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11 Interworking between GSM and UMTS 

11.1 Handover from UMTS to GSM 
After a handover from UMTS to GSM the user plane between the anchor MSC and the visited MSC shall comply to the 
standard GSM A-interface protocols, i.e: 

- A-TRAU or modified V.110 frames as defined in GSM 04.21 [27] and GSM 08.20 [28]. 

- up to four 16kbit/s substreams are multiplexed in one 64kbit/s channel (Split/Combine function and Multiplexing 
function as defined in GSM 04.21 [27] and GSM 08.20 [28]). 

11.2 Handover from GSM to UMTS 
After a handover from GSM to UMTS the user plane between the anchor MSC and the visited MSC shall comply to the 
A-TRAU’ protocol except for FNUR = 56 kbit/s (ITC=RDI) and FNUR = 64 kbit/s (ITC=UDI). For both exceptions a 
plain 64 kbit/s channel is used between the MSCs.  

The A-TRAU’ protocol is defined as follows: 

- A-TRAU’ frames are transmitted in regular intervals of 10m;. 

- an A-TRAU’ frame consists of two consecutive A-TRAU frames (as defined in GSM 08.20 [28]) each with a 
length of 320 bit;  

- the A-TRAU’ protocol is used on a plain 64 kbit/s channel without substreams; 

- the same A-TRAU’ format is used for the transparent and non-transparent transmission mode; 

- in transparent mode the number of data bits in an A-TRAU’ frame depend on the user rate only, each user rate 
corresponds to a fixed number of data bits (see below); 

- in non-transparent mode A-TRAU’ frames contain always complete RLP frames, rate adaptation is performed by 
means of the M2 bit; 

- the M1-bit is used to identify 1st and 2nd frame in both transmission modes. 

11.2.1 Frame layout for the different transparent user rates 

The number of data bits in an A-TRAU’ frame depend on the user rate only, each user rate corresponds to a fixed 
number of data bits in an A-TRAU’ frame: 

Table 10: A-TRAU’ frame layout for transparent user rate 

Date Rate Number of data bits per A-TRAU’ frame 
33.6 kbit/s 336 
32 kbit/s 320 

28.8 kbit/s 288 
 

The data bits are inserted in the A-TRAU’ frame starting with D1 of Data field 1 of the first A-TRAU frame. The 
unused bits are filled with binary ‘1’.  
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11.2.2 A-TRAU’ frame format 

One A-TRAU’ frame consists of two consecutive A-TRAU frames. The following figure 15 shows the format of one 
A-TRAU frame: 

 bit number  
Octet number 0 1 2 3 4 5 6 7  
0 0 0 0 0 0 0 0 0  
1 0 0 0 0 0 0 0 0  
2 1 C1 C2 C3 C4 C5 M1 M2  
3 Z1 D1 D2 D3 D4 D5 D6 D7  
4 D8 D9 D10 D11 D12 D13 D14 D15 36 bit data field 1 
5 D16 D17 D18 D19 D20 D21 D22 D23  
6 D24 D25 D26 D27 D28 D29 D30 D31  
7 D32 D33 D34 D35 D36 Z2 D1 D2  
8 D3 D4 D5 D6 D7 D8 D9 D10  
9 D11 D12 D13 D14 D15 D16 D17 D18 36 bit data field 2 
10 D19 D20 D21 D22 D23 D24 D25 D26  
11 D27 D28 D29 D30 D31 D32 D33 D34  
12 D35 D36 Z3 D1 D2 D3 D4 D5  
13 D6 D7 D8 D9 D10 D11 D12 D13  
14 D14 D15 D16 D17 D18 D19 D20 D21 36 bit data field 3 
15 D22 D23 D24 D25 D26 D27 D28 D29  
16 D30 D31 D32 D33 D34 D35 D36 Z4  
17 D1 D2 D3 D4 D5 D6 D7 D8  
18 D9 D10 D11 D12 D13 D14 D15 D16 36 bit data field 4 
19 D17 D18 D19 D20 D21 D22 D23 D24  
20 D25 D26 D27 D28 D29 D30 D31 D32  
21 D33 D34 D35 D36 Z5 D1 D2 D3  
22 D4 D5 D6 D7 D8 D9 D10 D11  
23 D12 D13 D14 D15 D16 D17 D18 D19 36 bit data field 5 
24 D20 D21 D22 D23 D24 D25 D26 D27  
25 D28 D29 D30 D31 D32 D33 D34 D35  
26 D36 Z6 D1 D2 D3 D4 D5 D6  
27 D7 D8 D9 D10 D11 D12 D13 D14  
28 D15 D16 D17 D18 D19 D20 D21 D22 36 bit data field 6 
29 D23 D24 D25 D26 D27 D28 D29 D30  
30 D31 D32 D33 D34 D35 D36 Z7 D1  
31 D2 D3 D4 D5 D6 D7 D8 D9  
32 D10 D11 D12 D13 D14 D15 D16 D17  
33 D18 D19 D20 D21 D22 D23 D24 D25 36 bit data field 7 
34 D26 D27 D28 D29 D30 D31 D32 D33  
35 D34 D35 D36 Z8 D1 D2 D3 D4  
36 D5 D6 D7 D8 D9 D10 D11 D12  
37 D13 D14 D15 D16 D17 D18 D19 D20 36 bit data field 8 
38 D21 D22 D23 D24 D25 D26 D27 D28  
39 D29 D30 D31 D32 D33 D34 D35 D36  

