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Annex H (normative):
Definition of the Generic Configuration Frames for TFO

H.1
Scope

Annex H describes the Generic Configuration Frames for TFO. They may be used on the A-Interface and on the Abis/Ater-Interface for all Codec Types.

 They are designed to carry the same information as the TFO_REQ_L (TFO_ACK_L) Messages, see section 7.
These Generic Configuration Frames are based on the design of the Codec List as layed down in TS 26.103.

H.2
Structure for Generic Configuration Frames

H.2.1
Frame Structure for 8 kBit/s sub-multiplexing

The frame structure is defined in TS 48.061 REL-5 and is reprinted here for ease of use.

	
	TRAU8k / TFO8k Generic Configuration Frame
Bit number

	Octet no
	1
	2
	3
	4
	5
	6
	7
	8

	1
	0
	0
	0
	0
	0
	0
	0
	0

	2
	1
	C1 = 1
	C2 = 1
	C3 = 1
	C4 = 1
	C5 = 
EMBED
	D1
	D2

	3
	0
	1
	D3
	D4
	D5
	D6
	D7
	D8

	4
	1
	
	
	
	
	
	
	D15

	5
	1
	
	
	
	
	
	
	D22

	6
	1
	
	
	
	
	
	
	D29

	7
	1
	
	
	
	
	
	
	D36

	8
	1
	
	
	
	
	
	
	D43

	9
	1
	
	
	
	
	
	
	D50

	10
	1
	
	
	
	
	
	
	D57

	11
	1
	
	
	
	
	
	
	D64

	12
	1
	
	
	
	
	
	
	D71

	13
	1
	
	
	
	
	
	
	D78

	14
	1
	
	
	
	
	
	
	D85

	15
	1
	
	
	
	
	
	
	D92

	16
	1
	
	
	
	
	
	
	D99

	17
	1
	
	
	
	
	
	
	D106

	18
	1
	
	
	
	
	
	
	D113

	19
	1
	
	
	
	
	
	
	D120

	20
	1
	D121
	D122
	D123
	D124
	D125
	T1
	T2


H.2.2
Frame Structure for 16 kBit/s sub-multiplexing

The frame structure is defined in TS 48.060 REL-5 and is reprinted here for ease of use.
(Editor´s note to MCC: please add table grid lines)
	
	TRAU16k / TFO16k Generic Configuration Frame 
Bit number 

	Octet no.
	1
	2
	3
	4
	5
	6
	7
	8

	0
	0
	0
	0
	0
	0
	0
	0
	0

	1
	0
	0
	0
	0
	0
	0
	0
	0

	2
	1
	C1 = 1
	C 2= 1
	C3 = 1
	C4 = 1
	C5=
EMBED
	D1
	D2

	3
	D3
	D4
	D5
	D6
	D7
	D8
	D9
	D10

	4
	1
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	D25

	6
	1
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	
	D40

	8
	1
	
	
	
	
	
	
	

	9
	
	
	
	
	
	
	
	D55

	10
	1
	
	
	
	
	
	
	

	11
	
	
	
	
	
	
	
	D70

	12
	1
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	
	D85

	14
	1
	
	
	
	
	
	
	

	15
	
	
	
	
	
	
	
	D100

	16
	1
	
	
	
	
	
	
	

	17
	
	
	
	
	
	
	
	D115

	18
	1
	
	
	
	
	
	
	

	19
	
	
	
	
	
	
	
	D130

	20
	1
	
	
	
	
	
	
	

	21
	
	
	
	
	
	
	
	D145

	22
	1
	
	
	
	
	
	
	

	23
	
	
	
	
	
	
	
	D160

	24
	1
	
	
	
	
	
	
	

	25
	
	
	
	
	
	
	
	D175

	26
	1
	
	
	
	
	
	
	

	27
	
	
	
	
	
	
	
	D190

	28
	1
	
	
	
	
	
	
	

	29
	
	
	
	
	
	
	
	D205

	30
	1
	
	
	
	
	
	
	

	31
	
	
	
	
	
	
	
	D220

	32
	1
	
	
	
	
	
	
	

	33
	
	
	
	
	
	
	
	D235

	34
	1
	
	
	
	
	
	
	

	35
	
	
	
	
	
	
	
	D250

	36
	1
	
	
	
	
	
	
	

	37
	
	
	
	
	
	
	
	D265

	38
	1
	
	
	
	
	
	
	D272

	39
	D273
	D274
	D275
	D276
	T1
	T2
	T3
	T4


H.3
Coding of Generic Configuration Frames

The coding of Generic Configuration Frames in 8 kBit/s and 16 kBit/s sub-multiplexing follow exactly the same rules. The only difference is that 8k frames carry less configurations bits and may need an extension frame earlier.

H.3.1
Generic Configuration Frame Administration Section

H.3.1.1
Extendability

The first bits of each Generic Configuration Frame is reserved for the configuration frame administration.

FOLLOW:
D1, 1 bit. 
If FOLLOW is set to "0", then this is the first Generic configuration frame, if FOLLOW is set to"1", then this is a second or further Generic configuration frame.

