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Introduction

Revisions to the document were made in Garmisch-Partenkirchen during the TFO meeting.

In S4-01TFO13 (Munich, Oct 2001) introduction of AMR-WB into REL-5 TRAU and TFO Frames was discussed. At the end it was agreed:
Begin of extract from S4-010585 (TFO-report)
S4-01TFO13: 28.062 extended for AMR-WB was presented by Mr. Karl Hellwig, Ericsson.
This contribution aimed for a re-arrangement of the configuration frames to adopt them to AMR-WB needs. Material was presented for 8k frames mainly – 16k material as a first draft only.
One focus was the re-arrangement of the CRCs:

· CRC1: In some configuration frame formats the CRC1 was omitted. It is proposed to add it at the same bit position for all configuration frames. 

· CRC_A: It covers only part of the control bits. It is proposed to delete it. Instead CRC_B shall protect the bits previously covered by CRC_A.

· CRC_B: It should be moved more towards the end of the frame, so that all configuration bits receive protection.

Other important issues:

· There is no space for WB parameters in 8k SID_Update, SID_Bad and Speech frames. Therefore they should not be used for configuration parameters at all (no matter which codec type).

· A new No_Speech frame classification should be introduced to explicitly signify a “configuration” frame.

The TFO group accepted these proposals. But because these changes would also impact the Rel4 edition of 28.062 confirmation by S4 shall be sought.

The meeting agreed that a document would be useful which differentiates the content of the parameters which are transported in forward direction (local configuration for TFO decision) and in backward direction (to tell the distant or optimized configuration. Material is invited.
It was also proposed to not transport configuration parameters in 16k speech frames for the same reason as in 8k speech frames: the AMR-WB configuration can not be transported there. This discussion is not yet finalized.

End of extract from S4-010585 (TFO-report)

It was further discussed and found acceptable to restrict MACS also for AMR-WB to 3 bits (maximally 8 different modes in ACS-WB).

The present document follows these lines.

But to be future proof and allow flexible extendibility as already provided in TFO_Messages and the TrFO Codec List, it is proposed to introduce “Configuration” Frames for HR (8k) and FR (16k) channels. These Configuration frames can be viewed as Codec-Type-independent. They contain in structure and contents the identical information as TFO_Messages, when they transport the configuration parameters in forward direction. In addition they can transport the “optimal configuration” in backward direction, similar to the vertical interface between TC and MSC in 3G core networks.

Configuration Parameters, general considerations

It depends on the Radio Access Technology (RAT = Sys_ID?), which configuration parameters are necessary. Also the Active Codec Type (ACT=LUC) and  Codec List have an influence. The scheme needs to be flexible.

It is necessary to have a flexible extendibility in order to allow an implementation of REL-n to transport configuration parameters of REL-(n+1), although these parameters are not known in size and content.

It is necessary to distinguish between configuration parameters 
in forward direction (“local configuration”, e.g. BTS(TRAU, MSC(TC, TRAU(TRAU) and
in backward direction (“distant configuration” or “optimal configuration”, e.g. TRAU(BTS, BTS(BSC (BSC(MSC?), TC(MSC).

Assumptions:

A1) It is assumed that the active RAN (e.g. GMSK) can also transport the configuration options for alternative RATs (e.g. 8PSK or UTRAN).

A2) For RAN=GMSK and 8PSK  the transcoder (TRAU) may be located within the RAT. 
For RAN=UTRAN and RAT=8PSK the transcoder (TC) is in the MGW within the Core Network.

A3) In case of inter-RAT-TFO the TRAU must decide whether the distant side offers compatible Codec Types. The TRAU must translate the distant Codec Type into one that is known on the local side. (Is that true? Or do the BTS and BSC understand e.g. UMTS_AMR2, HR_8PSK_AMR?).

Discussion and Condluusion: the TRAU shall send the distant Codec Type as is.