 

Figure 15: A-TRAU 320 bit frame 

Data Bits (Dxx): 

The 288 data bits of an A-TRAU frame are divided in eight fields of 36 bits. 

Control bits (C Bits): 

C1 to C4: 

The Control bits C1 to C4 define the used data rate. C1 to C4 in the first A-TRAU frame indicate the data rate in send 
direction. 
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C1 to C4 in the second A-TRAU frame indicate the used data rate in backward direction. This is required for Rate 
Control that is required in uplink direction. For details on Rate Control see 3G TS 25.415 [42]. 

Table 11: A-TRAU’ control bits 

C1 C2 C3 C4 DateRadio Interface User Rate 
1 0 1 1 57.6 kbit/s 
1 0 1 0 33.6 kbit/s 
1 0 0 1 32 kbit/s 
1 0 0 0 28.8 kbit/s 
0 1 1 1 14.4 kbit/s 

 

C5: 

C5 is not used, it is set to binary ‘1’. 

Bit M1: 

An A-TRAU’ frame is made of two consecutive A-TRAU which build the transport container for 576 data bits. Bit M1 
is used to determine the order of the A-TRAU frames within an A-TRAU’ frame. 

The two M1 bits are referred to as the Frame Start Identifier. The FSI value is 01. These values are assigned to the M1 
bit as shown below: 

Table 12: Frame Start Identifier 

 M1 bit 
First A-TRAU frame 0 

Second A-TRAU frame 1 
 

Bit M2: 

The M2 bit is used to indicate ‘valid’ A-TRAU’ frames. The M2 bit in both of the two consecutive A-TRAU frames 
relating to an A-TRAU’ frame shall have the same value. 

In transparent mode M2 is clamped to binary ‘0’.  

In non-transparent mode M2 is used for DTX. If DTX is applied, M2 is set to binary ‘1’. If DTX is not to be applied, 
M2 bit is set to binary ‘0’. The DTX handling is used in both directions for rate adaptation purpose. This means that the 
sending entity will insert ‘fill RLP-frames’ with DTX set to binary ‘1’ in case no RLP-frame is available. 

Z bits: 

The bits Zi are used for Framing Pattern Substitution mechanism. This mechanism is defined in GSM 08.20 [28]. 

11.3 Handover within 3G PLMNs 
After a handover from a 3G MSC to another 3G MSC the user plane between the anchor MSC and the visited MSC shall 
comply to  

• the Iu UP protocol if both MSC are connected via an ATM interface. 

• the A-TRAU’ protocol if both MSC are connected via a TDM interface except for the transparent cases FNUR = 32 
kbit/s (ITC = UDI or RDI), FNUR = 56 kbit/s (ITC=RDI) and FNUR = 64 kbit/s (ITC=UDI). For theseboth 
exceptions a plain 64 kbit/s channel is used between the MSCs. The rate adaptation between 64kbit/s and 32kbit/s is 
based on ITU-T I.460. 

 



 

3GPP TSG-CN3/SMG3 WPD Meeting #11 Document N3-000357 

Oslo, Norway 10th – 14th July 2000 
 e.g. for 3GPP use the format  TP-99xxx  

or for SMG, use the format  P-99-xxx 
   
 

CHANGE REQUEST 
Please see embedded help file at the bottom of this 
page for instructions on how to fill in this form correctly. 

