3GPP TSG-S4 TFO Ad-Hoc
S4-020181
18-22 Feb. 2002, Lulea, Sweden
Introduction of Generic Configuration Frames
S4-020108R1

Source:
Ericsson

Title:
Introduction of Generic Configuration Frames into REL-5
R1 is based on TS 26.103 as discussed in Lulea, 19-Feb
Agenda Item:
TFO REL-5

Document for:
Discussion, Approval and Input for CRs


Introduction

Within the last TFO subgroup meeting in Garmisch-Partenkirchen, document S4-02TFO18R1 was discussed and the principle agreed to define Configuration Frames with extendibility features similar to the TFO Messages. 
This is essential to have a future proof design as flexible as TFO_Messages and TrFO signalling (TS 26.103).

When working on the details for implementation into TS 28.062, REL-5, it became obvious that an even more generic design shall be used: Generic Configuration Frames that are completely Codec Type independent.
Remember: the ones discussed in S4-02TFO18R1 are still a sub-class of the AMR-NB codec and as such not really "codec type independent".

This document S4-020108 describes that new proposal on "Generic (codec independent) Configuration Frames".

If the new principle is accepted, then three CRs for REL-5 for TS 48.060, TS 48.061 and TS28.062 will implement this:

CR010 to TS 28.062 would be included into this zip-container with same Tdoc number S4-020181.

S4-020109 contains the draft CRyyy for TS 48.060-REL-5 "for information to SA4".
S4-020110 contains the draft CRyyy for TS 48.061-REL-5 "for information to SA4".
Both must be approved by GERAN, possibly in April.

The same design principles should be applied on the interface between BTS and BSC (TS 48.058) to allow a future proof and fully transparent transport channel for configuration data of future Codec Types on earlier releases in BTS and TRAU (e.g. transport of AMR-WB of REL-5 through REL-4 BTS and TRAU).

Alternatively a proprietary protocol could be used between BSC and TRAU, e.g. a similar one to the "TFO_Package" in H.248 for MSC-MGW communication in TrFO.
Summary of Modifications in R1

Inclusion of a Configuration_Frame sub-selector field for potential future extensions, like DTMF packages, etc.

Inclusion of an "Active_Codec_Type_Proprietary_Field" that allows to transport real-time communication within the generic configuration frame. Example: transport of CMI, CMI, RIF for AMR or AMR-WB.
The Configuration Frame payload construction is following the principles of TS 26.103, not these of TFO_REQ_L.
Proposal for Generic Configuration Frames for 32 kbps sub-multiplexing

No additional Configuration frames shall be designed. Instead the Generic Configuration Frames for 16 kbps sub-multiplexing shall be used in the "lower part" and extended by dummy or spare bits in the "upper" 16 kbps sub-multiplexing part. To be finalised in detail.
Proposal for Generic Configuration Frames for 16 kbps sub-multiplexing

The following table is a modified extract from TS 48.060-4.1.0 and describes the generic TRAU16k frame layout. The synchronisation bits define layout and synchronisation across all currently known speech and data types for 16 kbps sub-multiplexing.  The control bits C1..C5 provide the highest level of frame type discrimination. 

In this table the control bits that are not necessary for Configuration Frames are already removed and replaced with data bits (D1 to D276).

	
	TRAU16k / TFO16k 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
	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


The following table provides an overview over currently defined TRAU16k Frame Types codes, including the draft REL-5 for AMR-WB.

	Frame Type
	Uplink


C1.C2.C3.C4. C5
	UL
decimal
	Downlink
C1.C2.C3.C4. C5
	DL
decimal

	FR
	0.0.0.1.0
	2
	1.1.1.0.0
	28

	HR
	0.0.0.1.1
	3
	1.1.1.0.1
	29

	EFR
	1.1.0.1.0
	26
	1.1.0.1.0
	26

	FR AMR
	0.0.1.1.0
	6
	0.0.1.1.0
	6

	HR AMR (FR AMR)
	0.0.1.1.0
	6
	0.0.1.1.0
	6

	FR AMR-WB 16k
	1.0.1.1.0
	22
	1.0.1.1.0
	22

	FR AMR-WB 32k a
	0.1.0.1.0
	10
	0.1.0.1.0
	10

	FR AMR-WB 32k b
	0.1.1.0.1
	13
	0.1.1.0.1
	13

	O&M
	0.0.1.0.1
	5
	1.1.0.1.1
	27

	O&M HR
	0.0.1.0.1
	5
	1.1.0.1.1
	27

	Idle Speech
	1.0.0.0.0
	16
	0.1.1.1.0
	14

	Data
	0.1.0.0.0
	8
	1.0.1.1.0
	22

	Data HR
	0.1.0.0.1
	9
	1.0.1.1.1
	23

	Data 14.5
	1.0.1.0.0
	20
	1.0.1.0.0
	20

	Extended Data
	1.1.1.1.1
	31
	1.1.1.1.1
	31

	
	
	
	
	

	free codes
	
	1,4,7,11,
	
	1,2,3,4,

	
	
	12,14,15,
	
	5,7,8,9,

	
	
	17,18,19,
	
	11,12,15,

	
	
	21,23,24,
	
	16,17,18,

	
	
	25,26,27,
	
	19,20,21,

	
	
	28,29,30.
	