A4) In case of inter-RAT-TFO the TC must do the same decision, but it does not translate the Codec Type. Instead it passes the distant codec type unaltered vertically up to the MSC in CN for TrFO consideration. Is that true? Example: GMSK (FR_AMR) ( UTRAN (UMTS_AMR2):
The TRAU translates UMTS_AMR2(FR_AMR before it passes it as distant codec type to the BTS and BSC. Problem1: this cannot be done “on the fly”. Problem2: the BSC gets the wrong Codec Type and could mislead the MSC (if the codec type is passed to the MSC) in future TrFO negotiations.
The TC passes FR_AMR unaltered to MSC as distant codec type. The FR_AMR cannot be translated into UMTS_AMR_2, because it is not fully equivalent, although compatible (the UMTS_AMR_2 is a superset of FR_AMR).
Discussion and Conclusion: the TRAU shall send the distant Codec Type as is.
A5) It is assumed, that a RAT of release REL-n is able to understand and operate all Codec Types of release REL-n or earlier, and to send and receive the respective configuration parameters. 

A6) It is assumed that a RAT of release REL-n is able to send and receive the configuration parameters of Codec Types of releases after release REL-n, although it can not understand them.
Example: a FR_AMR REL-4 BTS and TRAU should be able to send the Configuration Parameters of the alternative Codec Type FR_AMR_WB of REL-5, although it does not know what this is.

Consequences:

C1) The GMSK knows only FR, HR, EFR, HR_AMR, FR_AMR and FR_AMR-WB.
       This holds for all intra_RAT interfaces: TRAU ( BTS ( BSC.

C2) The UTRAN supports UMTS_AMR, UMTS_AMR2, UMTS_AMR-WB (and EFR?).
        The TC knows the compatible codec types and can decide on TFO. 
        The TC passes (most of the?) the distant codec types unaltered to the MSC on the vertical
        interface.
        The MSC knows  (EFR?), (HR_AMR?), FR_AMR, UMTS_AMR, UMTS_AMR2, 
                                    FR_AMR-WB,UMTS_AMR-WB

 C3) The 8PSK supports what? The TC has to know these and handle them similar as in UTRAN case. A flexible scheme is necessary.

C4) Configuration Frames need a future proof extension mechanism (similar to TFO_Messages). This must be able to handle future Codec Types with today unknown parameter structures. 
The current (REL-4.2.0) configuration frames for RAT=GMSK do not fulfil this requirement.

C5) The current interface between BTS and BSC must be investigated as well. Consequently it should fulfil the same requirements on flexibility and extendibility.
C6) A clear rule must be developed that allows to translate the configuration parameters of a future, unknown Codec Type between the different transport mechanism on all interfaces:
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C7) An Extension mechanism needs to be developed that allows concatenation of consecutive Configuration Frames in case one Configuration frame is not sufficient for all parameters (especially urgent for 8k_channels).

C8) The Configuration frames should be Codec Type independent, like the TFO_Messages.
Current Configuration Parameter Sizes

The following table lists all Codec Types defined for GMSK up to REL-5 and details the parameters for the active codec type (local used codec type) and the alternative codec types.

	
	
	Radio Access Technology = GMSK

	
	Configur.          Parameter
	FR
	HR
	EFR
	HR_AMR
	FR_AMR
	FR_AMR
-WB
	

	
	
	
	
	
	
	
	
	

	Protocol
	Config_Prot
	-
	-
	-
	3
	3
	3
	

	
	Mess_No
	-
	-
	-
	2
	2
	2
	

	
	ParType
	-
	-
	-
	2
	2
	2
	

	
	OD
	-
	-
	-
	1
	1
	1
	

	sum
	
	-
	-
	-
	8
	8
	8
	

	
	
	
	
	
	
	
	
	

	Codec independent
	Sys_Id
=RAT_Id?
	-
	-
	-
	4
	4
	4
	

	
	CodecList
	-
	-
	-
	13
	13
	13
	

	
	ACT (LUC)
	-
	-
	-
	4
	4
	4
	

	sum
	
	
	
	
	21
	21
	21
	

	
	
	
	
	
	
	
	
	

