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2 References

The following documents contain provisions, which, through reference in thistext, constitute provisions of the present
document.

» References are either specific (identified by date of publication and/or edition number or version number) or
non-specific.

» For aspecific reference, subsegquent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] 3GPP TS 23.153: "Out of Band Transcoder Control; Stage 2".

[3] 3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core network protocals;
Stage 3".

[4] 3GPP TS 26.103: "Speech Codec List for GSM and UMTS".

[5] 3GPP TS 27.001: "General on Terminal Adaptation Functions (TAF) for Mobile Stations (MS)".

[6] 3GPP TS 29.007: "General requirements on interworking between the Public Land Mohile
Network (PLMN) and the Integrated Services Digital Network (ISDN) or Public Switched
Telephone Network (PSTN)".

[7] 3GPP TS 29.205: "Application of Q.1900 series to bearer-independent circuit-switched core
network architecture; Stage 3".

[8] 3GPP TS 22.101: " Service aspects, Service principles'.

[9] 3GPP TS 33.106: "3GPP Security; Lawful Interception Requirements'.

[x] 3GPP TS 29.232: "Technica Specification Group Core Network; Media Gateway Controller

(MGC) — Media Gateway (MGW) Interface; Stage 3"

[v] 3GPP TS 26.102: "Mandatory Speech Codec; AMR Speech Codec; Interfaceto lu, Uu, Nb; "

**x* Next Modified Section ****

4.3.1 Multimedia codec

The codec negotiation procedures transmit an ordered list of preferred codecs from the originating to the terminating
MSC. A node that requires interaction with the user plane will remove the codecs it does not support. The terminating
MSC shall select the codec to use ("selected codec™) from the list of available codecs for the call. This selection shdl be
based on thereceived list of codecs and on the information given by the terminating UE in the CALL CONFIRMED

message.

A dummy codec (defined in 3GPP TS 26.103 [4]) isincluded in the codec list to indicate that amultimedia call is
reguested. This codec isin the present document referred to as the 3G-324.M codec.

This codec is only used by the Core Network and shall not be sent from the terminal in the Supported Codec List IE.
The 3G-324.M codec shall be indicated to the MGW as codec stream mode property in accordance with the 3aGPP TS
29.232 [x9]. The MGW shdll treat the User Plane configuration (SDU Format) asfor PCM, asdefined in 3GPP TS

26.102 [y10].
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**x*x Next Modified Section ****

4.3.5 Service change during the active state

Whenever an In-Call Modification procedureisinvoked by aterminal, unlessit isnot allowed as determined at call
setup, the following shall take place:

« if the current mode is the speech mode and the MODIFY message contains a multimedia BC-1E, the normal
Out-of-Band Transcoder Control procedures shall be invoked in order to change the Selected Codec to the
3G-324.M codec;

 if the current mode is the multimedia mode and the MODIFY message contains a speech BC-IE, the normal
Out-of-Band Transcoder Control procedures shall be invoked in order to change the Selected Codec to the
preferred speech codec.

The Codec Modification procedure shall be supported for service change. The use of mid-call codec negotiation
procedure is optional for service change.

When a M SC detects through an Out-of-Band Transcoder Control procedure that the selected codec has changed from a
speech codec to the 3G-324.M codec, or vice-versa, it shal initiate an In-Call Modification procedure towards the UE
with aMODIFY message containing the multimedia BC-1E (or the speech BC-IE), unless the new mode has been
denied at call setup (see clause 4.2.4).

435.1 Mid-Call Codec Modification Procedure For Service Change

The Codec Modification procedures as defined in [2] shall be applied with the following specific additional rules for the
Service Change procedure.

In order to prevent the MGW generating an error or seizing resources during the interim period when its terminations
are being dtered and it may have a speech codec on one side of the context and the 3G-324M codec on the other side
the Server shall modify the Stream—mode of the affected terminations to inactive during the Service change and shall
restore the stream mode to active — (send/receive — bothway) on completion of the service -change procedure. In order
to restore the stream mode to active, the M SC servers shall use the “Modify Bearer Characteristics’ procedure for lu
terminations and for Nb terminations towards the succeeding node with respect to the “Modify Codec” message. The
MSC servers shall usethe “Confirm Bearer Characteristics’ procedure for Nb terminations towards the preceeding node
with respect to the “Modify Codec” message.

If the affected termination’s sream mode isinactive aMGW shall not rgject a“Modify Bearer Characteristics’ or a
“Reserve Bearer Characteristics” procedure because the multimedia codec and a speech codec are interconnected
simultaneoudly in the same context.

For a service change-from-speech-to-multimediawhere the CN shall initiate the luUP on the Nb interface, the
terminating-M SC server terminating the service change shall trigger the luJ-UP initialisation towards the core network
by setting the lu-UP initialisation direction to “out” in the “ Confirm Bearere Characteristics’ procedure for the
corresponding termination towards the core network.

