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4.2.2
Principle for TFO Operation for Wide-Band speech codec types (i.e. AMR-WB)

In case of AMR-WB the TRAU/TC performs in uplink direction the wideband decoding and a successive lowpass-filtering, downsampling to 8kHz sampling rate and PCM (G.711) encoding, before its sends the narrowband version of the speech signal towards its destination. This downsampled speech signal in PCM (G.711) representation allows interworking with the narrowband world (PSTN etc.). If a 64kbit/s channel is used, then a transcoded wideband signal (7 kHz speech bandwidth and 16kHz sampling rate) would anyway not fit into it. An efficient way to transport the wideband signal via such a channel is to use TFO (or TrFO) which delivers the compressed (encoded) speech. The encoded speech has a bandwidth significantly lower than 64kbit/s. In TFO_State OPERATION the TRAU/TC sends the AMR-WB TFO Frames within the LSBs of this PCM signal.

In the other, downlink direction the TRAU/TC performs G.711 decoding, upsampling to 16 kHz sampling rate, lowpass- filtering and wideband encoding before it sends the AMR-WB parameters down to the A/Iu  interface. In TFO_State OPERATION the TRAU sends the AMR-WB parameters as received via the TFO Frames downlink. 

A listener on the A/Iu interface will always hear the narrowband version of the speech conversation, while both ends send and receive the wideband version.

The basic principle for TFO operation for WB speec codec tpyes is the same as for narrow-band speech codec types (see section before). The following items must additionally be considered:

-
A new size of 640 bits for the 32 kbit/s TFO Frames format is needed in case the highest AMR-WB modes shall be used (the related TRAU format is defined in 48.060).

-
The scenario in figure 4.2.2-1 shows the situation when AMR-WB TFO has not yet been established while the call started with a narrowband codec. This is a likely starting scenario, because it it not desirable to occupy radio ressources unnecessarily with wide-band signals, until TFO is operational.

Nex modification

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 andHandover_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)


NOTE 0:
Any spare control bits shall be coded as binary "1". They are reserved for future use and may change.

The CRC1 covering also the control bits C1..C25 shall be recomputed in the transcoders.

The coding of the Data Bits is described in 3GPP TS 48.060.

In 3G systems, the Frame_Classification Bits must be derived from the Frame Quality Indicator (FQI) and Frame Type Index as defined in the 3GPP TS 26.101. Table 5.2.2.1-3 provides the conversion rules between the generic AMR Frames (as defined in 3GPP TS 26.101) and TFO Frames. In this table, the arrows in the fourth column indicate the direction for which the conversion applies.

NOTE 1:
A one-to-one relationship between Generic AMR Frames and TFO Frames does not always exist, but the conversion is always possible.

NOTE 2:
In the generic AMR Frames (3GPP TS 26.101), the differentiation between SID_FIRST and SID_UPDATE is done in the Data bits (SID Type Indicator). The Codec Mode Indication (CMI) is carried in 3G systems within the SID payload.

For  the FR_AMR, HR_AMR, UMTS_AMR_2 and OHR_AMR Codec Types, bits C23 - C25 shall carry either the Codec Mode Request (CMR) or the Codec Mode Indication (CMI), depending on the value of RIF, if the Frame_Classification bits are different from "0.0". If the Frame_Classification bits are equal to "0.0" (SID_First and SID_Update Frames), C23 - C25 are set to “0.0.0”, and the CMI and CMR are carried in the data bits D35 - D40.

For 3G systems using the UMTS_AMR_2 Codec Types, the TC shall monitor the changes of the uplink Codec Mode, as received in the Iu Frames. Every time the Codec Mode changes in the Iu Frames the TC shall set RIF = "0" in the corresponding TFO Frame. The next TFO Frames are alternatively marked with RIF = "1", "0", "1" and so on.

NOTE 3:
Per definition for UMTS_AMR_2 the UE shall select the phase of potential Codec Mode changes in uplink once at call set-up and shall not alter this later on. At call set-up TFO is not active and the TC has enough time to find the phase of the RIF by the proposed implicit method, before the first TFO Frame has to be sent.