	24,25,27,

	
	
	
	
	30.

	new proposal:
	
	
	
	

	FR AMR-WB 16k
	0.1.0.1.0
	10
	0.1.0.1.0
	10

	FR AMR-WB 32k a
	0.1.1.0.0
	12
	0.1.1.0.0
	12

	FR AMR-WB 32k b
	0.1.1.0.1
	13
	0.1.1.0.1
	13

	Configuration
	1.1.1.1.0
	30
	1.1.1.1.0
	30


Please note that there seems to be a conflict between FR AMR-WB 16k and Data in downlink (code 1.0.1.1.0 = 0d22).
Note that FR_AMR-WB_32k_b has the "embed" bit set, but that does not matter, since this code is only used in TRAU32k_b and not in TFO16k frames.

It is proposed to use on TRAU16k frames the code 1.1.1.1.0 for Configuration Frames, in uplink and downlink.
This should be defined completely codec-type-independent!

These Configuration frames could optionally be used in all speech services, but they are proposed as "recommended" for AMR-NB and AMR-WB speech telephony services for REL-5 and onwards.

These configuration frames contain in total about 274 data bits, which can be used for the Config_Prot etc and the Configuration data.

The code for TFO16k frames is proposed to be 1.1.1.1.EMBED for Configuration Frames. The EMBED bit indicates the embedding of TFO_Messages.

Note: The Codec Type code 1.1.1.1.x was intentionally left free so far (although the reasons was a different one).

Proposal for Generic Configuration Frames for 8 kbps sub-multiplexing

The following table is a modified extract from TS 48.061-4.1.0 and describes the main TRAU8k frame layout. The synchronisation bits define layout and synchronisation across all currently known speech and data types, except HR_AMR. Note: the AMR Frame types differ from this layout by the synchronisation patterns. 
The control bits C1..C5 provide the highest level of frame type discrimination.

Unnecessary control bits have already been deleted and can be used for configuration data (D1 to D125).

	
	TRAU8k / TFO8k 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
	C2
	C3
	C4
	C5
	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


The following Frame Type codes have been defined so far in TRAU8k frames.

	Frame Type
TRAU8k
	Uplink


C1.C2.C3.C4
	UL
dec
	Downlink
C1.C2.C3
	DL
dec
	

	HR Speech
	0.0.0.x.x
	0.xx
	0.0.0.x.x
	0.xx
	

	Data HR
	0.0.1.x.x
	1.xx
	0.0.1.x.x
	1.xx
	

	O&M HR
	0.1.0.x.x
	2.xx
	0.1.0.x.x
	2.xx
	

	
	
	
	
	
	

	free codes
	
	3...7.xx
	
	3...7.xx
	

	
	
	
	
	
	

	new proposal:
	
	
	
	
	

	Configuration
	1.1.1.1.x
	30/31
	1.1.1.1.x
	30/31
	


It is proposed to use on TRAU8k frames the code 1.1.1.1.0 for Configuration Frames, in uplink and downlink.
These should be defined completely codec-type-independent!

These Configuration frames could optionally be used in all speech services, but they are proposed as "recommended" for HR_AMR-NB (supporting AMR-WB) speech telephony services for REL-5 and onwards.

These configuration frames contain in total 125 free data bits, which can be used for the Config_Prot etc and the Configuration data.

The code for TFO8k frames is proposed to be 1.1.1.1.EMBED for Configuration Frames. The EMBED bit indicates the embedding of TFO_Messages.

Coding of Configuration Frames

Configuration Frame Administration

The very first bit of each Configuration Frame is reserved for the Configuration administration:
FOLLOW:
D1 (1 bit).If FOLLOW is set to "0", then this is the first configuration frame, 




if FOLLOW is set to"1", then this is a second or further configuration frame.
EXTEND:

D2 (1 bit). If EXTEND is set to "0", then no further configuration frame is following,




if EXTEND is set to "1", then an additional confiuration frame will follow.




This next 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 Configuration Frame design:
Con_Sel:

3 bits
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.
A field for a Version.Subversion may be necessary:
Ver.Sver:

4+4 bits; Example: 0100.0011could code "REL 4.3.x"
Then the next part of each Configuration Frame shall contain the protocol related parameters:
Config_Prot: 
 (3 bits), 
Mess_No:

 (2 bits), 
ParType:

 ( 2 bits),
OD:


 (1 bit).

