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10.5.4.5
Bearer capability

The purpose of the bearer capability information element is to describe a bearer service. The use of the bearer capability information element in relation to compatibility checking is described in annex B.

The bearer capability information element is coded as shown in figure 10.5.88/3GPP TS 24.008 and tables 10.5.102/3GPP TS 24.008 to 10.5.115/3GPP TS 24.008.

The bearer capability is a type 4 information element with a minimum length of 3 octets and a maximum length of 16 octets.
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Figure 10.5.88/3GPP TS 24.008 Bearer capability information element

NOTE 1:
The coding of the octets of the bearer capability information element is not conforming to ITU Q.931.

NOTE 2:
An MS shall encode the Bearer Capability infomation element according to GSM call control requirements also if it is requesting for a UMTS service.

NOTE 3:
For UTRAN access the following parameter is irrelevant, because multiple traffic channels (multislot) are not deployed [3GPP TS 23.034]. The parameter shall, however, be stored in MSC, and forwarded at handover:
-
UIMI, User initiated modification indication (octet 6f, bits 5-7)

NOTE 4:
The following parameters are relevant in UMTS for non transparent data calls for deciding which RLP version to negotiate in order to avoid renegotiation of RLP version in case of inter-system handover, see 3GPP TS 24.022 [9]. They are otherwise irrelevant for specifying the UTRAN radio access bearer: -

NOTE 5:
Maximum number of traffic channels (octet 6e, bits 1-3)
-
Acceptable Channel coding(s) (octet 6e, bits 4, 5 and 7)
-
Acceptable Channel Codings extended (octet 6g, bits 5-7).

NOTE 6:
A mobile station not supporting GSM shall set the following parameters to the value "0":

-
Maximum number of traffic channels (octet 6e, bits 1-3)
-
Acceptable Channel coding(s) (octet 6e, bits 4, 5 and 7)
-
UIMI, User initiated modification indication (octet 6f, bits 5-7)
-
Acceptable Channel Codings extended (octet 6g, bits 5-7).

Table 10.5.102/3GPP TS 24.008: Bearer capability information element

	Radio channel requirement (octet 3), network to MS direction 

In GSM, i.e. not applicable for UMTS data services.

Bits 6 and 7 are spare bits. The sending side (i.e. the network) shall set bit 7 to value 0 and bit 6 to value 1.

Radio channel requirement (octet 3) MS to network direction

When information transfer capability (octet 3) indicates other values than speech:

Bits

7 6
0 0

reserved

0 1

full rate support only MS

1 0

dual rate support MS/half rate preferred

1 1

dual rate support MS/full rate preferred

When information transfer capability (octet 3) indicates the value speech and no speech version indication is present in octet 3a etc.:

Bits

7 6
0 0

reserved

0 1

full rate support only MS/fullrate speech version 1 supported

1 0
dual rate support MS/half rate speech version 1 preferred, full rate speech version 1 also supported

1 1
dual rate support MS/full rate speech version 1 preferred, half rate speech version 1 also supported

When information transfer capability (octet 3) indicates the value speech and speech version indication(s) is(are) present in octet 3a etc.:

Bits

7 6
0 0

reserved

0 1
the mobile station supports at least full rate speech version 1 but does not support half rate speech version 1. The complete voice codec preference is specified in octet(s) 3a etc.

1 0
The mobile station supports at least full rate speech version 1 and half rate speech version 1. The mobile station has a greater preference for half rate speech version 1 than for full rate speech version 1. The complete voice codec preference is specified in octet(s) 3a etc.

1 1
The mobile station supports at least full rate speech version 1 and half rate speech version 1. The mobile station has a greater preference for full rate speech version 1 than for half rate speech version 1. The complete voice codec preference is specified in octet(s) 3a etc.

In case that speech version indication(s) is(are) present in octet 3a etc. , the network shall evaluate during the speech version assignment process with higher priority the speech coding version(s) in octet 3a etc compared to the radio channel requirements in octet 3.




(continued...)

Table 10.5.102/3GPP TS 24.008: Bearer capability information element (continued)

	Coding standard (octet 3)

Bit

5

0
GSM standardized coding as described below 

1
reserved

Transfer mode (octet 3)

Bit

4
0
circuit mode

1
packet mode

Information transfer capability (octet 3)

Bits

3 2 1
0 0 0
speech

0 0 1
unrestricted digital information

0 1 0
3.1 kHz audio, ex PLMN

0 1 1
facsimile group 3

1 0 1
Other ITC (See Octet 5a)

1 1 1
reserved, to be used in the network. 


