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6.4
Limited set of GSM PLMN connection types (all channel codings excluding TCH/F14.4)

From the two connection elements defined in subclause 6.2, the list of attributes and their possible values given in subclause 6.3, and from the service requirements defined in 3GPP TS 22.002 and 02.03, a limited set of GSM PLMN connection types have been identified (see also table 5 and table 6 for the relationship between connection elements and telecommunication services).

Figure 6 gives the information transfer protocol models for the identified set of GSM PLMN connection types. The S bits correspond to status bits and the D bits to data bits (3GPP TS  44.021); S* indicates that S bits are used only when 3.1 kHz audio ex PLMN. D' bits corresponds to user bits passed in the place of status bits in the non transparent case Moreover, it should be noted that the RLP rate of 6 and 12 kbit/s correspond to the 8 and 16 Kbit/s intermediate rate in the transparent case.

Protocol Models 1 b and e are the models for asynchronous data transmission in the transparent mode. 
Protocol Models 2 b and e are the models for synchronous data transmission in the transparent mode. 
Protocol Models 3 b and e are the models for character "asynchronous" mode data transmission in the non-transparent mode. In this case, L2RCOP represents the protocol used between the Layer 2 Relay functions (L2R) to convey characters between the MS and the IWF (see 3GPP TS 27.002). The data compression function is located in the L2R COP function. 
In all of the above models, the b variants are for singleslot, the e variants are for multislot data configurations. The c and f variants indicate a further alternative access arrangement where rate adaptation at the S interface is performed by flag stuffing as defined in ITU-T Recommendation X.31.

Protocol Model 5a is the model for the transparent support of group 3 facsimile transmission. Model 5b is for transparent support of group 3 facsimile transmission in multislot data configurations. 

Protocol Models 6 are the models for speech transmission. 
Protocol model 7 a is the model for the non-transparent support of group 3 facsimile transmission. Model 7b is for non-transparent support of group 3 facsimile transmission in multislot data configurations.

In the multislot-data models the data is split into parallel substreams between the Split/Combine-functions (S/C). These substreams are transmitted through parallel TCH/Fs which are treated as independent channels. Between the S/C-functions parallel RA- and FEC-functions are used.

For all the models, only the minimum functionality of the IWF is shown. Additional functions will be required for various interworking situations. These additional functions are described in specification 3GPP TS 29.007.

It should be noted that, in Figure 6, the representation of the transcoding and rate adaptation from the intermediate rate on the radio interface to the 64 kbit/s rate required by the MSC is not intended to indicate a particular implementation. The annex B to 3GPP TS  43.010 identifies alternative arrangements.

6.5
Limited set of GSM PLMN connection types (for TCH/F14.4 channel coding)

Figure 7 provides the information transfer protocol models for the identified set of GSM PLMN connection types for support of TCH/F14.4. The description of models given in subclause 6.4 applies also to figure 7.
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Figure 6: Information transfer protocol models for GSM PLMN connections
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Figure 6 (continued): Information transfer protocol models for GSM PLMN connections
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Figure 6 (continued): Information transfer protocol models for GSM PLMN connections
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Figure 6 (continued): Information transfer protocol models for GSM PLMN connections
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Figure 6 (continued): Information transfer protocol models for GSM PLMN connections




Figure 6 (concluded): Information transfer protocol models for GSM PLMN connections

Legend 
to Figure 6:

FA 
= Fax Adaptor

GSC 
= GSM Speech Codec

FEC 
= Forward Error Correction

MPX
= Multiplex/Demultiplex

MUX
= Multiplex/Demultiplex

S/C 
= Split/ Combine
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Figure 7: Information transfer protocol models for GSM PLMN connections using 14.4 channels
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Figure 7 (continued) : Information transfer protocol models for GSM PLMN connections using 14.4 channels  




Figure 7 (continued) : Information transfer protocol models for GSM PLMN connections using 14.4 channels 
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Figure 7 (continued) : Information transfer protocol models for GSM PLMN connections using 14.4 channels
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Figure 7 (continued) : Information transfer protocol models for GSM PLMN connections using 14.4 channels




Figure 7 (concluded) : Information transfer protocol models for GSM PLMN connections using 14.4 channels

Legend 
to Figure 7:

FA 
= Fax Adaptor

GSC 
= GSM Speech Codec

FEC 
= Forward Error Correction

MPX
= Multiplex/Demultiplex

MUX
= Multiplex/Demultiplex

S/C 
= Split/ Combine

6.6
Limited set of GSM PLMN connection types (for EDGE channels)

Figure 8 provides the information transfer protocol models for the identified set of GSM PLMN connection types for support of TCH/F28.8 or TCH/F43.2 and figure 9 the models for the support of TCH/F32.0. The description of models given in subclause 6.4 applies also to figures 8 and 9.