DTXd and TFOE are included in Configuration Frames:
DTXd:


D11 (1 bit)
TFOE:


D12 (1 bit).
Now follows a proprietary 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 (e.g. CMI/CMR and RIF for AMR and AMR-WB).

Prop_Length: D13..D15 (3 bits). 
Prop_Extend: D16         (1 bit).
Prop_length defines the length of the proprietary section in multiples of 8 bits (octets).
Prop_Extend specifies an extension of this, in case these 56 bits are not sufficient. If Prop_Extend is set to "0", then no addtional proprietary section follows. If Prop_Extend is set to "1" then after the first proprietary section again a second Prop_Length and Prop_Extend Field are following, and so on.
Typically Prop_Length may be set to "1" and Prop_Extend to "0" and so 12 bits are used for the proprietary section.
The configuration parameters follow after the proprietary section. For details see below.
Spare bits
If bits remain after the last used configuration parameters, then these bits shall be filled with "0" (spare code in Configuration Frames). The CRC shall include these spare bits.
Error Protection
The error protection is placed at the end of each Configuration Frame. A Configuration Frame contains important information and is protected by an 8-bit-CRC including C1..C5 and all Data bits.

The 8-bit-CRC shall be placed at a fixed position at the very end of the Configuration Frame: 
CRC:
D118 to D125 in TRAU8k / TFO8k frames and 
CRC:
D269 to D276 in TRAU16k / TFO16k frames.
Configuration_Parameters  based on TS 26.103

An exactly defined Mapping between TS 26.103 and TFO_Configuration_Frames exists. 
To highlight the approach the coding in TS 26.103 for the AMR Codec Type is reprinted here firstly:
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
	ETSI OID (See ITU-T Q.765.5 [6])

	5 m
	CoID
	FR_AMR_CoID, HR_AMR_CoID, UMTS_AMR_CoID or UMTS_AMR_2_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



Definition of Configuration Parameter Construction and differences to TS 26.103:
The "Single_Codec" identifier 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 and so on.
The Length_Indicator counts all octets after the OID_Indicator.
The "Compatibility Information" is omitted, when not necessary (as today). 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 (as today). This is indicated by a single bit ("OID_Indicator") that is set to "0" normally and to "1", if the OID octet is present.
The "CoID" (Codec Type Identifier) is exactly copied (8 bits).

The configuration parameters are exactly copied as specified in TS 26.103. 
Note: in that light the definition for AMR-WB is cumbersome, because it is somewhat "octet-hungry".
The following table summarises the design:
	Single_Codec_Indicator
	0 bits
	omitted

	Length_Indicator 
	3 bits
	1.0.0 (=4)

	Extension_Indicator
	1 bit
	0

	Compatibility_Information_Indicator
	1 bit
	0

	Organisation_Identifier_Indicator
	1 bit
	0

	Compatibility_Information
	8 bits
	omitted

	Organisation_Identifier
	8 bits
	omitted

	Codec_Type_Identifier
	8 bits
	FR_AMR_CoID

	ACS
	8 bits
	0.1.0.0.1.1.0.1 (e.g.)

	SCS
	8 bits
	1.1.1.1.1.1.1.1 (can be omitted)

	OM, MACS
	8 bits
	0.0.0.0.0.0.0.0 (can be omitted)


So 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.

Proposal based on TFO_REQ_L (not followed)
The Configuration_Parameters follow then from bit D12 onwards, with an exactly defined
Mapping between TFO_Messages and TFO_Configuration_Frames.

The same rules shall apply for the construction of the parameters in Generic Configuration Frames as defined for TFO_REQ_L and TFO_ACK_L Messages. As explained in S4-02TFO018 (reprinted here in updated form) a direct translation shall exist:

Every "Extension_Block" in TFO_Messages can carry 13 net bits; 
the other 7 are sync (2), CRC (3) and extension (2).
=> 13+1 bits are reserved for each "Configuration_Block". 
If less bits are necessary, then we fill the remaining with “spare” (spare := "0") and set bit 14 = EX = "0".
If more bits are necessary, then set bit 14 = EX = “1” and add another 13+1 bit Configuration_Block.

The layout of these 13 net bits shall be identical to that of the corresponding TFO_Message Extension_Block. 

That gives the simple translation rule:
Header: 
translates together with the TFO_Message-Structure and synchronisation into Frame Type and Synchronisation pattern of the TRAU8k / TFO8k and TRAU16k / TFO16k frames. So this does not need any additional bits in Configuration Frames.

