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1.0 Introduction

Document Tdoc 158/99 contained the procedure and results of the round trip delay assessment and verification for the AMR codec. It was based on a temporary TRAU frame format. This contribution gives an update to this verification by taking into account the approved TRAU frame format. Attached to this document is an Excel spreadsheet that contains all table and figures that will be needed to complete the 06.75 Technical Report. The two algorithmic delay values impacted by this update are the time taken to transmit on the Abis-Ater interface (Tabisu and Tabisd). This indirectly impacts the Algorithmic Round Trip Delay Values and the overall delay including processing. The complexity figures in the spreadsheet were updated according to Tdoc S4-99-398 and B-99117 (both are complexity verification reports).
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The notations used in the following refer to [2] and [3].

2.0 16kbps Abis-Ater sub-multiplexing

2.1 Uplink

In uplink, the delay experienced on the Abis-Ater interface is due to the transmission of the minimum information to start speech synthesis at the transcoder. In the TRAU frame format for AMR Full Rate Traffic channels, the following fields are necessary to start the synthesis :


RxType, CMI/CMR, 1st block and 1st sub-frame data bits including CRC1 and “1” synchronisation bits.

Therefore, for 12.2 kbps, synthesis may start when bit D94 is received and for all other modes when D95 is received.

To obtain some gain, it is possible to send some bits prior to having decoded the entire speech frame from the radio. Therefore, some fields may be sent in anticipation :


Sync bits, Frame_Type, RIF,Config_prot, Message_prot, DTXd, TFOE.

As a consequence, 38 bits can be sent in advance.

The following table gives the resulting Tabisu in uplink 16kbps.



Min #





Mode
Data
# anticip.
# Requir.
Tabisu

Full
12,2
143
38
105
6,625

Rate
10,2
144
38
106
6,625

16k
7,95
144
38
106
6,625

Upl
7,4
144
38
106
6,625


6,7
144
38
106
6,625


5,9
144
38
106
6,625


5,15
144
38
106
6,625


4,75
144
38
106
6,625

When an AMR HR is mapped onto 16kbps TRAU frames, the structure used is the same.



Min #





Mode
Data
# anticip.
# Requir.
Tabisu

Half
7,95
144
38
106
6,625

Rate
7,4
144
38
106
6,625

16k
6,7
144
38
106
6,625

Upl
5,9
144
38
106
6,625


5,15
144
38
106
6,625


4,75
144
38
106
6,625

2.2 Downlink

In downlink, all Data speech bits shall be received in advance in order to start channel coding. Therefore, all fields including CRC3 must be received. To obtain some gain, the same fields as for uplink can be sent in anticipation plus TxType and CMI/CMR. Therefore, 43 bits can be sent in advance.

The following table gives the resulting Tabisd in downlink 16kbps.



Min #





Mode
Data
# anticip.
# Requir.
Tabisd

Full
12,2
316
43
273
17,125

Rate
10,2
316
43
273
17,125

16k
7,95
259
43
216
13,5

Dwnl
7,4
250
43
207
13


6,7
238
43
195
12,25


5,9
230
43
187
11,75


5,15
215
43
172
10,75


4,75
204
43
161
10,125

When an AMR HR is mapped onto 16kbps TRAU frames, the structure used is the same.



Min #





Mode
Data
# anticip.
# Requir.
Tabisd

Half
7,95
259
43
216
13,5

Rate
7,4
250
43
207
13

16k
6,7
238
43
195
12,25

Dwnl
5,9
230
43
187
11,75


5,15
215
43
172
10,75


4,75
204
43
161
10,125

3.0 8kbps Abis-Ater sub-multiplexing

3.1 Uplink

In uplink, the delay experienced on the Abis-Ater interface is due to the transmission of the minimum information to start speech synthesis at the transcoder. In the TRAU frame format for AMR Half Rate Traffic channels, the following fields are necessary to start the synthesis :


RxType, CMI/CMR, 1st block and 1st sub-frame data bits including CRC1 and “1” synchronisation bits.

The index for the last Data bits to be received (at the end of CRC1) is D54 (77th bit in frame) for modes 4.75, 5.15 and 5.9 kbps. It is D58 (76th bit in frame) for 6.7 kbps and D61 (70th bit  frame) 7.4 kbs. 

To obtain some gain, it is possible to send some bits prior to having decoded the entire speech frame from the radio. Therefore, some fields may be sent in anticipation. Control bits and speech bits can not be sent in anticipation. Looking at the frame format we end up with the following indices : 

Mode Rate
First bit not anticipated
Number of bits anticipated 

4.75
D4
20

5.15
D6
22

5.9
D1
17

6.7
D1
9

7.4
D1
3

The following table gives the resulting Tabisu in uplink 8kbps.



Min #





Mode
Data
# anticip.
# Requir.
Tabisu

Half
7,95
-
-
-
-

Rate
7,4
70
3
67
8,375

8k
6,7
76
9
67
8,375

Upl
5,9
77
17
60
7,5


5,15
77
22
55
6,875


4,75
77
20
57
7,125

2.2 Downlink

In downlink, all Data speech bits shall be received in advance in order to start channel coding. Therefore, all fields including CRC3 must be received. 

The following table gives the corresponding indices and number of bits to be transmitted.

Mode Rate
Last necessary bit index
Number of bits

4.75
D115
147

5.15
D125
157

5.9
D126
158

6.7
D137
160

7.4
D151
160

To obtain some gain, the same fields as for uplink can be sent in anticipation.

The following table gives the resulting Tabisd in downlink 8kbps.



Min #





Mode
Data
# anticip.
# Requir.
Tabisd

Half
7,95
-
-
-
-

Rate
7,4
160
3
157
19,625

8k
6,7
160
9
151
18,875

Dwnl
5,9
158
17
141
17,625


5,15
157
22
135
16,875


4,75
147
20
127
15,875

4.0 Conclusion

As a conclusion, the following table gives the maximum Algorithmic Round Trip Delay for each Traffic Channel and Abis-Ater sub-multiplexing compared to the requirements. 

Maximum ARTD

Delays in ms
2Tsample 
2Trftx
Tabisu
Tabisd
ARTD
ARTD max required

FR-12.20 kbit/s 

16kbit/s Abis-Ater
50
75
6,625
17,125
148.75
< 148.8

HR-7.95 kbit/s

16kbit/s Abis-Ater
50
65.8
6,625
13,5
135.925 
< 137.7875

HR-7.40 kbit/s

8kbit/s Abis-Ater
50
65.8
8.375 
19.625
143.8
< 151.85
