When a TCH/F28.8 channel is used in multislot configurations, multiple EDGE multiplexing functions are applied on both sides of the air-interface; i.e. one multiplexing function ( on each side of the air interface ( is associated with each air-interface channel.  

When TCH/F32.0 channels are used in double slot configurations, no rate adaptation is applied as the PLMN offers a '64 kbit/s pipe' between TE and an external network. When TCH/F32.0 channels are used in single slot configurations, the ITU-T I.460 rate adaptation is applied. (For details refer to 3GPP TS 44.021).
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Figure 8 : Information transfer protocol models for GSM PLMN connections using EDGE channels
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Figure 9: Information transfer protocol models for GSM PLMN connections using TCH/F32.0 EDGE channels

Next section modified

7.5
Network capability to support channel mode modification

Specification 3GPP TS  03.45 (Technical Realization of the Group 3 Facsimile Teleservice) identifies a need for a GSM PLMN to support channel mode modification within the facsimile phase of the alternate speech and facsimile group 3 service. The network capability to support channel modification is described in 3GPP TS 24.008. Channel mode modification is not possible for other services. A channel mode modification results in a change of connection element over the radio interface with resultant change in access at the mobile station.

Table 5: Relationship between Bearer services and GSM PLMN Connection elements

Connection description


Bearer service user data rate
Radio interface connection element
Intermediate rate at the BSS-MSC interface
BSS-MSC connection element
Protocol model in figure 6, 7  or 8

Circuit mode unstructured with unrestricted digital capability transparent.
Data circuit duplex async n ( 4 800 (n ( 4) or

n ( 9 600 bit/s (n ( 4).

Data circuit duplex sync

n ( 4 800 (n ( 4) or n ( 9 600 bit/s (n ( 5) or

n ( 1 1200 bit/s (n = 5 or 6).
cct mode unstructured unrestricted n ( 6 kbit/s (n ( 4) or n ( 12 kbit/s (n ( 6) on n full rate channels.
8 or 16 kbit/s per TCH/F.

For data connections  using 5 or 6 TCH/Fs no intermediate rate(s) .


cct mode unstructured unrestricted 64 kbit/s.


Fig 6 : 1 e, 2 e


Data circuit duplex async

n ( 14 400 bit/s ( n ( 3).

Data circuit duplex sync

n ( 14 400 bit/s (n ( 5)
cct mode unstructured unrestricted n x 14.5 kbit/s (n ( 5) on n full rate channels
16 kbit/s per TCH/F.
cct mode unstructured unrestricted 64 kbit/s.


Fig 7 : 1 e, 2 e


Data circuit duplex async

28 800 bit/s.

Data circuit duplex sync

28 800 bit/s 

Data circuit duplex

Sync

32 000 bit/s

Data circuit duplex sync

64 000 bit/s 


cct mode unstructured unrestricted 29.0 kbit/s on  full rate channel

cct mode unstructured

unrestricted 32 kbit/s on full rate channel

cct mode unstructured unrestricted 2 x 32.0 kbit/s  on  full rate channels
16 kbit/s per TCH/F.

32 kbit/s

No intermediate rate for the

64 000 bit/s rate
cct mode unstructured unrestricted 64 kbit/s.
Fig 8 : 1 b, 2 b

None


Data circuit duplex async 14 400 bit/s

Data circuit duplex sync 14 400 bit/s
cct mode unstructured unrestricted 14.5 kbit/s on full rate  Channel
16 kbit/s
cct mode unstructured unrestricted 64 kbit/s.


Fig 7 : 

1 b

2 b


Data circuit duplex async 9 600 bit/s.

Data circuit duplex sync 9 600 bit/s.
cct mode unstructured unrestricted 12 kbit/s on full rate channel.
16 kbit/s.
cct mode unstructured unrestricted 64 kbits/s.
Fig 6 : 1 b

Fig 6

2 b


Data circuit duplex async 4 800 bit/s.

Data circuit duplex sync 4 800 bit/s.
cct mode unstructured unrestricted 6 kbit/s on full rate channel and half rate channel.
8 kbit/s.
cct mode unstructured unrestricted 64 kbits/s.
Fig 6 :1 b

Fig 6 

2 b




Data circuit duplex async 300.