 
 Current Version: 3.5.0  
 29.007 CR 022  

GSM (AA.BB) or 3G (AA.BBB) specification number ↑  ↑ CR number as allocated by MCC support team 
 
For submission to:  TSG_N #09 for approval X  strategic  (for SMG 

list expected approval meeting # here ↑ for information   non-strategic  use only) 

   
Form: CR cover sheet, version 2 for 3GPP and SMG        The latest version of this form is available from: ftp://ftp.3gpp.org/Information/CR-Form-v2.doc 

 
Proposed change affects: (U)SIM  ME  UTRAN / Radio  Core Network X 
(at least one should be marked with an X) 
 
Source: TSG_N3 Date:  10/07/00 
 
Subject: Transparent 32 kbit/s data rate with I.460 rate adaptation 
 
Work item: Technical enhancements and improvements (TEI) 
 
Category:  F Correction  Release:  Phase 2  
 A Corresponds to a correction in an earlier release X  Release 96  
(only one category  B Addition of feature   Release 97  
Shall be marked C Functional modification of feature   Release 98  
With an X) D Editorial modification   Release 99  
    Release 00 X 
 
Reason for  
change: 
 

Clarification on the use of the A-TRAU’ protocol for 32 kbit/s 

 
Clauses affected: Section 11 
 
Other specs Other 3G core specifications  →  List of CRs: 29.007CR024, 23.910CR010 and 

23.910CR011 
Affected: Other GSM core specifications  →  List of CRs:  
 MS test specifications  →  List of CRs:  
 BSS test specifications  →  List of CRs:  
 O&M specifications  →  List of CRs:  
 
Other  
comments: 

 

 

help.doc

  <--------- double-click here for help and instructions on how to create a CR. 
 



 

3GPP 

Error! No text of specified style in document.2Error! No text of specified style in document.

 

11 Interworking between GSM and UMTS 

11.1 Handover from UMTS to GSM 
After a handover from UMTS to GSM the user plane between the anchor MSC and the visited MSC shall comply to the 
standard GSM A-interface protocols, i.e: 

- A-TRAU or modified V.110 frames as defined in GSM 04.21 [27] and GSM 08.20 [28]. 

- up to four 16kbit/s substreams are multiplexed in one 64kbit/s channel (Split/Combine function and Multiplexing 
function as defined in GSM 04.21 [27] and GSM 08.20 [28]). 

11.2 Handover from GSM to UMTS 
After a handover from GSM to UMTS the user plane between the anchor MSC and the visited MSC shall comply to the 
A-TRAU’ protocol except for FNUR = 56 kbit/s (ITC=RDI) and FNUR = 64 kbit/s (ITC=UDI). For both exceptions a 
plain 64 kbit/s channel is used between the MSCs.  

The A-TRAU’ protocol is defined as follows: 

- A-TRAU’ frames are transmitted in regular intervals of 10m;. 

- an A-TRAU’ frame consists of two consecutive A-TRAU frames (as defined in GSM 08.20 [28]) each with a 
length of 320 bit;  

- the A-TRAU’ protocol is used on a plain 64 kbit/s channel without substreams; 

- the same A-TRAU’ format is used for the transparent and non-transparent transmission mode; 

- in transparent mode the number of data bits in an A-TRAU’ frame depend on the user rate only, each user rate 
corresponds to a fixed number of data bits (see below); 

- in non-transparent mode A-TRAU’ frames contain always complete RLP frames, rate adaptation is performed by 
means of the M2 bit; 

- the M1-bit is used to identify 1st and 2nd frame in both transmission modes. 

11.2.1 Frame layout for the different transparent user rates 

The number of data bits in an A-TRAU’ frame depend on the user rate only, each user rate corresponds to a fixed 
number of data bits in an A-TRAU’ frame: 

Table 10: A-TRAU’ frame layout for transparent user rate 

Date Rate Number of data bits per A-TRAU’ frame 
33.6 kbit/s 336 
32 kbit/s 320 

28.8 kbit/s 288 
 

The data bits are inserted in the A-TRAU’ frame starting with D1 of Data field 1 of the first A-TRAU frame. The 
unused bits are filled with binary ‘1’.  
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11.2.2 A-TRAU’ frame format 