EXTEND:
D2, 1 bit. 
If EXTEND is set to "0", then no further Generic configuration frame is following, if EXTEND is set to "1", then an additional Generic configuration frame will follow. This next Generic configuration frame may follow immediately, or with a maximum distance of 3 frames in between to allow "house-keeping" for the active codec type.

Then follows a sub-selector field that allows future extension to the Generic Configuration Frame design.

CON_SEL:
D3..D5, 3 bits
Coding: D3.D4.D5 = 0.0.0: TFO_Configuration_Frame, all other codes are reserved. 
A receiver that does not understand a (for it) reserved code shall ignore the whole configuration frame. 
Note: A potential application in future could be the introduction of a DTMF_Frame.

H.3.1.2
Version Handling

A field for a Version.Subversion is following:
Ver.Sver:

D6..D9.D10..D13, 4+4 bits; 
Example for Coding: 0101.0001 is used to code "REL 5.1.x ".
Details for handling of the version in the TFO procedures are defined in clause 4.3.
H.3.1.3
Configuration Exchange Protocol

Then the next part of each Generic Configuration Frame shall contain the protocol related parameters:
Config_Prot: 
D14..D16, 3 bits
Mess_No:


D17.D18, 2 bits
ParType:

 
D19.D20, 2 bits

Editor´s note: moved down to H.3.1.4, because it is not a protocol element, but rather a configuration parameter, sent from BTS (BSC) to TRAU to define the TRAU behaviour, like DTXd.The definitions are given in Annex C.
Editor´s note: It seems that it would be more readable and better structured, 
if clause C.6 of Annex C would be moved into Annex H.
H.3.1.4
System Identification, TFO and DTX control

System Identification (Sys_ID), DTXd, TFOE and OD are included in Generic Configuration Frames:
Sys_ID:


D21..D28, 8 bits (see TS 26.103 and Annex A.5).
DTXd:


D29, 1 bit
TFOE:


D30, 1 bit
OD:



D31, 1 bit
H.3.1.5
Specific Section for the Active Codec Type

Now follows a specific section for the Active Codec Type (==Local Used Codec). This section has a flexible design to allow future adaptations. It carries signals that are important for the real-time operation of the active codec type.

Active_Codec_Type:


D32..D39, 8 bits
ACT_Specific_Length: 
D40..D42, 3 bits. 
ACT_Specific_Extend: 
D43, 1 bit.
Active_Codec_Type defines the Codec Type that is currently used. The coding is according to TS 26.103, clause 5 (CoID).
ACT_Specific_Length defines the length of the proprietary section in multiples of 8 bits (octets).
ACT_Specific_Extend specifies an extension of this, in case these 56 bits are not sufficient. If ACT_Specific_Extend is set to "0", then no additional proprietary section follows. If ACT_Specific_Extend is set to "1" then after the first proprietary section again a second ACT_Specific_Length and ACT_Specific _Extend Field are following, and so on.

H.3.1.5.1
Specific Section for GSM_FR, GSM_HR, GSM_EFR
If the Active Codec Type is either GSM_FR or GSM_HR or GSM_EFR, then the parameters are set to:

ACT_Specific_Length := 0.0.0 (no byte is following)
ACT_Specific_Extend := 0 (no further extension).
H.3.1.5.2
Specific Section for the AMR Narrow Band Family
If the Active Codec Type is either FR_AMR, HR_AMR, UMTS_AMR, UMTS_AMR2 or OHR_AMR, 
then the parameters are set to:

ACT_Specific_Length := 0.0.1 (one byte is following)
ACT_Specific_Extend := 0 (no further extension), 
and the following parameters are defined in addition:
RIF:


D44, 


1 bit, Request or Indication Flag, as defined in TS 48.060.
CMI_abs:

D45..D47, 
3 bits, Codec Mode Indication, as defined in TS 48.060.
CMR_abs:
D48..D50, 
3 bits, Codec Mode Request, as defined in TS 48.060.
spare:


D51, 


1 bit, reserved for future use, set to “0”.
H.3.1.5.3
Specific Section for the AMR Wide Band Family

If the Active Codec Type is either FR_AMR-WB, UMTS_AMR-WB, OFR_AMR-WB or OHR_AMR-WB, 
then the parameters are set to:

ACT_Specific_Length := 0.0.1 (one byte is following)
ACT_Specific_Extend := 0 (no further extension), 

and the following parameters are defined in addition:
RIF:


D44, 


1 bit, Request or Indication Flag, as defined in TS 48.060.
CMI_abs:

D45..D47, 
3 bits, Codec Mode Indication, as defined in TS 48.060.
CMR_abs:
D48..D50, 
3 bits, Codec Mode Request, as defined in TS 48.060.
spare:


D51, 


1 bit, reserved for future use, set to “0”.
H.3.1.6
Spare Bits

If bits remain after the last used configuration parameters, see H.3.2, then these bits shall be filled with "0" (spare code in Generic Configuration Frames). 

H.3.1.7

Error Detection and Error Handling
A Generic Configuration Frame contains important information and is protected by an 8-bit-CRC including C1..C5, all data bits and all spare bits.