Data circuit duplex async 1 200.

Data circuit duplex async 2 400.

Data circuit duplex sync 1 200.

Data circuit duplex sync 2 400.
cct mode unstructured unrestricted 3.6 kbit/s on full rate channel and half rate channel.
8 kbit/s.
cct mode unstructured unrestricted 64 kbits/s.
Fig 6 : 1 b

Fig 6

1 b

Fig 6

1 b

Fig 6

, 2 b

Fig 6

, 2 b



Connection description


Bearer service user data rate
Radio interface connection element
Intermediate rate at the BSS-MSC interface
BSS-MSC connection element
Protocol model in figure 6, 7  or 8

Circuit mode unstructured with unrestricted digital capability

non transparent.
Data circuit duplex async n ( 4 800 (n ( 4) or

n ( 9 600 bit/s (n ( 4).
cct mode SDU unrestricted n ( 6 kbit/s (n ( 4) or n ( 12 kbit/s (n ( 4) on full rate channels.


8 or 16 kbit/s per TCH/F.


cct mode unstructured unrestricted 64 kbit/s.
Fig 6 3 e




Data circuit duplex async

n ( 14 400 bit/s (n ( 4).
cct mode SDU unrestricted n ( 14.5 kbit/s (n ( 4) on full rate channels.


16 kbit/s
cct mode unstructured unrestricted 64 kbit/s.


Fig 7 : 3e


Data circuit duplex async

n x 28 800 bit/s (n ( 2).

Data circuit duplex async

43 200 bit/s 


cct mode SDU unrestricted n ( 29.0 kbit/s (n ( 2) on full rate channels.

cct mode SDU unrestricted 43.5 kbit/s on a full rate channel.


16 kbit/s per TCH/F.

16 kbit/s per TCH/F.


cct mode unstructured unrestricted 64 kbit/s.


Fig 8 : 3 b




Data circuit duplex async 14 400 bit/s
cct mode SDUunrestricted 14.5 kbit/s on full rate channel
16 kbit/s
cct mode unstructured unrestricted 64 kbit/s.
Fig 7 : 3 b


Data circuit duplex async 9 600 bit/s.


cct mode SDU unrestricted 12 kbit/s on full rate channel.
16 kbit/s.
cct mode unstructured unrestricted 64 kbits/s.
Fig 6 : 3 b




Data circuit duplex async 4 800 bit/s.


cct mode SDU unrestricted full rate channel, 12 kbit/s or half rate channel, 6 kbit/s.
16 kbit/s FR

8 kbit/s HR.
cct mode unstructured unrestricted 64 kbits/s.
Fig 6 : 3 b




Data circuit duplex async 300.

Data circuit duplex async 1 200.

Data circuit duplex async 2 400.
cct mode SDU unrestricted full rate channel, 12 kbit/s or half rate channel, 6 kbit/s.
16 kbit/s FR

8 kbit/s HR.
cct mode unstructured unrestricted 64 kbits/s.
Fig 6: 3 b

Fig 6 :

3 b

Fig 6

3 b



Connection description


Bearer service user data rate
Radio interface connection element
Intermediate rate at the BSS-MSC interface
BSS-MSC connection element
Protocol model in figure 6, 7  or 8

Circuit mode unstructured with 3.1 kHz audio ex PLMN transparent.
Data circuit duplex async n ( 4 800 bit/s (n ( 4) or

n ( 9 600 bit/s (n ( 3).

Data circuit duplex sync n ( 4 800 bit/s (n ( 4) or n ( 9 600 bit/s (n ( 3).


cct mode unstructured unrestricted n ( 6 kbit/s (n ( 4) or n ( 12 kbit/s (n ( 3) on n full rate channels.
8 or 16 kbit/s TCH/F.


cct mode unstructured

unrestricted 64 kbit/s.


Fig 6 : 1 e, 2 e


Data circuit duplex async

n ( 14 400 bit/s (n ( 2).

Data circuit duplex sync

n ( 14 400 bit/s (n ( 2)
cct mode unstructured unrestricted x 14.5 kbit/s (n ( 2) on n full rate channels
16 kbit/s per TCH/F
cct mode unstructured unrestricted 64 kbit/s.


Fig 7 : 1 e, 2e


Data circuit duplex async

28 800 bit/s.