One A-TRAU’ frame consists of two consecutive A-TRAU frames. The following figure 15 shows the format of one 
A-TRAU frame: 

 bit number  
Octet number 0 1 2 3 4 5 6 7  
0 0 0 0 0 0 0 0 0  
1 0 0 0 0 0 0 0 0  
2 1 C1 C2 C3 C4 C5 M1 M2  
3 Z1 D1 D2 D3 D4 D5 D6 D7  
4 D8 D9 D10 D11 D12 D13 D14 D15 36 bit data field 1 
5 D16 D17 D18 D19 D20 D21 D22 D23  
6 D24 D25 D26 D27 D28 D29 D30 D31  
7 D32 D33 D34 D35 D36 Z2 D1 D2  
8 D3 D4 D5 D6 D7 D8 D9 D10  
9 D11 D12 D13 D14 D15 D16 D17 D18 36 bit data field 2 
10 D19 D20 D21 D22 D23 D24 D25 D26  
11 D27 D28 D29 D30 D31 D32 D33 D34  
12 D35 D36 Z3 D1 D2 D3 D4 D5  
13 D6 D7 D8 D9 D10 D11 D12 D13  
14 D14 D15 D16 D17 D18 D19 D20 D21 36 bit data field 3 
15 D22 D23 D24 D25 D26 D27 D28 D29  
16 D30 D31 D32 D33 D34 D35 D36 Z4  
17 D1 D2 D3 D4 D5 D6 D7 D8  
18 D9 D10 D11 D12 D13 D14 D15 D16 36 bit data field 4 
19 D17 D18 D19 D20 D21 D22 D23 D24  
20 D25 D26 D27 D28 D29 D30 D31 D32  
21 D33 D34 D35 D36 Z5 D1 D2 D3  
22 D4 D5 D6 D7 D8 D9 D10 D11  
23 D12 D13 D14 D15 D16 D17 D18 D19 36 bit data field 5 
24 D20 D21 D22 D23 D24 D25 D26 D27  
25 D28 D29 D30 D31 D32 D33 D34 D35  
26 D36 Z6 D1 D2 D3 D4 D5 D6  
27 D7 D8 D9 D10 D11 D12 D13 D14  
28 D15 D16 D17 D18 D19 D20 D21 D22 36 bit data field 6 
29 D23 D24 D25 D26 D27 D28 D29 D30  
30 D31 D32 D33 D34 D35 D36 Z7 D1  
31 D2 D3 D4 D5 D6 D7 D8 D9  
32 D10 D11 D12 D13 D14 D15 D16 D17  
33 D18 D19 D20 D21 D22 D23 D24 D25 36 bit data field 7 
34 D26 D27 D28 D29 D30 D31 D32 D33  
35 D34 D35 D36 Z8 D1 D2 D3 D4  
36 D5 D6 D7 D8 D9 D10 D11 D12  
37 D13 D14 D15 D16 D17 D18 D19 D20 36 bit data field 8 
38 D21 D22 D23 D24 D25 D26 D27 D28  
39 D29 D30 D31 D32 D33 D34 D35 D36  

 

Figure 15: A-TRAU 320 bit frame 

Data Bits (Dxx): 

The 288 data bits of an A-TRAU frame are divided in eight fields of 36 bits. 

Control bits (C Bits): 

C1 to C4: 

The Control bits C1 to C4 define the used data rate. C1 to C4 in the first A-TRAU frame indicate the data rate in send 
direction. 
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C1 to C4 in the second A-TRAU frame indicate the used data rate in backward direction. This is required for Rate 
Control that is required in uplink direction. For details on Rate Control see 3G TS 25.415 [42]. 

Table 11: A-TRAU’ control bits 

C1 C2 C3 C4 DateRadio Interface User Rate 
1 0 1 1 57.6 kbit/s 
1 0 1 0 33.6 kbit/s 
1 0 0 1 32 kbit/s 
1 0 0 0 28.8 kbit/s 
0 1 1 1 14.4 kbit/s 

 

C5: 

C5 is not used, it is set to binary ‘1’. 

Bit M1: 

An A-TRAU’ frame is made of two consecutive A-TRAU which build the transport container for 576 data bits. Bit M1 
is used to determine the order of the A-TRAU frames within an A-TRAU’ frame. 

The two M1 bits are referred to as the Frame Start Identifier. The FSI value is 01. These values are assigned to the M1 
bit as shown below: 

Table 12: Frame Start Identifier 

 M1 bit 
First A-TRAU frame 0 

Second A-TRAU frame 1 
 

Bit M2: 

The M2 bit is used to indicate ‘valid’ A-TRAU’ frames. The M2 bit in both of the two consecutive A-TRAU frames 
relating to an A-TRAU’ frame shall have the same value. 

In transparent mode M2 is clamped to binary ‘0’.  