Nex modification

5.2.2.3
TFO Frame Format AMR_WB_TFO_16k and AMR_WB_TFO_32k
TFO Frames with format AMR_WB_TFO_16k and AMR_WB_TFO_32k are derived from the TRAU Frames for Adaptive Multi-Rate Wide Band as defined in the 3GPP TS 48.060. The AMR_WB_TFO_16k Frame structure is illustrated in Table 5.2.2.3-1 below, using the same notations as in 3GPP TS 48.060. 
For AMR_WB_TFO_32k Frames the identical frame structure is used twice, once in the lower 16k main part (identical to the AMR_WB_TFO_16k) and in the upper 16k extension part (carrying some data bits, but no synchhronisation and no control bits, see Table 5.2.2.3-2). The unspecified bits in Table 5.2.2.3-2 shall not alter the bits of the PCM samples on the 64 kbit/s A interface.
Table 5.2.2.3-3 defines the coding of the Control Bits for the Frame Type (== Codec Type) field (C1..C4) in AMR_WB_TFO_16k and AMR_WB_TFO_32k frames. For the remaining control bits (C5…C25) the definition is as for AMR_TFO_16k frames for FR_AMR. 
Table 5.2.2.3-1: Structure of AMR_WB_TFO_16k Frames 
and the lower 16k main part of AMR_WB_TFO_32k Frames
	
	
	
	Bit number 
	
	
	


	Octet no.
	1
	2
	3
	4
	5
	6
	7
	8

	0a
	0
	0
	0
	0
	0
	0
	0
	0

	1a
	0
	0
	0
	0
	0
	0
	0
	0

	2a
	1
	C1
	C2
	C3
	C4
	C5
	C6
	C7

	3a
	C8
	C9
	C10
	C11
	C12
	C13
	C14
	C15

	4a
	1
	C16
	C17
	C18
	C19
	C20
	C21
	C22

	5a
	C23
	C24
	C25
	D1
	D2
	D3
	D4
	D5

	6a
	1
	D6
	D7
	D8
	D9
	D10
	D11
	D12

	7a
	D13
	D14
	D15
	D16
	D17
	D18
	D19
	D20

	8a..36a
	
	
	
	
	
	
	
	

	37a
	D238
	D239
	D240
	D241
	D242
	D243
	D244
	D245 

	38a
	1
	D246
	D247
	D248
	D249
	D250
	D251
	D252

	39a
	D253
	D254
	D255
	D256
	T1
	T2
	T3
	T4


Table 5.2.2.3-2: Structure of the upper 16k extension part in AMR_WB_TFO_32k Frames

	
	
	
	Bit number 
	
	
	


	Octet no.
	1
	2
	3
	4
	5
	6
	7
	8

	0b
	
	
	
	
	
	
	
	

	1b
	
	
	
	
	
	
	
	

	2b
	
	
	
	
	
	
	
	

	3b
	
	
	
	
	
	
	
	

	4b
	
	
	
	
	
	
	
	

	5b
	
	
	
	D1
	D2
	D3
	D4
	D5

	6b
	
	D6
	D7
	D8
	D9
	D10
	D11
	D12

	7b
	D13
	D14
	D15
	D16
	D17
	D18
	D19
	D20

	8b..36b
	
	
	
	
	
	
	
	

	37b
	D238
	D239
	D240
	D241
	D242
	D243
	D244
	D245 

	38b
	1
	D246
	D247
	D248
	D249
	D250
	D251
	D252

	39b
	D253
	D254
	D255
	D256
	
	
	
	


Table 5.2.2.3-3: Coding of the Frame Type for AMR_WB_TFO_16k Frames 
and AMR_WB_TFO_32k Frames

	Control Bits 
	Description
	Comment

	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.

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


Note: By definition FR_AMR-WB and OHR_AMR-WB do only use the AMR_WB_TFO_16k Frame, because they never use a Codec Mode higher than 12.65 kbit/s. UMTS_AMR-WB and OFR_AMR-WB use the AMR_WB_TFO_32k Frame when at least one Codec Mode is above 12.65 kbit/s.



	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


 
	
	
	

	
	
	

	













	













	

	


	


	

	
	
	


	
	
	


	
	
	

	


	


	


	




	




	


	




	




	


	




	




	


	

	

	



	
	
	


NOTE:
Any spare control bits shall be coded as binary "1". They are reserved for future use and may change.

The CRC covering also the control bits C1..C25 shall be recomputed in the transcoder, because some control bits change between TRAU Frames and TFO Frames, e.g. the coding of the Frame Type.

