection ratio (FDR) not exceeding a specified value.

7.11.4  Method of test
7.11.4.1
Initial conditions
1. Connect the SS and AWGN noise source to the UE antenna connector as shown in Figure A.9 in the case for test 1-3. Connect the SS, multipath fading simulator and an AWGN noise source to the UE antenna connector as shown in Figure A.10 in the case of test 4-6.

2. Set up a call according to the Generic call setup procedure.

3. Set the test parameters for test 1-6 as specified Table 7.11.1 and Table 7.11.2.

4. Enter the UE into loopback test mode and start the loopback test.

5. In the case of test 4-6, Setup fading simulator as fading condition case 3 which are described in Table D.2.2.1.

7.11.4.2
Procedure

Measure BLER and FDR of DCH.

7.11.5
Test requirements

For the parameters specified in Table 7.11.1 the BLER and FDR shall not exceed the piece-wise linear BLER curve specified by the points in table 7.11.2.

C.4
Reference measurement channel for BTFD performance requirements

C.4.1
UL reference measurement channel for BTFD performance requirements

The parameters for UL reference measurement channel for BTFD are specified in Table C.4.1 and Table C.4.2. 

Table C.4.1: UL reference measurement channel physical parameters for BTFD

Parameter
Level
Unit

Information bit rate
Rate1
Rate2
Rate3
Rate4
Rate5
Rate6
Rate7
Rate8
Rate9
kbps


12.2k
10.2k
7.95k
7.4k
6.7k
5.9k
5.15k
4.75k
1.95k


DPDCH
60
kbps

DPCCH
15
kbps

DPCCH Slot Format #i
0
-

DPCCH/DPDCH power ratio
-5.46
[T.B.D.]
[T.B.D.]
[T.B.D.]
[T.B.D.]
[T.B.D.]
[T.B.D.]
[T.B.D.]
[T.B.D.]
dB

TFCI
On
-

Repetition
23
%

Table C.4.2: UL reference measurement channel, transport channel parameters for BTFD

Parameters
DTCH
DCCH


Rate1
Rate2
Rate3
Rate4
Rate5
Rate6
Rate7
Rate8
Rate9


Transport Channel Number
1
2

Transport Block Size
244
204
159
148
134
118
103
95
39
100

Transport Block Set Size
244
204
159
148
134
118
103
95
39
100

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
16
12





C.4.2
DL reference measurement channel for BTFD performance requirements

The parameters for DL reference measurement channel for BTFD are specified in Table C.4.3 and Table C.4.4. The channel coding for information is shown in Figures C.4.1, C.4.2, and C.4.3.

Table C.4.3: DL reference measurement channel physical parameters for BTFD

Parameter
Rate 1
Rate 2
Rate 3
Unit

Information bit rate
12.2
7.95
1.95
kbps

DPCH
30
ksps

TFCI
Off
-

Repetition
5
%

Table C.4.4: DL reference measurement channel, transport channel parameters for BTFD

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

FigureC.4.1 (Informative): Channel coding of DL reference measurement channel for BTFD (Rate 1)
Figure C.4.2 (Informative): Channel coding of DL reference measurement channel for BTFD (Rate 2)
Figure C.4.3 (Informative): Channel coding of DL reference measurement channel for BTFD (Rate 3)
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