	Active Codec dependent
	ACS
	-
	-
	-
	6
	8
	7
	

	
	SCS
	-
	-
	-
	6
	8
	7
	

	
	MACS
	-
	-
	-
	3
	3
	3
	

	
	OM
	-
	-
	-
	1
	1
	1
	

	
	VER
	-
	-
	-
	1
	1
	1
	

	
	unknown
	-
	-
	-
	-
	-
	-
	

	sum
	
	-
	-
	-
	17
	21
	19
	

	Worst case
	
	
	
	
	46
	50
	48
	

	
	
	
	
	
	
	
	
	

	+Alternative
	
	
	
	
	
	
	
	

	
	SCS
	-
	-
	-
	6
	8
	7
	

	
	MACS
	-
	-
	-
	3
	3
	3
	

	
	OM
	-
	-
	-
	1
	1
	1
	

	
	VER
	-
	-
	-
	1
	1
	1
	

	
	unknown
	-
	-
	-
	-
	-
	-
	

	Sum
	
	-
	-
	-
	11
	13
	12
	


The next table shows the Codec Types and parameters for UTRAN up to REL-5.

	
	
	Radio Access Technology = UTRAN

	
	Configur.          Parameter
	EFR
	UMTS_AMR
UMTS_AMR2
	UMTS_AMR-WB
	
	
	
	

	
	
	
	
	
	
	
	
	

	Protocol
	Config_Prot
	-
	3
	3
	
	
	
	

	
	Mess_No
	-
	2
	2
	
	
	
	

	
	ParType
	-
	2
	2
	
	
	
	

	
	OD
	-
	1
	1
	
	
	
	

	sum
	
	-
	8
	8
	
	
	
	

	
	
	
	
	
	
	
	
	

	Codec independent
	Sys_Id
=RAT_Id?
	-
	4
	4
	
	
	
	

	
	CodecList
	-
	13
	13
	
	
	
	

	
	ACT (LUC)
	-
	4
	4
	
	
	
	

	sum
	
	
	21
	21
	
	
	
	

	
	
	
	
	
	
	
	
	

	Active Codec dependent
	ACS
	-
	8
	9
	
	
	
	

	
	SCS
	-
	8
	9
	
	
	
	

	
	MACS
	-
	3
	3
	
	
	
	

	
	OM
	-
	1
	1
	
	
	
	

	
	VER
	-
	1
	1
	
	
	
	

	
	unknown
	-
	-
	-
	
	
	
	

	sum
	
	-
	21
	23
	
	
	
	

	Worst case
	
	
	50
	52
	
	
	
	

	
	
	
	
	
	
	
	
	

	+Alternative
	
	
	
	
	
	
	
	

	
	SCS
	-
	8
	9
	
	
	
	

	
	MACS
	-
	3
	3
	
	
	
	

	
	OM
	-
	1
	1
	
	
	
	

	
	VER
	-
	1
	1
	
	
	
	

	
	unknown
	-
	-
	-
	
	
	
	

	Sum
	
	-
	13
	14
	
	
	
	


A worst case constellation is given, when one Codec Type is active and all other knowns are listed as alternatives. Then in total 46+13+12=71 bits are necessary. This assumes that the configuration parameters are ordered as tight as possible, which results in varying places, dependent on ACT and Codec List.
But this works only for known Codec Types and cannot handle future ones.

To overcome these shortcuts:

Proposal 1:
Normalise all parameter sizes to 16 bit and hope that all future Codec Types do not need more.




This would be in the case above an increase of about 4 bits per Codec Type without quarantee.

Proposal 2:
A “length” field of 4 bits is placed in front of each Configuration set.




Similar pros and cons: 4 bits more and still not more than 16 bit per set allowed.

Proposal 3:
This proposal is in line with the construction of TFO_Messages: every Extension_Block can carry




13 net bits; the other 7 are sync (2), CRC (3) and extension (2).




=> 13+1 bits are reserved for each configuration set. 




If less bits are necessary: fill the remaining with “0”.




If more bits are necessary, then set bit 14 = “1” and add another 13+1 bit block.




In the case above 2 bits per codec would be added, the future configuration could have any length.




The layout of the 13 net bits could be identical to that of the TFO_Message_Extension_Block.




That would give the simple translation rule.

