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N4-000861 = S4-000457
5.4
Three Adaptive Multi-Rate Codec Types

The Adaptive Multi-Rate Codec algorithm is applied in GSM and UMTS in three different Codec Types.
The Codec IDentification (CoID) codes are defined to be: 
FR_AMR_CoID 


:= 0x0000.0011.
HR_AMR_CoID 

:= 0x0000.0100.
UMTS_AMR_CoID

:= 0x0000.0101.

The AMR may have several additional parameters. These parameters are optional at originating side, but mandatory for the terminating side:
Active Codec Set, ACS: eight bits.

In FR AMR and HR AMR  up to four modes may be selected by setting the corresponding bits to “1”;

In HR AMR only four out of the lower six modes can be selected; 

In UMTS AMR up to all eight modes may be selected. 

If the ACS is not specified at originating side, then all modes are supported there. 

The terminating side may then select freely. 

If ACS is not provided, then SCS and MACS can not be provided as well.

Supported Codec Set, SCS: eight bits.

In FR AMR and UMTS AMR up to eight modes may be selected by setting the corresponding bits to “1”.

In HR AMR only the lower six modes may be selected.

If the SCS is not specified at originating side, then all modes are supported there. 

The terminating side may then select freely.

If SCS is not provided, then MACS can not be provided as well.

Maximal number of Codec Modes, MACS: three bits.

In FR AMR and HR AMR one to four Codec Modes are allowed within the ACS.

Coding: “001: one, “010”: two, “011”: three, “100”: four Codec modes allowed.

In UMTS AMR one up to eight Codec Modes are allowed within the ACS.

Coding: “001: one, “010”: two, … “111”: seven, “000” eight Codec modes allowed.

If MACS is not specified at originating side, then the maximum of  modes is supported there. 

The terminating side may then select freely.

Optimisation Mode for ACS , OM: one bit.

The Optimisation Mode indicates, whether the sending side supports the modification (optimisation) of its ACS 
       for the needs of the distant side. 
      Coding: "0": Optimisation of the ACS not supported, "1" Optimisation supported by out-of-band signalling..
      This parameter is necessary to support TFO  (see TS 28.062) in "transcoders at the edge".
      In case the OM bit is set to "not supported" the offered ACS is the only one acceptable for TrFO or TFO. 
      Only Rate Control can then be used to restrict the modes of the ACS.
The Length Indicator field (LI) is set to 3, 4, 5 or 6 at originating side, depending on how many parameters are specified. The terminating side shall return the selected Codec with a full set of parameters. Hence LI shall be set to 6 always by the terminating side. If any node in the path from originating side to terminating side does not support the parameter set offered by the originating side, it may restrict it. If necessary the missing, optional parameter octets may have to be inserted then. 
The ”Single Codec” information element consists of 5 to 8 octets in case of the AMR Codec Types (table 5.4):

Table 5.4: Coding of “Single Codec” for the Adaptive Multi-Rate Codec Types


Octet
Parameter
MSB 8
7
6
5
4
3
2
1 LSB

1 m
Single Codec
Single Codec (see ITU-T Q.765.5)

2 m
Length Indication
6

3 m
Compat. Info
Compatibility Information

4 m 
OID
3GPP (“non-ITU-T organisation according to reference [5]”, See ITU-T Q.765.5)

5 m
CoID
FR_AMR_CoID  or  HR_AMR_CoID  or  UMTS_AMR_CoID

6 o
ACS
12.2
10.2
7.95
7.40
6.70
5.90
5.15
4.75

7 o
SCS
12.2
10.2
7.95
7.40
6.70
5.90
5.15
4.75

8 o
OM, MACS
(spare)
(spare)
(spare)
(spare)
OM
MACS

       with “m” = mandatory and “o” = optional

Annex A (informative) : Example Codec List for UMTS

This Annex gives some informative examples how the Codec List for UMTS may look like for the BICC protocol.
UMTS does support: UMTS AMR, FR AMR and HR AMR. It may support also GSM_EFR, TDMA_12.2, TDMA_7.40 and PDC_6.70.
One list (with arbitrarily selected Codec Type preference) could look at Originating side like:

Octet
Parameter
MSB 8
7
6
5
4
3
2
1 LSB

1
Codec List
Codec List (see ITU-T Q.765.5)

2
Length Indication (LI)
30

3
Compat. Info
Compatibility Information

4
Single Codec
Single Codec (see ITU-T Q.765.5)

5
LI
6

6
Compat. Info
Compatibility Information

7
OID
3GPP (“non-ITU-T organisation according to reference [5]”, See ITU-T Q.765.5)

8
CoID
UMTS_AMR_CoID

9 o
ACS
12.2
10.2
7.95
7.40
6.70
5.90
5.15
4.75

10 o
SCS
12.2
10.2
7.95
7.40
6.70
5.90
5.15
4.75

11 o
OM, MACS
(spare)
(spare)
(spare)
(spare)
OM
MACS

12
Single Codec
Single Codec  (see ITU-T Q.765.5)

13
LI
6

14
Compat. Info
Compatibility Information

15
OID
3GPP (“non-ITU-T organisation according to reference [5]”, See ITU-T Q.765.5)

16
CoID
FR_AMR_CoID

17 o
ACS
12.2
10.2
7.95
7.40
6.70
5.90
5.15
4.75

18 o
SCS
12.2
10.2
7.95
7.40
6.70
5.90
5.15
4.75

19 o
OM, MACS
(spare)
(spare)
(spare)
(spare)
OM
MACS

20
Single Codec
Single Codec  (see ITU-T Q.765.5)

21
LI
6

22
Compat. Info
Compatibility Information

23
OID
3GPP (“non-ITU-T organisation according to reference [5]”, See ITU-T Q.765.5)

24
CoID
HR_AMR_CoID

25 o
ACS
(spare)
(spare)
7.95
7.40
6.70
5.90
5.15
4.75

26 o
SCS
(spare)
(spare)
7.95
7.40
6.70
5.90
5.15
4.75

27 o
OM, MACS
(spare)
(spare)
(spare)
(spare)
OM
MACS

28
Single Codec
Single Codec  (see ITU-T Q.765.5)

29
LI
3

30
Compat. Info
Compatibility Information

31
OID
3GPP (“non-ITU-T organisation according to reference [5]”, See ITU-T Q.765.5)

32
CoID
EFR_CoID

      with “o” = optional octet

The Terminating Side selects one of the Codec Types and returns it, together with the selected codec attributes.

The three AMR Codec Types may have very similar, if not identical codec attributes at Originating side. The UMTS as Originating side can, however, already decide, which configuration would be preferred in case the Terminating side is UMTS, or GSM FR or GSM HR. A GSM as Originating side can not offer UMTS_AMR and the Codec attributes for FR AMR and HR AMR may be quite different.
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