The coding of the Data Bits is described in 3GPP TS 48.060. In AMR_WB_TFO_32k Frames the data bits in the upper 16k extension part shall be set as defined in TS 48.060. But in all unused bit positions of this upper extension part the bits of the PCM samples shall not be altered in order to minimise the audible effect.
In 3G systems, the Frame_Classification Bits must be derived from the Frame Quality Indicator (FQI) and Frame Type Index as defined in the 3GPP TS 26.201. The conversion rules are the same as for the FR_AMR.
NOTE 1:
A one-to-one relationship between Generic WB AMR Frames and TFO Frames does not always exist, but the conversion is always possible.

NOTE 2:
In the generic WB AMR Frames (3GPP TS 26.201), the differentiation between SID_FIRST and SID_UPDATE is done in the Data bits (SID Type Indicator). The Codec Mode Indication (CMI) is carried in 3G systems within the SID payload.


3G systems using the UMTS_AMR-WB Codec Type, the TC shall monitor the changes of the uplink Codec Mode, as received in the Iu Frames. Every time the Codec Mode changes in the Iu Frames the TC shall set RIF = "0" in the corresponding TFO Frame. The next TFO Frames are alternatively marked with RIF = "1", "0", "1" and so on.

NOTE 3:
Per definition for UMTS_AMR-WB the UE selects the phase of potential Codec Mode changes in uplink once at call set-up and does not alter this later on. At call set-up TFO is not active and the TC has enough time to find the phase of the RIF by the proposed implicit method, before the first TFO Frame has to be sent.


	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


The Synchronisation Pattern is similar to the Synchronisation Pattern in 3GPP TS 48.060, with some exceptions related to the value of the EMBED Bit:


EMBED equal "0": the Synchronisation Pattern is exactly as described in the 3GPP TS 48.060;
EMBED equal "1": the Synchronisation Pattern contains an embedded TFO Message.

For the coding of the Data Bits see 3GPP TS 48.060.
For the coding of the Time Alignment Bits (T_Bits, T1 .. T4) see 3GPP TS 48.060. When the TFO Frame is generated by a GSM Network, the T_Bits normally correspond to the T_Bits received in the up-link TRAU Frame.

5.2.3
Transmission of the bits of 16 kbit/s TFO Frames

For the purpose of this description the 320 bits of one TFO Frame are arranged in 40 rows (0..39), with 8 bit each (1..8: one octet) as in 3GPP TS 48.060.

The bits of 16 kbit/s TFO Frames are transmitted in the following order:

Bit m of octet n, shall be transmitted in the Least Significant Bit of the

PCM sample k = n*4 + (m+1)/2
for m = (1, 3, 5, 7) and n = (0..39).

Bit m of octet n shall be transmitted in the second Least Significant Bit of the

PCM sample k = n*4 +  m/2
for  m = (2, 4, 6, 8) and n = (0..39).

PCM sample (k=1) is the first PCM sample of the TFO Frame, which follows the received uplink TRAU frame with a small delay (Tultfo), as described in clause 8, see figure 8.1.2-1.
5.2.3
Transmission of the bits of 32 kbit/s TFO Frames

For the purpose of this description the 640 bits of one TFO Frame are arranged in 2 x 40 rows (0a..39a, 0b…39b), with 8 bit each (1..8: one octet) as in 3GPP TS 48.060, see also Table 5.2.2.3-1and Table 5.2.2.3-2.

The bits of 32 kbit/s TFO Frames are transmitted in the following order:

Bit m of octet n, shall be transmitted in the Least Significant Bit of the

PCM sample k = n*4 + (m+1)/2
for m = (1, 3, 5, 7) and n = (0a...39a).

Bit m of octet n shall be transmitted in the second Least Significant Bit of the

PCM sample k = n*4 +  m/2
for  m = (2, 4, 6, 8) and n = (0a..39a).

Bit m of octet n, shall be transmitted in the third Least Significant Bit of the

PCM sample k = n*4 + (m+1)/2
for m = (1, 3, 5, 7) and n = (0b...39b).

Bit m of octet n shall be transmitted in the forth Least Significant Bit of the

PCM sample k = n*4 +  m/2
for  m = (2, 4, 6, 8) and n = (0b..39b).