Data circuit duplex sync

28 800 bit/s 


cct mode unstructured unrestricted 29.0 kbit/s  on  a full rate channel


16 kbit/s per TCH/F.


cct mode unstructured unrestricted 64 kbit/s.
Fig 8 : 1 b, 2 b




Data circuit duplex asynch 14 400 bit/s

synch 14 400 bit/s
cct mode unstructured unrestricted 14.5 kbit/s  on full rate channels
16 kbit/s
cct mode unstructured unrestricted 64 kbit/s.


Fig 7 : 1 b for async

Fig 7 2 b for synch


Data circuit duplex async 9.6 kbit/s

sync 9.6 kbit/s.
cct mode unstructured unrestricted 12 kbit/s full rate channel.
16 kbit/s.




Data circuit duplex async 4.8 kbit/s

sync 4.8 kbit/s.
cct mode unstructured unrestricted 6 kbit/s full and half rate channel.
8 kbit/s.
cct mode unstructured unrestricted 64 kbit/s.


Fig 6 : 1 b  for asynch.

Fig 6 : 2 b  for synch.


Data circuit duplex async ( 2 400

sync ( 2 400.
cct mode unstructured unrestricted 3.6 kbit/s full and half rate channel.
8 kbit/s.



Connection description


Bearer service user data rate
Radio interface connection element
Intermediate rate at the BSS-MSC interface
BSS-MSC connection element
Protocol model in figure 6, 7  or 8

Circuit mode unstructured with 3.1 kHz audio ex PLMN non transparent.
Data circuit duplex async n ( 4 800 (n ( 4) or n ( 9 600 (n ( 4) bit/s.


cct mode SDU unrestricted n ( 6 kbit/s (n ( 4) or n ( 12 kbit/s (n ( 4) on full rate channels.


8 or 16 kbit/s per TCH/F.


cct mode unstructured

unrestricted 64 kbits/s.
Fig 6 : 3 e 



Data circuit duplex async

n ( 14 400 bit/s (n ( 4).


cct mode SDU unrestricted n x 14.5 kbit/s (n ( 4) on n full rate channels
16 kbit/s per TCH/F
cct mode unstructured

unrestricted 64 kbits/s.
Fig 7 : 3 e 



Data circuit duplex async

28 800 bit/s.

Data circuit duplex async

43 200 bit/s 


cct mode SDU unrestricted 29.0 kbit/s on a full rate channel.

cct mode SDU unrestricted 43.5 kbit/s on a full rate channel.


16 kbit/s per TCH/F.

16 kbit/s per TCH/F.


cct mode unstructured

unrestricted 64 kbits/s.
Fig 8 : 3 b











Data circuit duplex asynch 14 400 bit/s


cct mode SDU unrestricted 14.5 kbit/s full rate channel
16 kbit/s
cct mode unstructured

unrestricted 64 kbits/s.
Fig 7 : 3b 



Data circuit duplex async 9.6 kbit/s     sync 9.6 kbit/s.
cct mode SDU

unrestricted 12 kbit/s full rate channel.
16 kbit/s.




Data circuit duplex async 4.8 kbit/s


cct mode SDU unrestricted half rate channel, 6 kbit/s or full rate channel, 12 kbit/s.
16 kbit/s FR

8 kbit/s HR.
cct mode unstructured unrestricted 64 kbit/s.
Fig 6 : 3 b.




Data circuit duplex async ( 2 400

sync ( 2 400.
cct mode SDU unrestricted half rate channel, 6 kbit/s or full rate channel, 12 kbit/s.




Table 5 (continued): Relationship between Bearer services and GSM PLMN Connection elements

Connection description


Bearer service user data rate
Radio interface connection element
Intermediate rate at the BSS-MSC interface
BSS-MSC connection element
Protocol model in figure 6, 7  or 8

Packet services

basic access

transparent.
Data circuit duplex sync n ( 4 800 (n ( 4) or

n ( 9 600 bit/s (n ( 5) or

n ( 11200 bit/s (n = 5 or 6).


cct mode unstructured unrestricted n ( 6 kbit/s (n ( 4) or n ( 12 kbit/s (n ( 6) on n full rate channels.
8 or 16 kbit/s per TCH/F.

For data connections using 5 or 6 TCH/Fs no intermediate rate(s). 
cct mode unstructured

unrestricted 64 kbit/s.