In non-transparent mode M2 is used for DTX. If DTX is applied, M2 is set to binary ‘1’. If DTX is not to be applied, 
M2 bit is set to binary ‘0’. The DTX handling is used in both directions for rate adaptation purpose. This means that the 
sending entity will insert ‘fill RLP-frames’ with DTX set to binary ‘1’ in case no RLP-frame is available. 

Z bits: 

The bits Zi are used for Framing Pattern Substitution mechanism. This mechanism is defined in GSM 08.20 [28]. 

11.3 Handover within 3G PLMNs 
After a handover from a 3G MSC to another 3G MSC the user plane between the anchor MSC and the visited MSC shall 
comply to  

• the Iu UP protocol if both MSC are connected via an ATM interface. 

• the A-TRAU’ protocol if both MSC are connected via a TDM interface except for the transparent cases FNUR = 32 
kbit/s (ITC = UDI or RDI), FNUR = 56 kbit/s (ITC=RDI) and FNUR = 64 kbit/s (ITC=UDI). For theseboth 
exceptions a plain 64 kbit/s channel is used between the MSCs. The rate adaptation between 64kbit/s and 32kbit/s is 
based on ITU-T I.460. 
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10.2 User Plane 

10.2.1 Handover from UMTS to GSM 

After a handover from UMTS to GSM the user plane between the anchor MSC and the visited MSC shall comply to the 
standard GSM A-interface protocols, i.e  

• A-TRAU or modified V.110 frames as defined in GSM 04.21 [18] and GSM 08.20 [19]. 

• up to four 16kbit/s substreams are multiplexed in one 64kbit/s channel (Split/Combine function and Multiplexing 
function as defined in GSM 04.21 [18] and GSM 08.20 [19]). 

10.2.2 Handover from GSM to UMTS 

After a handover from GSM to UMTS the user plane between the anchor MSC and the visited MSC shall comply to the 
A-TRAU’ protocol except for FNUR = 56 kbit/s (ITC=RDI) and FNUR = 64 kbit/s (ITC=UDI). For both exceptions a 
plain 64 kbit/s channel is used between the MSCs. 

The A-TRAU’ protocol is defined as follows: 

• A-TRAU’ frames are transmitted in regular intervals of 10 ms; 

• an A-TRAU’ frame consists of two consecutive A-TRAU frames (as defined in GSM 08.20 [19]) each with a length 
of 320 bit;  

• the A-TRAU’ protocol is used on a plain 64 kbit/s channel without substreams; 

• the same A-TRAU’ format is used for the transparent and non-transparent transmission mode; 

• in transparent mode the number of data bits in an A-TRAU’ frame depend on the user rate only, each user rate 
corresponds to a fixed number of data bits (see below); 

• in non-transparent mode A-TRAU’ frames contain always complete RLP frames, rate adaptation is performed by 
means of the M2 bit; 

• the M1-bit is used to identify 1st and 2nd frame in both transmission modes.  

10.2.2.1 Frame layout for the different transparent user rates:  

The number of data bits in an A-TRAU’ frame depend on the user rate only, each user rate corresponds to a fixed 
number of data bits in an A-TRAU’ frame: 

Date Rate Number of data bits per A-TRAU’ frame 
33.6 kbit/s 336 
32 kbit/s 320 
28.8 kbit/s 288 

 

The data bits are inserted in the A-TRAU’ frame starting with D1 of Data field 1 of the first A-TRAU frame. The 
unused bits are filled with binary ‘1’. 

10.2.2.2 A-TRAU’ frame format 

One A-TRAU’ frame consists of two consecutive A-TRAU frames. The following figure shows the format of one 
A-TRAU frame: 