Review of TFO_Message construction

The following two figures are copied from TS 28.062. They show the basic principle of TFO_Message conctruction.

Figure 7.4-2: Construction of the shortest possible TFO_REQ_L Message
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Figure 7.4-3: Example of a TFO_REQ Message with a Codec with an index higher than 15 and with three Attribute Extension_Blocks (300 ms length)
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Figure 7.4-4: Example of a TFO_REQ_L Message with Codec_List and one alternative Codec with two Attribute Extension_Blocks (300 ms length)

What is necessary for Configuration Frame design?

Header: 

translates together with the TFO_Message-Structure and synchronisation into 




Frame Type and Synchronisation pattern of the 8k and 16k frames.

Command:
(REQ, ACK,..) translates into the Config_Prot field and Mess_No.




no 1-to-1 correlation necessary, no error protection is necessary (only simple CRC)

Sys_ID:

is copied, but without the error protection (8bits instead of 16)

SIG:


do we need a signature? Not really.

LUC:


Local Used Codec Type == Active Codec Type: is copied
Codec_x:

we could use either directly 8 bits for LUCN (ACT), or we exactly copy the TFO_Message construction:




the later is preferred, because then a 1-to-1 relation exists.

Codec_List:
is copied as is, needs 13+1 bits

Atrib_Head:
is copied as is, needs 13+1 bits

Atrib1..:

is copied as is, needs 13+1 bits

What is the difference to the signalling in TS 26.103?

TFO_Messages and Configuration_Frames define only one, unique Codec List. All Codec Typs from all RATs (currently GMSK, 8PSK, UTRAN) need to be included. This provides a compact coding, as long as the number of Codec Types is small. TS 26.103 together with the ITU-T Codec List allows a more flexible design, but less compact coding. Otherwise no big difference exists. All configuration parameters shall be present in all three signalling schemes.

REL-4 Full Rate and Half Rate AMR

The changes in REL-4 shall be minimal. The changes shall result in a substantial simplification for implementation and at the same time provide more flexibility. A slightly higher rate of stolen speech frames is taken into account. The following is proposed:

All frames classified as “No_Data” shall not carry any necessary information at all! 
No_Data frames can be ignored at receiver side and serve only for gap-filling on serial interfaces. Network interfaces can discard these No_Data frames, if bandwidth saving is possible. 

All other frames, also the frames classified with the currently spare No_Speech_Classification codes (0.1.0 and 0.1.1) shall be transmitted on network interfaces: they are reserved for future use.

Only frames classified as “Configuration shall be used to transmit configuration parameters. 

All frames classified as Speech_Good, Speech_Degraded, Speech_Bad, SID_First, SID_Update, SID_Bad and ONSET shall have the same layout as before. 
But they shall not carry configuration parameters anymore.

All frames, except “No_Data”, may carry control parameters like Time Alignment, TFOE, DTXd, UFE, ect.
Discussion on alternatives:

a) REL-4 TRAU does not send any WB indication (as in 4.2.0). 
REL-5 TRAU understands and does not consider WB. 
=> Minimal (no?) impact on REL-4 (stay in 4.20). 
=> REL-5 (NB and WB) must cope with Configuration parameters in REL-4 speech frames.
=> REL-4 NB-TRAU would not support AMR-WB.
=> REL-5 NB-TRAU would of course support the new configuration and AMR-WB.
b) Upgrade REL-4 and REL-5 to be 100% compatible: 
=> most effort for REL-4 implementations, best overall solution.
=> Version number still available for future upgrades.
=> major revision of REL-4 (to 4.3.0). Most gain.
Remark: we need some small corrections to 4.2.0 anyhow (TFO_Term).
c) Small Change in REL-4: 
- ignore (do not answer) the new (undefined in REL-4) Configuration frames
- stop configuration parameters in Speech frames, if no answer from distant side.
=> REL-5 TRAU has to stop Configuration frames and work only with TFO_Messages.
=> REL-4 TRAU does not get an answer to Configuration parameters embedded 
      in Speech frames => must stop as well and use only TFO_Messages
=> REL-4 has minimal impact, but is TFO-compatible to REL-5. 
=> Version number still available for future upgrades.

