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 *********** First Changes *********** 

9.3
Contact State

In this state the TFO_Protocol knows that there is a distant TFO Partner, which has sent TFO_REQ. The Codecs do match and the ACSs are compatible, or Immediate Codec Type Optimisation is possible (see below). The link from the distant partner is transparent. Now TFO_ACK need to be sent to check the transparency of the link to the distant partner.

After the exchange of TFO_REQ and/or TFO_ACK messages, it may become obvious that a preferred TFO configuration is possible when changing the codec type at the local and/or the distant side. For example, this is the case when both sides support AMR-WB but one side is currently using AMR-NB (in this case, Immediate Codec Type Optimisation is an alternative to Codec Mismatch Resolution). In this case, the TFO protocol stays in the Contact state and performs an Immediate Codec Type Optimization (see 11.7). After the codecs have been changed, the normal protocol flow continues.

As soon as a TFO_ACK or TFO_TRANS from a distant partner has been received, the TC knows that the links in both directions are digitally transparent. In the case of a Non_AMR Codec Type the TC sends TFO_TRANS to bypass the IPEs and starts sending TFO Frames, and the TFO_Protocol transits into Konnect State. In the case of an AMR or AMR-WB Codec Type the TC sends a Rate Control Command downlink to its BTS/RNC in order to steer the uplink Codec Mode down to the TFO_Setup_Mode for a safe TFO Setup. Additionally, TFO_ACK is sent to the distant TFO Partner and the TFO_Protocol transits into the Wait_RC State.

 *********** For Information *********** 

11.7
Immediate Codec Type Optimisation

The Codec Type Optimisation described in the previous section is performed after the exchange of TFO_REQ_L and TFO_ACK_L messages. Because these messages are exchanged in a late phase of the protocol and may require significant time for transmission, the optimisation may be delayed by a significant amount of time. Furthermore, if TFO was already established before optimisation, a switch to the preferred codec type may disturb the ongoing speech call. To avoid these drawbacks, the codec type optimisation can also be performed immediately during TFO establishment, i.e., in a very early stage of the TFO protocol. This option for TFO establishment is termed “Immediate Codec Type Optimisation” and is explained in the following.

The objective of the Immediate Codec Type Optimisation is to switch the codec type at the local and/or the distant side if this results in a preferred TFO configuration. The required information to decide if Immediate Codec Type Optimization shall be performed is included in the TFO_REQ and TFO_ACK messages by means of the TFO_Version Extension_Block (see Clause 7.4.5). This information is equivalent to the Codec_List included in TFO_REQ_L and TFO_ACK_L messages, however, signalled in a different way. If a preferred TFO configuration becomes possible by changing the local and/or the distant codec type, both sides remain in the Contact state as long as the Immediate Codec Type Optimisation is being performed, i.e., until the local and/or the distant side has/have changed the codec type. After the switch, the TFO protocol continues as usual.

Immediate Codec Type Optimisation becomes only effective in TFO version 5 or higher. If either the local or the distant side is using a lower version, no Immediate Codec Type Optimisation is used. Hence, the protocol is compatible with older versions that do not include Immediate Codec Type Optimisation. Note that a switch to a different codec type is always possible using the normal Codec Type Optimisation in the Mismatch state.

The procedure and preference list used for finding the optimal configuration is exactly identical to Clause 11.6. The only difference is that the required information (active codec, codec list, attributes, …) is obtained from TFO_REQ and TFO_ACK messages instead of TFO_REQ_L and TFO_ACK_L messages. Furthermore, the change of codec type is performed in the Contact state instead of the Mismatch or Operation state.

*********** Next Changes *********** 

C.5.2.3
Handovers and the AMR TFO

Handover in an ongoing AMR-TFO connection needs more attention. It can be handled more efficiently, if the BSC takes the configurations (the active local one in the serving, old BTS, the future local one in the new BTS and the distant one in the distant BTS) into account and informs the serving BTS before performing the handover ("Pre-Handover Notification"). The sending of the Pre-Handover Notification should take into account the round-trip delay if it has been reported by the BTS (see clause C.4.5).

The BSC, as a central point of the BSS, manages the AMR Speech Service configuration along the communication.

The BSC has at any time control over the ongoing call, especially over all used resources. Some AMR specific adaptation procedures are, however, handled by lower layer inband signalling directly, e.g. time alignment, CMI/CMC phase alignment and Codec_Mode adaptation (Rate Control).

*********** Next Changes *********** 

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 frames 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
The definitions are given in Annex C.

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.
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.3.1.6a
TFO and Handover_Notifications Bits

The last field in the first Generic Configuration Frame before CRC is dedicated to TFO and Handover_Notifications:

TFO_HO_NOTIF8k:

D115 to D117 in TRAU8k / TFO8k frames and
TFO_HO_NOTIF16k:
D266 to D268 in TRAU8k / TFO8k frames.
See Table 5.2.2.1-2, bits c9 to c11 for detailed coding.
If more than one Generic Configuration Frame is necessary for the whole message, then only the first Generic Configuration Frame shall contain these TFO and Handover_Notification bits.
If a Generic Configuration Frame uses the code “Handover_Soon”, then the Configuration Parameter Section (H.3.2) is dedicated to the situation after the announced handover.
Note: this field is introduced in Version 6.4.0. Earlier versions may use this field for the Configuration parameters.
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 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 TFO and Handover_Notification field.. 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.
Note: in that light the definition for AMR-WB is cumbersome, because it is somewhat "octet-hungry".