 bit number  
Octet number 0 1 2 3 4 5 6 7  
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0 0 0 0 0 0 0 0 0  
1 0 0 0 0 0 0 0 0  
2 1 C1 C2 C3 C4 C5 M1 M2  
3 Z1 D1 D2 D3 D4 D5 D6 D7  
4 D8 D9 D10 D11 D12 D13 D14 D15 36 bit data field 1 
5 D16 D17 D18 D19 D20 D21 D22 D23  
6 D24 D25 D26 D27 D28 D29 D30 D31  
7 D32 D33 D34 D35 D36 Z2 D1 D2  
8 D3 D4 D5 D6 D7 D8 D9 D10  
9 D11 D12 D13 D14 D15 D16 D17 D18 36 bit data field 2 
10 D19 D20 D21 D22 D23 D24 D25 D26  
11 D27 D28 D29 D30 D31 D32 D33 D34  
12 D35 D36 Z3 D1 D2 D3 D4 D5  
13 D6 D7 D8 D9 D10 D11 D12 D13  
14 D14 D15 D16 D17 D18 D19 D20 D21 36 bit data field 3 
15 D22 D23 D24 D25 D26 D27 D28 D29  
16 D30 D31 D32 D33 D34 D35 D36 Z4  
17 D1 D2 D3 D4 D5 D6 D7 D8  
18 D9 D10 D11 D12 D13 D14 D15 D16 36 bit data field 4 
19 D17 D18 D19 D20 D21 D22 D23 D24  
20 D25 D26 D27 D28 D29 D30 D31 D32  
21 D33 D34 D35 D36 Z5 D1 D2 D3  
22 D4 D5 D6 D7 D8 D9 D10 D11  
23 D12 D13 D14 D15 D16 D17 D18 D19 36 bit data field 5 
24 D20 D21 D22 D23 D24 D25 D26 D27  
25 D28 D29 D30 D31 D32 D33 D34 D35  
26 D36 Z6 D1 D2 D3 D4 D5 D6  
27 D7 D8 D9 D10 D11 D12 D13 D14  
28 D15 D16 D17 D18 D19 D20 D21 D22 36 bit data field 6 
29 D23 D24 D25 D26 D27 D28 D29 D30  
30 D31 D32 D33 D34 D35 D36 Z7 D1  
31 D2 D3 D4 D5 D6 D7 D8 D9  
32 D10 D11 D12 D13 D14 D15 D16 D17  
33 D18 D19 D20 D21 D22 D23 D24 D25 36 bit data field 7 
34 D26 D27 D28 D29 D30 D31 D32 D33  
35 D34 D35 D36 Z8 D1 D2 D3 D4  
36 D5 D6 D7 D8 D9 D10 D11 D12  
37 D13 D14 D15 D16 D17 D18 D19 D20 36 bit data field 8 
38 D21 D22 D23 D24 D25 D26 D27 D28  
39 D29 D30 D31 D32 D33 D34 D35 D36  

Figure 2: A-TRAU 320 bit frame 

Data Bits (Dxx): 

The 288 data bits of an A-TRAU frame are divided in eight fields of 36 bits. 

Control bits (C Bits): 

C1 to C4: 

The Control bits C1 to C4 define the used data rate. C1 to C4 in the first A-TRAU frame indicate the data rate in send 
direction. 

C1 to C4 in the second A-TRAU frame indicate the used data rate in backward direction. This is required for Rate 
Control that is required in uplink direction. For details on rate control see 3G TS 25.415 [13]. 

C1 C2 C3 C4 DateRadio Interface User Rate 
1 0 1 1 57.6 kbit/s 
1 0 1 0 33.6 kbit/s 
1 0 0 1 32 kbit/s 
1 0 0 0 28.8 kbit/s 
0 1 1 1 14.4 kbit/s 
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C5: 

C5 is not used, it is set to binary ‘1’. 

Bit M1: 

An A-TRAU’ frame is made of two consecutive A-TRAU which build the transport container for 576 data bits. Bit M1 
is used to determine the order of the A-TRAU frames within an A-TRAU’ frame. 

The two M1 bits are referred to as the Frame Start Identifier. The FSI value is 01. These values are assigned to the M1 
bit as shown below: 

 M1 bit 
 

First A-TRAU frame 0 
Second A-TRAU frame 1 

 

Bit M2: 

The M2 bit is used to indicate ‘valid’ A-TRAU’ frames. The M2 bit in both of the two consecutive A-TRAU frames 
relating to an A-TRAU’ frame shall have the same value. 

Transparent mode: 

In transparent mode M2 is clamped to binary ‘0’. 

The 3G MSC (uplink direction) sets M2 to binary ‘1’ until it receives valid SDUs. When receiving valid SDUs M2 is set 
to binary ‘0’. 

Non-transparent mode: 

In non-transparent mode M2 is used for DTX. If DTX is applied, M2 is set to binary ‘1’. If DTX is not to be applied, 
M2 bit is set to binary ‘0’. The DTX handling is used in both directions for rate adaptation purpose. This means that the 
sending entity will insert ‘fill RLP-frames’ with DTX set to binary ‘1’ in case no RLP-frame is available. 

Z bits: 

The bits Zi are used for Framing Pattern Substitution mechanism. This mechanism is defined in GSM08.20 [19] . 

10.2.3 Handover within 3G PLMNs 

After a handover from a 3G MSC to another 3G MSC the user plane between the anchor MSC and the visited MSC shall 
comply to  

• the Iu UP protocol if both MSC are connected via an ATM interface. 