d) Use version number to differentiate REL-4/0 from REL-4/1
=> REL-5 must be able to interoperate with REL-4/0 => higher burdon
=> Version number is gone.
e) Just introduce a new Configuration “Container” into REL-4 (4.3.0) that is relayed from BSC to BTS to TRAU to distant side (REL-5 TRAU or REL-4 BSC), and back, without TRAU and BTS understanding the contents. Only a REL-5 TRAU would understand.
The BSC (must be REL-5) understands the WB Configuration  and does the handover to WB. The TRAU would fall first into NB-TFO, so not go the accelerated way.
=> smallest upgrade to REL-4 BTS and TRAU, but anyhow: upgrade necessary.
=> REL-5 TRAU and BTS must cope with configuration parameters in speech frames.
f) Use a proprietary interface between BSC and TRAU, like the vertical interface between3G- MSC and 3G-TC. This is of no concern for the standard. TRAU needs to be upgraded; BTS potentially as well (Config_Prot); BSC of course.
General question: is this flexible container easily possible on BSC-BTS interface (TS 48.058). Is necessary in all alternatives.
Conclusions

a) Configuration Frame into REL-5: work can start now.
CRs to TS 48.060, TS 28.062, TS 48.058
b) New features, like Pre_Handover TFO-Termination into REL-5

REL-4 Half Rate AMR

First draft:
All HR_AMR frames classified as “Configuration” (0.0.1) shall have the following layout: 
All the grey shaded bits are reserved for configuration parameters.
This gives 35+56=91 bits, protected with 2 CRCs.
D126 is intentionally left aside (T-Bit).
If another configuration frame is necessary, then D121 and D122 are set to “1.1”. Otherwise they are set to “0.0”.

	
	8K Configuration Frame, first frame

	
	Bit number

	Octet no
	1
	2
	3
	4
	5
	6
	7
	8

	1
	0
	0
	0
	0
	0
	0
	0
	0

	2
	1
	Time Alignment
	UFE

	3
	1
	C1
	C2
	C3
	C4
	C5
	Configura-

	4
	0
	1
	tion
	CMI
	CMR

	5
	1
	CMR
	D17
	D18
	D19
	D20
	D21
	D22

	6
	1
	
	
	
	
	
	
	D29

	7
	1
	
	Reserved for Configuration
	
	D36

	8
	1
	
	
	
	
	
	
	D43

	9
	1
	
	
	
	
	
	
	D50

	10
	1
	D51
	CRC1 (TA..D51)
	Config_Prot

	11
	1
	Mess_No
	TA + PA
	DTXd
	TFOE

	12
	1
	D65
	
	
	
	
	
	D71

	13
	1
	
	
	
	
	
	
	D78

	14
	1
	
	
	
	
	
	
	D85

	15
	1
	
	
	
	
	
	
	D92

	16
	1
	
	Reserved for Configuration
	
	D99

	17
	1
	
	
	
	
	
	
	D106

	18
	1
	
	
	
	
	
	
	D113

	19
	1
	
	
	
	
	
	
	D120

	20
	1
	D121
	D122
	CRC2 (CP..D122)
	D126=T
	T


	
	8K Configuration Frame, extensions

	
	Bit number

	Octet no
	1
	2
	3
	4
	5
	6
	7
	8

	1
	0
	0
	0
	0
	0
	0
	0
	0

	2
	1
	D1
	D2
	D3
	D4
	D5
	D6
	D7

	3
	1
	C1
	C2
	C3
	C4
	C5
	Configura-

	4
	0
	1
	tion
	
	
	
	
	

	5
	1
	D16
	D17
	D18
	D19
	D20
	D21
	D22

	6
	1
	
	
	
	
	
	
	D29

	7
	1
	
	Reserved for Configuration
	
	D36

	8
	1
	
	
	
	
	
	
	D43

	9
	1
	
	
	
	
	
	
	D50

	10
	1
	D51
	CRC1 (TA..D51)
	Config_Prot

	11
	1
	Mess_No
	TA + PA
	DTXd
	TFOE

	12
	1
	D65
	
	
	