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”.
 *********** For Information and Background *********** 

5.2.2.1
TFO Frame Format AMR_TFO_16k

TFO Frames with format AMR_TFO_16k are derived from the TRAU Frames for Adaptive Multi Rate as defined in the 3GPP TS 48.060. The AMR_TFO_16k Frame structure is illustrated in Figure 5.2.2.1-1, using the same notations as in 3GPP TS 48.060. Table 5.2.2-1 defines the coding of the Control Bits for AMR TFO Frames. Note that additional TFO Configuration Parameters may be carried by the Data Bits of the TFO Frames, as defined in annex C.

	
	
	
	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
	C2
	C3
	C4
	C5
	C6
	C7

	3
	C8
	C9
	C10
	C11
	C12
	C13
	C14
	C15

	4
	1
	C16
	C17
	C18
	C19
	C20
	C21
	C22

	5
	C23
	C24
	C25
	D1
	D2
	D3
	D4
	D5

	6
	1
	D6
	D7
	D8
	D9
	D10
	D11
	D12

	7
	D13
	D14
	D15
	D16
	D17
	D18
	D19
	D20

	8..36
	
	
	
	
	
	
	
	

	37
	D238
	D239
	D240
	D241
	D242
	D243
	D244
	D245 

	38
	1
	D246
	D247
	D248
	D249
	D250
	D251
	D252

	39
	D253
	D254
	D255
	D256
	T1
	T2
	T3
	T4


Figure 5.2.2.1-1: Structure of AMR_TFO_16k Frames

Table 5.2.2.1-2: Coding of the Control Bits for AMR_TFO_16k Frames

	Control Bits 
	Description
	Comment

	
	FR_AMR, HR_AMR, UMTS_AMR_2, OHR_AMR
	UMTS_AMR
	FR_AMR, HR_AMR, OHR_AMR
	UMTS_AMR, UMTS_AMR_2

	C1 - C4

(0.0.0.1)

0.0.1.1

0.1.0.0

0.1.0.1

0.1.1.0

(1.0.0.1)

(1.0.1.0)

1.0.1.1

(1.1.0.0)

(0.0.1.0)

(1.1.0.1)
	Frame_Type / Codec Type

(GSM_FR)

FR_AMR

HR_AMR

UMTS_AMR

UMTS_AMR_2 

(FR_AMR-WB)

(UMTS_AMR-WB)

OHR_AMR

(OFR_AMR-WB)

(OHR_AMR-WB)
(GSM_EFR)
	The coding is different from the coding in TFO Messages. It is also not identical to the coding on Abis/Ater. The TRAU shall translate the coding between TRAU and TFO Frames.

Codec Types in (brackets) are not supported by this TFO Frame format. They are listed to show their coding for convenience.

	C5

0

1
	EMBED

No TFO Message embedded

A TFO Message is embedded
	Indicates the presence of an embedded TFO Message. Set by the TRAU.

	  C6 – C8


	Set to "1.1.1"(see note) 

	Codec Mode Request (CMR))
	In GSM TRAU Frames, these bits carry part of the Time Alignment. They are set to 1.1.1 by the TRAU.
	Coding as defined in 3GPP TS 48.060

	C9 - C11

0.0.0

0.0.1

0.1.0

0.1.1

1.0.0

1.0.1

1.1.0

1.1.1
	TFO and Handover_Notifications
TFO_On

TFO_Soon

TFO_Off

Handover_Soon

Handover_Complete

undefined

undefined

undefined
	In GSM TRAU Frames these bits are part of the Time Alignment field.
These bits are copied from TRAU frames to TFO Frames and vice versa.
TFO_On is the default value in TFO Frames.

	C12
	RIF (Request or Indication Flag)
	set to 0
	Copied from the uplink TRAU Frame in GSM

Generated by the Transcoder in 3G systems for FR_AMR and HR_AMR: The changes of the uplink Codec Mode, as received via the Iu Frames, are monitored. Whenever the Codec Mode changes, the RIF bit is set to "0". The next frames are then alternatingly marked with RIF = "1", "0", "1" and so on. 

	C13
	Spare (set to 1)
	C13  is spare in UL TRAU frames.

	C14 – C16
	Config_Prot
	Coding defined in Annex C.

	C17 C18
	Mess No
	Coding defined in Annex C.

	C19
	DTXd (see note)
	Copied from uplink TRAU Frame in GSM

	C20

0

1
	TFOE
TFO Disable

TFO Enable
	Copied from the uplink TRAU Frame in GSM

Generated by the Transcoder in 3G systems with the same coding as in the 3GPP TS 48.060

	C21 – C22

1 1

1 0

0 1

0 0
	Frame_Classification

"Speech_Good"

"Speech_Degraded"

"Speech_Bad"

"No_Speech"
	Copied from the uplink TRAU Frame in GSM

Derived from the Frame Quality Indicator and Frame Type for 3G systems (see Table 5.2.2.1-3 below)

	C23 – C25


	(see 3GPP TS 48.060)

CMI (if RIF == 0) or
CMR (if RIF == 1) or
0.0.0 (if  Frame_Classification == 0.0)
	Codec Mode Indication (CMI); (RIF ==0 is always the case in UMTS_AMR)
	Carry CMI or CMR depending of the value of RIF, if the Frame Classification bits are different from "0 0" (No_Speech), and set to "000" otherwise.

Copied from the uplink TRAU Frame in GSM

Derived from the Frame Quality Indicator and Frame Type for 3G systems (see Table 5.2.2.1-3)
	Coding as defined in 3GPP TS 48.060

	T1 - T4
	Time Alignment Bits
	In GSM copied from the uplink TRAU Frame
In 3G, generated by the TC (UMTS) based on Iu Frame arrival time(s)
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