• the A-TRAU’ protocol if both MSC are connected via a TDM interface except for the transparent cases FNUR = 32 
kbit/s (ITC = UDI or RDI), FNUR = 56 kbit/s (ITC=RDI) and FNUR = 64 kbit/s (ITC=UDI). For theseboth 
exceptions a plain 64 kbit/s channel is used between the MSCs. The rate adaptation between 64kbit/s and 32kbit/s is 
based on ITU-T I.460. 
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10.2 User Plane 

10.2.1 Handover from UMTS to GSM 

After a handover from UMTS to GSM the user plane between the anchor MSC and the visited MSC shall comply to the 
standard GSM A-interface protocols, i.e  

• A-TRAU or modified V.110 frames as defined in GSM 04.21 [18] and GSM 08.20 [19]. 

• up to four 16kbit/s substreams are multiplexed in one 64kbit/s channel (Split/Combine function and Multiplexing 
function as defined in GSM 04.21 [18] and GSM 08.20 [19]). 

10.2.2 Handover from GSM to UMTS 

After a handover from GSM to UMTS the user plane between the anchor MSC and the visited MSC shall comply to the 
A-TRAU’ protocol except for FNUR = 56 kbit/s (ITC=RDI) and FNUR = 64 kbit/s (ITC=UDI). For both exceptions a 
plain 64 kbit/s channel is used between the MSCs. 

The A-TRAU’ protocol is defined as follows: 

• A-TRAU’ frames are transmitted in regular intervals of 10 ms; 

• an A-TRAU’ frame consists of two consecutive A-TRAU frames (as defined in GSM 08.20 [19]) each with a length 
of 320 bit;  

• the A-TRAU’ protocol is used on a plain 64 kbit/s channel without substreams; 

• the same A-TRAU’ format is used for the transparent and non-transparent transmission mode; 

• in transparent mode the number of data bits in an A-TRAU’ frame depend on the user rate only, each user rate 
corresponds to a fixed number of data bits (see below); 

• in non-transparent mode A-TRAU’ frames contain always complete RLP frames, rate adaptation is performed by 
means of the M2 bit; 

• the M1-bit is used to identify 1st and 2nd frame in both transmission modes.  

10.2.2.1 Frame layout for the different transparent user rates:  

The number of data bits in an A-TRAU’ frame depend on the user rate only, each user rate corresponds to a fixed 
number of data bits in an A-TRAU’ frame: 

Date Rate Number of data bits per A-TRAU’ frame 
33.6 kbit/s 336 
32 kbit/s 320 
28.8 kbit/s 288 

 

The data bits are inserted in the A-TRAU’ frame starting with D1 of Data field 1 of the first A-TRAU frame. The 
unused bits are filled with binary ‘1’. 

10.2.2.2 A-TRAU’ frame format 

One A-TRAU’ frame consists of two consecutive A-TRAU frames. The following figure shows the format of one 
A-TRAU frame: 

 bit number  
Octet number 0 1 2 3 4 5 6 7  
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0 0 0 0 0 0 0 0 0  
1 0 0 0 0 0 0 0 0  
2 1 C1 C2 C3 C4 C5 M1 M2  
3 Z1 D1 D2 D3 D4 D5 D6 D7  
4 D8 D9 D10 D11 D12 D13 D14 D15 36 bit data field 1 
5 D16 D17 D18 D19 D20 D21 D22 D23  
6 D24 D25 D26 D27 D28 D29 D30 D31  
7 D32 D33 D34 D35 D36 Z2 D1 D2  
8 D3 D4 D5 D6 D7 D8 D9 D10  
9 D11 D12 D13 D14 D15 D16 D17 D18 36 bit data field 2 
10 D19 D20 D21 D22 D23 D24 D25 D26  
11 D27 D28 D29 D30 D31 D32 D33 D34  
12 D35 D36 Z3 D1 D2 D3 D4 D5  
13 D6 D7 D8 D9 D10 D11 D12 D13  
14 D14 D15 D16 D17 D18 D19 D20 D21 36 bit data field 3 
15 D22 D23 D24 D25 D26 D27 D28 D29  
16 D30 D31 D32 D33 D34 D35 D36 Z4  
17 D1 D2 D3 D4 D5 D6 D7 D8  
18 D9 D10 D11 D12 D13 D14 D15 D16 36 bit data field 4 
19 D17 D18 D19 D20 D21 D22 D23 D24  
20 D25 D26 D27 D28 D29 D30 D31 D32  
21 D33 D34 D35 D36 Z5 D1 D2 D3  
22 D4 D5 D6 D7 D8 D9 D10 D11  
23 D12 D13 D14 D15 D16 D17 D18 D19 36 bit data field 5 
24 D20 D21 D22 D23 D24 D25 D26 D27  
25 D28 D29 D30 D31 D32 D33 D34 D35  
26 D36 Z6 D1 D2 D3 D4 D5 D6  
27 D7 D8 D9 D10 D11 D12 D13 D14  
28 D15 D16 D17 D18 D19 D20 D21 D22 36 bit data field 6 
29 D23 D24 D25 D26 D27 D28 D29 D30  
30 D31 D32 D33 D34 D35 D36 Z7 D1  
31 D2 D3 D4 D5 D6 D7 D8 D9  
32 D10 D11 D12 D13 D14 D15 D16 D17  
33 D18 D19 D20 D21 D22 D23 D24 D25 36 bit data field 7 
34 D26 D27 D28 D29 D30 D31 D32 D33  
35 D34 D35 D36 Z8 D1 D2 D3 D4  
36 D5 D6 D7 D8 D9 D10 D11 D12  
37 D13 D14 D15 D16 D17 D18 D19 D20 36 bit data field 8 
38 D21 D22 D23 D24 D25 D26 D27 D28  
39 D29 D30 D31 D32 D33 D34 D35 D36  