Command:
(REQ, ACK,..) translates into the Config_Prot field and Mess_No. A one-to-one correlation is not possible and not necessary, because the Config_Prot is used on the interfaces between BTS and TRAU and between TRAUs / TCs, while the TFO_Protocol is only used between the TRAUs / TCs. 
No block error protection as in TFO_Messages is necessary, see below.

Sys_ID: D12...D19 (8 bits).
The Sys_ID is an exact copy of the one in TFO_Messages, but without the block error protection.
So we need only 8 bits in Configuration_Frames instead of 16 bits as in TFO_Messages.

SIG:
A Signature is not really needed in Configuration Frames, since no loop back can exists, or?
So the signature can just be skipped.

LUC: D20..D23 (4 bits).
This is the Local Used Codec Type or as we call it recently the "Active Codec Type". This is just copied from TFO_Messages with all its extension capabilities. Note: the LUC = "1.1.1.1" is not defined, but if this code is used then  an additional Codec_x extension_block is following.

Codec_x: D24...D37 (14 bits, if LUC==1111, which is currently not needed).
If it is necessary, then we exactly copy the TFO_Message construction.

Codec_List: D24...D37 (14 bits).
The Codec List is copied as defined in TFO_Messages. It needs 13+1 bits and very soon 2*(13+1), because we have already 14 Codec Types defined (see TS 26.103-REL-5).

Codec_List2: D38..D51 (14 bits, if OHR_AMR-WB would be flagged, which is currently not needed)

Atrib_Head:
Also this is copied as is, needs 13+1 bits per Codec Type with additional configuration parameters (like AMR and AMR-WB).

Atrib1 (like NB_SCS):
Also these are copied as is, needs 13+1 bits each.

In the current worst case, where an AMR Codec Type is Active_Codec_Type (LUC) and all the others are also supported (it is very questionable if this describes a realistic scenario), then we need an Atrib_Head and two (Atrib1 and Attrib2) extensions for the LUC and one Atrib_Head and one extensions (Atrib1) for each other Codec Type.

Example: LUC=FR_AMR, supported: HR_AMR, OHR_AMR, FR_AMR-WB, OHR_AMR-WB, OFR_AMR-WB.
Then we would need: 3*14 + 5*2*14=183 additional bits.

The following is proposed in addition:

Extentability beyond one Configuration Frame:
If one Configuration_Frame is not sufficient (that might be sooner or later the case, especially in TRAU8k / TFO8k frames), then a second Configuration_Frame or more shall be added. This shall be signalled  by setting one bits at the end of the Configuration Frame to EXTEND := "1". Otherwise this bit shall be set to EXTEND := "0".
To mark and differentiate the first and following Configuration Frames, it seems reasonable to define a "FOLLOW" Bit at the beginning of each Configuration Frame: FOLLOW := "0" => first Configuration Frame, FOLLOW := "1" => second or further Configuration Frame. The FOLLOW bit shall be placed into D1.

Note: We did not need the same FOLLOW bit in TFO_Messages, because we can extend them "infinitely" within one message.

Error Protection:
A Configuration Frame contains important information and needs therefore a good error protection by CRC. Since we have no delay constraints as in speech frames, we can use a much better and more efficient 8-bit-CRC for the whole Configuration_Frame, including C1..C5 and all Data bits.

If bits remain between the last used Configuration_Extension and the EXTEND bit, then these bits shall be filled with "0" (spare code in Configuration Frames). The CRC shall include these spare bits.
The EXTEND bit shall be placed just one bit position before the CRC:
EXTEND8k:

D117 and
EXTEND16k:
D268.

The 8-bit-CRC shall be placed at a fixed position at the very end of the Configuration Frame: 
CRC8k:
D118 to D125 in TRAU8k / TFO8k frames and 
CRC16k:
D269 to D276 in TRAU16k / TFO16k frames.

What are the differences to the signalling in TS 26.103?

TFO_Messages and Configuration_Frames define only one, unique unstructured Codec List. All Codec Types from all RANs (currently GERAN-GMSK, GERAN-8PSK, UTRAN) are included. This provides a compact coding, as long as the number of Codec Types is small. No priority can be defined in the TFO_Codec_List. With the Attribut_Head mechanism we can set the priority close to the one defined in TS 26.103. 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 are present in all three signalling schemes.

TS 26.103 defines that for each Codec Type the ACS is specified, with the SCS and MACS etc being optional. In our TFO_Messages (and Configuration Frames) the SCS+MACS is specified mandatory, without the ACS. The ACS is given only for the Active_Codec_Type. TS 26.103 does not contain version numbers for Codec Types.

These differences may need attention in the TFO Decision Rules.






�	Karl Hellwig	Tel. + 49-911-255-1300�Ericsson Eurolab Deutschland GmbH	Fax + 49-911-255-1961�Neumeyerstraße 50	Email: karl.hellwig@eed.ericsson.se








Page 8 of 8