Fig 6 : 2 e




Data circuit duplex sync

n ( 14 400 bit/s (n ( 5)
cct mode unstructured unrestricted n ( 14.5 kbit/s (n ( 5) on n full rate channels.
16 kbit/s per TCH/F
cct mode unstructured

unrestricted 64 kbits/s.
Fig 7 : 2 e


Data circuit duplex synch 14 400 bit/s
cct mode unstructured unrestricted 14.5 kbit/s

on full rate channel.
16 kbit/s.
cct mode unstructured unrestricted 64 kbit/s.
Fig 7 :, 2 b


Data circuit duplex sync 9 600 bit/s.
cct mode unstructured unrestricted 12 kbit/s

on full rate channel.
16 kbit/s.
cct mode unstructured unrestricted 64 kbit/s.
Fig 6 : 2 b 


Data circuit duplex sync 4 800 bit/s.
cct mode unstructured unrestricted 6 kbit/s

on full rate channel

and half rate channel.
8 kbit/s.
cct mode unstructured unrestricted 64 kbit/s.
Fig 6 : 2 b


Data circuit duplex sync 2 400 bit/s.
cct mode unstructured unrestricted 3.6 kbit/s on full rate channel and half rate channel.
8 kbit/s.
cct mode unstructured unrestricted 64 kbit/s.
Fig 6 : 

2 b

Table 6: Relationship between Teleservices and GSM PLMN connection types

Teleservice in

GSM PLMN
Access at

mobile station
Radio interface

connection element
Intermediate rate at the BSS-MSC interface
BSS-MSC

connection element
Protocol

model in

figure 6 or 7

Telephony.

cct mode speech.
NA.
cct mode structured

64 kbit/s speech.
Fig 6 : 6 

Emergency calls.

cct mode speech.
NA.
cct mode structured

64 kbit/s speech.
Fig 6 : 6 

Alternate 

Speech/

Facsimile

Group 3.
Data cct duplex synchronous access alternate speech/

group 3 fax.
cct mode speech alternating with unstructured unrestricted 3.6 or 6 or 12 kbit/s or n ( 6 kbit/s (n ( 3) or n ( 12 kbit/s (n ( 2) on FR transparent.
Speech NA

8 or 16 kbit/s

per TCH/F.


cct mode structured

64 kbit/s alternate speech/unrestricted.
Fig 6 : 5a or 5b and 6 



cct mode speech alternating with unstructured unrestricted 14.5 kbit/s or n ( 14.5 kbit/s (n ( 2) on FR transparent
Speech NA

16 kbit/s

per TCH/F.

Fig 7 : 5a or 5 b and 6 

Automatic

Facsimile

Group 3.
Data cct duplex synchronous access group 3 fax.
cct mode unstructured unrestricted 3.6 or 6 or 12 kbit/s or n ( 6 kbit/s (n ( 3) or n ( 12 kbit/s (n ( 2) on FR transparent.
8 or 16 kbit/s

per TCH/F.


cct mode structured

64 kbit/s unrestricted.
Fig 6 : 5a, 5b



cct mode unstructured unrestricted 14.5 kbit/s or n ( 14.5 kbit/s (n ( 2) on FR transparent
16 kbit/s

per TCH/F.



Alternate speech/ Facsimile

Group 3.
Data cct duplex synchronous access alternate speech/

group 3 fax.
cct mode speech alternating with SDU unrestricted 6 or 12 kbit/s or n ( 6 kbit/s (n ( 3) or

n ( 12 kbit/s (n ( 2) on FR non transparent.
Speech NA

8 or 16 kbit/s per TCH/F.
cct mode structured

64 kbit/s alternate speech/unrestricted.
Fig 6 : 6 , 7 a and 7 b



cct mode speech alternating with SDU unrestricted 14.5 kbit/s or

n ( 14.5 kbit/s (n ( 2) on FR non transparent.
16 kbit/s

per TCH/F.

Fig 7 : 6 and 7 a and 7 b

Automatic

Facsimile

Group 3.
Data cct duplex synchronous access group 3 fax.
cct mode SDUunrestricted 6 or 12 kbit/s or 

n ( 6 kbit/s (n ( 3) or 

n ( 12 kbit/s (n ( 2) on FR

non transparent.
8 or 16 kbit/s

per TCH/F.


cct mode structured 64 kbit/s unrestricted.
Fig 6 : 7 a and 7 b



cct mode SDU unrestricted 14.5 kbit/s or 

n ( 14.5 kbit/s (n ( 2) on FR

non transparent.
16 kbit/s

per TCH/F.

Fig 7 : 7 a and 7 b

NA: Not Applicable

NOTE:
The multislot data connections and the connections using TCH/F14.4 coding belong to the General Bearer Services (Classes 20 and 30 in 3GPP TS 22.002).
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