The meaning is: alternate speech/facsimile group 3 - starting with speech.


All other values are reserved


Table 10.5.103/3GPP TS 24.008 Bearer capability information element

	Octet(s) 3a etc. MS to network direction
Octet(s) 3a etc., bits 1 to 4 shall only be used to convey speech coding information belonging to a GSM radio access. When included for a UMTS call establishment they shall be used for handover to a GSM Radio Acess.

A mobile station supporting CTM text telephony, but not supporting GSM radio access shall encode octet 3a, bits 1 to 4 as “no speech version supported for GSM radio access”.


Coding


Bit

7
0
octet used for extension of information transfer capability

1
octet used for other extension of octet 3

When information transfer capability (octet 3) indicates speech and coding (bit 7 in octet 3a etc.) is coded as 0, bits 1 through 6 are coded:

CTM text telephony indication (octet 3a)

Bit

6

0  CTM text telephony is not supported

1  CTM text telephony is supported

Bit 6 in octet(s) 3b etc. is spare.

Bit 5 in octet(s) 3a etc. is spare.

Speech version indication (octet(s) 3a etc.)

Bits

4 3 2 1
0 0 0 0

GSM full rate speech version 1   (note 2)

0 0 1 0

GSM full rate speech version 2   (note 2)

0 1 0 0

GSM full rate speech version 3   (note 2)

0 1 1 0

GSM full rate speech version 4   (note 2)

1 0 0 0

GSM full rate speech version 5   (note 2)

0 0 0 1

GSM half rate speech version 1   (note 2)

0 1 0 1

GSM half rate speech version 3   (note 2)

0 1 1 1

GSM half rate speech version 4   (note 2)

1 0 1 1

GSM half rate speech version 6   (note 2)

1 1 1 1

no speech version supported for GSM radio access (note 1)

All other values have the meaning "speech version tbd" and shall be ignored

when received.

NOTE 1: This value shall only be used by an MS supporting CTM text telephony, but not supporting GSM radio access.

NOTE 2: As defined in 3GPP TS 26.103 [83] and 3GPP TS 48.008 [85].

If octet 3 is extended with speech version indication(s) (octets 3a etc.), all speech versions supported shall be indicated and be included in order of preference (the first octet (3a) has the highest preference and so on). 

If information transfer capability (octet 3) indicates speech and coding (bit 7 in octet 3a etc.) is coded as 1, or the information transfer capability does not indicate speech, then the extension octet shall be ignored.


Octet(s) 3a etc. network to MS direction

The octet(s) 3a etc. shall be ignored by the MS.

	


Reasoning

In the IOT test the following system behaviour was observed during exchange of the bearer capability IE between mobile station and MSC: 

Scenario:

 A mobile station from vendor A supports four speech codecs, i.e. 

- HR V3 (i.e. AMR/NB (GMSK) – half rate) 

- FR V3 (i.e. AMR/NB (GMSK) – full rate) 

- FR V2 (i.e. Enhanced full rate (GSM Ph2)) 

- FR V1 (i.e. Full rate (GSM Ph1)).

The mobile station reports those codecs within octet 3a in the parameter ‘speech version indication’ with the same priorities as listed above. 

In the preceeding octet 3 the mobile station indicates in the parameter ‘radio channel requirement’ the support of full rate speech version 1, due to the missing support of half rate speech version 1 by sending the content ‘01’.    

Reaction of MSC from vendor B:

The MSC always sends an Assignment Request including only full rate speech versions to the MS. In this case here the MSC sends (FR V3, FR V2, FR V1), but no preferred HR V3 speech version. 

This is possible if the parameter ‘radio channel requirement’ is first evaluated in the MSC and thereafter only the parameter ‘speech version indication’.

Problem:

The MS does not get the preferred HR V3 speech version (i.e. AMR/NB (GMSK) half rate). The implementation in the MSC from vendor B seams not correct.

Proposed Solution:

A parameter conflict between both parameters ‘speech version indication’ in octet 3a and ‘radio channel requirement’ in the preceeding octet 3 may occur, if the MS prefers a half rate speech version other than half rate speech version 1. 

Therefore the specification must clarify that the evaluation of the parameter ‘speech version indication’, if present in octet 3a, has priority over the evaluation of the parameter ‘radio channel requirement’ in octet 3 of the bearer capability IE taking place at the MSC.
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