The 8-bit-CRC parity bits shall be placed at a fixed position at the very end of the Generic Generic Configuration Frame: 
CRC8k:

D118 to D125 in TRAU8k / TFO8k frames and 
CRC16k:

D269 to D276 in TRAU16k / TFO16k frames.
These 8 parity bits are in both cases generated by the cyclic generator polynomial: 
g(D) = D8 + D4 + D3 + D2 + 1. 
The encoding is performed in a systematic form, which means that, in GF(2), the polynomial:

-
b(1)D(N+8-1) + b(2)D(N+8-2) +...+b(N)D8 + p(1)D7 + p(2)D6 +...+ p(7)D1 + p(8);

-
p(1) ‑ p(8): 
the parity bits (D118 - D125 or the parity bits (D269 - D276);

-
b(1) ‑ b(N):  
the data bits (C1- C5, D1-D117) or the data bits (C1- C5, D1 – D268);
when divided by g(D), yields a remainder equal to 0.
A Generic Configuration Frame with CRC-error shall be regarded as invalid and shall be ignored, i.e. its parameters shall not be used and it shall not be acknowledged. A TRAU passing these Generic Configuration Frames from the Abis interface to the A interface or vice versa shall not correct the CRC, if errors are detected.
If the TRAU has to recalculate the CRC and it detects at the end that the incoming CRC indicated a transmission error, then the TRAU shall deliberately invert the newly calculated CRC before sending it along.
H.3.2
Configuration Parameter Section

The Configuration Parameter section fits between the ACT specific section and the Error Protection section. If not enough space is left there, then another Generic Configuration Frame shall be used for the remaining parameter bits. These remaining bits shall be placed in the next Configuratioin Frame starting after the ACT specific section, and so on.

H.3.2.1
Mapping for Single Codec Type

An exactly defined Mapping between TS 26.103 and TFO_Configuration_Frames exists. 
This is defined as follows:

The "Single_Codec" identifier as defined in TS 26.103 is omitted.

The "Length_Indicator" is shortened to 3 bits and an "Extension_Indicator" is introduced in addition.
That allows directly up to 7 octets for parameters per Codec Type. If this is not sufficient (potentially in future cases), then the "Extension_Indicator" is set to "1" and then a Length_Indicator and Extension_Indicator is again following with again a parameter field of up to 7 octets for the remaining configuration parameters, and so on.
The Length_Indicator counts all octets after the OID_Indicator.

The "Compatibility Information" is omitted, when not necessary. This is indicated by a single bit ("Compatibility_Information_Indicator") that is set to "0" normally and to "1" if the Compatibility_Information octet is present.

The "Organisation IDentifier" (OID) is omitted, when not necessary. This is indicated by a single bit ("OID_Indicator") that is set to "0" normally and to "1", if the OID octet is present.
When the OID is omitted then OID==”ETSI” shall be assumed.
The "CoID" (Codec Type Identifier) is exactly copied (8 bits).

The configuration parameters are exactly copied as specified in TS 26.103, MSB first.
Table H.3.2-1 summarises the design for the example “FR AMR” as one Codec Type in the Codec List. 
Table H.3.2-1 Design of the Codec Type Configuration
for the example FR AMR
	Name
	TS 26.103
	TS 28.062
	Comment

	Single_Codec_Indicator
	8 bits
	0 bits
	omitted in TS 28.062

	Length_Indicator 
	8 bits
	3 bits
	“1.0.0”  (4 octets following after the Organisation_Identifier_Indicator)

	Extension_Indicator
	 -
	1 bits
	“0” no further Extension necessary

	Compatibility_Information_Indicator
	 -
	1 bit
	“0” Compatibility_Information is omitted

	Organisation_Identifier_Indicator
	1 bit
	1 bit
	“0” Organisation_Identifier is omitted

	Compatibility_Information
	8 bits
	0 bits
	omitted, when not indicated

	Organisation_Identifier
	8 bits
	0 bits
	omitted, when not indicated

	Codec_Type_Identifier
	8 bits
	8 bits
	“FR_AMR_CoID”

	ACS
	8 bits
	8 bits
	0.1.0.0.1.1.0.1 (e.g.)

	SCS
	8 bits
	8 bits
	1.1.1.1.1.1.1.1 (can be omitted)

	OM, MACS
	8 bits
	8 bits
	0.0.0.0.0.0.0.0 (can be omitted)



For the example "AMR with all configuration parameters present" the coding in TS 26.103 takes 8*8=64 bits, while the coding in the Configuration frame takes 6+8+3*8=38 bits, with de facto identical contents. In the case of full support (i.e. SCS and OM, MACS omitted) the relation is 48 bits to 22 bits.

H.3.2.2
Codec List

If more Codec Types are present in the Codec List, then they shall follow one by one, each one coded as specified in H3.2.1 above.
The Codec Types shall be ordered according to their preference. 
Per default the most preferred Codec Type shall be the first in the list (as in TS 26.103). Then Par_Type shall be set to “0.1” (local configuration parameters) or “1.0” (distant configuration parameters).
The first Codec Type in the Codec_List shall be the optimal Codec Type, when sent by the TRAU downlink with Par_Type set to “1.1”.
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