Figure 2: A-TRAU 320 bit frame 

Data Bits (Dxx): 

The 288 data bits of an A-TRAU frame are divided in eight fields of 36 bits. 

Control bits (C Bits): 

C1 to C4: 

The Control bits C1 to C4 define the used data rate. C1 to C4 in the first A-TRAU frame indicate the data rate in send 
direction. 

C1 to C4 in the second A-TRAU frame indicate the used data rate in backward direction. This is required for Rate 
Control that is required in uplink direction. For details on rate control see 3G TS 25.415 [13]. 

C1 C2 C3 C4 DateRadio Interface User Rate 
1 0 1 1 57.6 kbit/s 
1 0 1 0 33.6 kbit/s 
1 0 0 1 32 kbit/s 
1 0 0 0 28.8 kbit/s 
0 1 1 1 14.4 kbit/s 
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C5: 

C5 is not used, it is set to binary ‘1’. 

Bit M1: 

An A-TRAU’ frame is made of two consecutive A-TRAU which build the transport container for 576 data bits. Bit M1 
is used to determine the order of the A-TRAU frames within an A-TRAU’ frame. 

The two M1 bits are referred to as the Frame Start Identifier. The FSI value is 01. These values are assigned to the M1 
bit as shown below: 

 M1 bit 
 

First A-TRAU frame 0 
Second A-TRAU frame 1 

 

Bit M2: 

The M2 bit is used to indicate ‘valid’ A-TRAU’ frames. The M2 bit in both of the two consecutive A-TRAU frames 
relating to an A-TRAU’ frame shall have the same value. 

Transparent mode: 

In transparent mode M2 is clamped to binary ‘0’. 

The 3G MSC (uplink direction) sets M2 to binary ‘1’ until it receives valid SDUs. When receiving valid SDUs M2 is set 
to binary ‘0’. 

Non-transparent mode: 

In non-transparent mode M2 is used for DTX. If DTX is applied, M2 is set to binary ‘1’. If DTX is not to be applied, 
M2 bit is set to binary ‘0’. The DTX handling is used in both directions for rate adaptation purpose. This means that the 
sending entity will insert ‘fill RLP-frames’ with DTX set to binary ‘1’ in case no RLP-frame is available. 

Z bits: 

The bits Zi are used for Framing Pattern Substitution mechanism. This mechanism is defined in GSM08.20 [19] . 

10.2.3 Handover within 3G PLMNs 

After a handover from a 3G MSC to another 3G MSC the user plane between the anchor MSC and the visited MSC shall 
comply to  

• the Iu UP protocol if both MSC are connected via an ATM interface. 

• the A-TRAU’ protocol if both MSC are connected via a TDM interface except for the transparent cases FNUR = 32 
kbit/s (ITC = UDI or RDI), FNUR = 56 kbit/s (ITC=RDI) and FNUR = 64 kbit/s (ITC=UDI). For theseboth 
exceptions a plain 64 kbit/s channel is used between the MSCs. The rate adaptation between 64kbit/s and 32kbit/s is 
based on ITU-T I.460. 
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