PCM sample (k=1) is the first PCM sample of the TFO Frame, which follows the received uplink TRAU frame with a small delay (Tultfo), as described in clause 8, see figure 8.1.2-1.

It is important that the lower main 16k part and the upper 16k extension part are exactly synchronised as described above, see also clause 8.
Nex modification

5.2.5
Optional AMR_TRAU_8+8k Frames

For TFO Connections with FR_AMR on the local side and HR_AMR on the distant side the local side may use the AMR_TRAU_8+8k frame format after TFO has been established. The AMR_TRAU_8+8k Frame is based on the TRAU Frame formats for the AMR for 8 kBit/s sub-multiplexing as defined in 3GPP TS 48.061 (TRAU_8k), with the additional Synchronisation pattern as defined in Figure 5.2.2.2-4. The differences to AMR_TFO_8+8k frames are:

Nex modification






	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	



	
	
	

	
	
	

	













	













	


	


	


	

	
	
	

	

	
	

	








	








	

	
	
	


	
	
	


	
	
	

	
	
	

	
	
	

	


	


	


	




	




	


	

	

	



	
	
	












	
	
	

	
	
	
	
	
	

	
	

	
	
	
	
	
	

	
	

	
	
	
	
	
	

	
	

	
	
	
	
	
	

	
	

	

	
	
	
	
	
	

	
	

	
	
	
	
	
	

	
	

	
	
	
	
	
	

	
	

	
	
	
	
	
	

	
	

	
	
	
	
	
	

	
	




















5.5
Determination of the TFO Frame format

The TFO Frame format is depending on the Codec Types at both ends of the TFO connection.

For the GSM FR and GSM EFR Speech Codec Types, the TFO Frame format shall be 16 kbit/s (see clause 5.2.1).

For the GSM HR Speech Codec Type, the TFO Frame format shall be 8 kbit/s (see clause 5.3.1).

For any TFO connection with at least one side using the HR_AMR (HR_AMR–HR_AMR, HR_AMR–FR_AMR, HR_AMR-UMTS_AMR_2, HR_AMR-OHR_AMR) the TFO frame format shall be AMR_TFO_8+8k (see clause 5.2.2.2).

For the AMR TFO connections involving OHR_AMR-OHR_AMR, UMTS_AMR-UMTS_AMR, UMTS_AMR_2-UMTS_AMR_2 and UMTS_AMR_2-FR_AMR-FR_AMR the TFO Frame format shall be AMR_TFO_16k (see clause 5.2.2.1).

For any AMR-WB TFO connection not supporting codec modes higher than 12.65 kbit/s, the TFO frame format shall be AMR_WB_TFO_16k.

For all other AMR WB TFO connections, the TFO frame format shall be AMR_WB_TFO_32k.

Nex modification

8.1.2
Time Alignment of TFO Frames to Uplink TRAU Frames

The contents of the Uplink TRAU Frame, received from the BTS via the Abis/Ater Interface, undergo the small, constant delay (Tultfo) required to perform the modifications of the EMBED, Sync and potentially CRC bits, before being forwarded to the other TRAU over the A Interface as TFO Frame. Since this delay is substantially smaller than the delay for the decoded speech signal, the TFO Frames precede the corresponding speech samples. Figure 8.1.2-1 shows the relations. Note that no exact delay value for Tultfo is defined or need to be defined.
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Figure 8.1.2-1: Uplink TFO Frame Time Alignment in GSM

In case of AMR-WB with Codec Modes higher than 12.65 kbit/s the lower main 16k part defines synchronisation and control bits, while the upper 16k extension carries only data bits. It is important that these lower and upper part are exactly synchronised to each other on the A-interface. If this is not already the case on the uplink Abis/Ater interface, then the TRAU shall delay the earlier arriving part to achieve the synchronisation.













































































































































�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��http://www.3gpp.org/3G_Specs/3G_Specs.htm�


�PAGE \# "'Page: '#'�'"  �� Enter the title of the Spec to be changed (not the title of the CR!) here.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.


�PAGE \# "'Page: '#'�'"  �� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/�


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report � HYPERLINK "http://www.3gpp.org/ftp/Specs/archive/21_series/21.900/" ��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. correction).


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.


�PAGE \# "'Page: '#'�'"  �� Enter an X in the box if any other specifications are affected by this change.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





3GPP