	
	
	D71

	13
	1
	
	
	
	
	
	
	D78

	14
	1
	
	
	
	
	
	
	D85

	15
	1
	
	
	
	
	
	
	D92

	16
	1
	
	Reserved for Configuration
	
	D99

	17
	1
	
	
	
	
	
	
	D106

	18
	1
	
	
	
	
	
	
	D113

	19
	1
	
	
	
	
	
	
	D120

	20
	1
	D121
	D122
	CRC2 (CP..D122)
	D126=T
	T


REL-4 Full Rate AMR

First draft:
All FR_AMR frames classified as Configuration shall have the following layout:
All the grey shaded area can be used for configuration parameters. This gives more than sufficient space for today and future extensions: 31+49+49+53+50 = 232bits. Four CRCs are already incorporated.

	
	16k 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
	C2
	C3
	C4
	C5
	C6
	C7

	3
	C8
	C9
	C10
	C11
	C12
	C13
	Config_

	4
	1
	prot
	Mess_No
	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
	1
	D21
	D22
	D23
	D24
	D25
	D26
	D27

	9
	D28
	D29
	D30
	D31
	Configuration
	D35

	10
	1
	D36
	D37
	D38
	D39
	D40
	PAB
	TAE

	11
	TAE
	D44
	D45
	D46
	D47
	D48
	D49
	D50

	12
	1
	D52
	D52
	D53
	D54
	D55
	D56
	D57

	13
	D58
	D59
	D60
	D61
	D62
	D63
	D64
	D65

	14
	1
	D66
	D67
	D68
	D69
	D70
	D71
	D72

	15
	D73
	D74
	D75
	D76
	D77
	D78
	D79
	D80

	16
	1
	D81
	D82
	D83
	D84
	D85
	D86
	D87

	17
	D88
	D89
	D90
	D91
	D92
	CRC1 (C1..D92)

	18
	1
	D96
	D97
	D98
	D99
	D100
	D101
	D102 

	19
	D103
	D104
	D105
	D106
	D107
	D108
	D109
	D110 

	20
	1
	D111
	D112
	D113
	D114
	D115
	D116
	D117 

	21
	D118
	D119
	D120
	D121
	D122
	D123
	D124
	D125 

	22
	1
	D126
	D127
	D128
	D129
	D130
	D131
	D132 

	23
	D133
	D134
	D135
	D136
	D137
	D138
	D139
	D140 

	24
	1
	D141
	D142
	D143
	D144
	CRC2

	25
	D148
	D149
	D150
	D151
	D152
	D153
	D154
	D155 

	26
	1
	D156
	D157
	D158
	D159
	D160
	D161
	D162 

	27
	D163
	D164
	D165
	D166
	D167
	D168
	D169
	D170 

	28
	1
	D171
	D172
	D173
	D174
	D175
	D176
	D177 

	29
	D178
	D179
	D180
	D181
	D182
	D183
	D184
	D185 

	30
	1
	D186
	D187
	D188
	D189
	D190
	D191
	D192 

	31
	D193
	D194
	D195
	D196
	D197
	D198
	D199
	D200 

	32
	1
	CRC3
	D204
	D205
	D206
	D207 

	33
	D208
	D209
	D210
	D211
	D212
	D213
	D214
	D215 

	34
	1
	D216
	D217
	D218
	D219
	D220
	D221
	D222 

	35
	D223
	D224
	D225
	D226
	D227
	D228
	D229
	D230 

	36
	1
	D231
	D232
	D233
	D234
	D235
	D236
	D237 

	37
	D238
	D239
	D240
	D241
	D242
	D243
	D244
	D245 

	38
	1
	D246
	D247
	D248
	D249
	D250
	D251
	D252

	39
	D253
	CRC4
	T1
	T2
	T3
	T4





�	Karl Hellwig	Tel. + 49-911-2551-300�Ericsson Eurolab Deutschland GmbH	Fax + 49-911-2551-961�Neumeyerstraße 50	Email: karl.hellwig@eed.ericsson.se








Page 11 of 11