Example call flows are shown in Figure 4.3.5.1/1 to 4.3.5.1/4.
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RNC-A MSC- A Server B MSC-C RNCC
MGW-A MGW-B MGW-C
Direct Transfer [Modify (MuMe)
»
'»/1( dify Bearpr Characteristics (Strgam Mode=INALCTIVE, New Codec = MyMe
> 3GUH = Iu,, modestransparent )
<«
RAB Assign Modify (MyMfe RAB pafaineters)
)l
Modify Bearer Request
Modify Bearer Ack } Optionally to increase bandwidth
)l
RAB Assign Modify Rsp
> Modify Bearpr Characteristics (Strgam ModerINACTIVE, New Codec F MuMe)
< I
M dify Codéc [Selected Codec = NiuMe)
| -
Reserve Bearer Characteristics (Strean Mode=INAC[TIVE, New Codec|=MuMe)
BNC Modifieql
Modify Bearer Characteristics (Streapn Mode=INAC[T1VE, New Codec|=MuMe)
: »
Modify Cpde (Selected Codec= Mul1d)
Reserve Bearer Ghgr (Stream Mqdg=INACTIVE, New Codec = MuMe)
»
BNC Modified
irect Transfer[[Modify (MuN§)]
[Modify Complet¢(MuMe)]
Characteristics
INACTIVE, cogle¢ = MuMe,
He=transparent )
Modify (MuM eJ AB parameters)
L
. . R Modify Bearer fequest
Optionally to increase bandwidth '
odify BearerAcl
RAB Assign|Mpdify Rsp
o
‘M odify Bearpr Characteristicy
(Stream Mlode=ACTIVE, codleq = MuMe)
—»
<
Confirm Bearer Chaf (Stream ModeSACTIVE, New
Cqdgc = MuM eL
>
Remove Transcoder
P Successful Codec Modification
|
Modify|Begrer Characteristics (Strgan Mode=ACTIYE, codec = MuM¢)
— >
<
Canfjrm Bearef Char (Stream Mode=ACT|V|E, New Codgc|= MuMe)
 Succesqfiul Codec Modificali® |
<
Modify|Bearer Characteristicq (Stream MgdetACTIVE, code=MuM¢)
<
Modify Bearjer Characteristics (Stréam Modg=ALCTIVE, codec =MuMe]
Remove Transcoder
Diect Transfer [Modify_Compléte (MuMje)
)l

Figure 4.3.5.1/1: Service change PCM(G711) to MuMe
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RNC-A MSC- A Server B MSC-C RNCC
MGW-A MGW-B MGW-C
Direct Transfer [Modify [sipeech)
»
'»/1( dify Bearpr [Characteristics (Strgamh Mode=INALCTIVE, New Codec = AMR
> 3GUH= lu,, modessupport )
]
RAB Assign Modify (MyMfe RAB pafaineters)
" IUUP Init
IuUP Init Ack
)l
Modify Bearer Request
Modify Bearer Ack } Optionally to decrease bandwidth
dl
RAB Assign Modify Rsp
> Modify Bearpr Characteristics (Strgam ModerINACTIVE, New Codec  (5711)
——
Insert Transcoder
>
|
Modify Codéc [Selected Codec = G711)
»
g Reserve Bearer Characteristics (Strean Mode=INAC['IYE, New Codec|=[G711)
BNC Modifieql
Modify Bearer Characteristics (Streamn Mode=INAC[[1YE, New Codec|=[G711)
: »
Modify Cpdet (Selected Codec= Mul1d)
Reserve Bearer 'Ohg (Stream Mqdg=INACTIVE, New Codec = G711)
>
BNC Modified
irect Transfer[[Modify (speegh)]
[Modify Completé(speech)]
Characteristics
INACTIVE, cogled = AMR,
He=support )
Insert Transcoder
o
<
RAB Assign Modify (MuMeJ AB parameters)
luUP Init  *
tor Ak
—p»
K , Modify Bearer fequest
Optionally to decrease bandwidth { oy BearaAc
RAB Assign|Mpdify Rsp
o
‘M odify Bearpr Characteristicy
(Stream Mlode=ACTIVE, codled = AMR)
<
Confirm Bearer Chaf (Stream ModeSACTIVE, New
Cqdgc = G7ll)k
P Sucgessful Codec Modification "
<
Modify|Begrer Characteristics (Strgan Mode=ACTIVE, codec = G711)
< >
Canfjrm Bearef Char (Stream Mode=ACT|V[E, New Codec|= G711)
P Succesgful Codec Modification
|
Modify|Bearer Characteristicq (Stream MgdetACTIVE, code=G711)
<
Modify Bearer Characteristics (Str¢am Modg=ACTIVE, codec =AMR)
Difect Transfer [M odify_Complgte (speech)

<
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Figure 4.3.5.1/2: Service change MuMeto PCM(G711)
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RNC-A
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RNCC

}

BNC Modified

> |
<K

uMe, Dir=IN)

MSC- A Server B MSC-C
MGW-A MGW-B MGW-C
Direct Transfer [Modi f)L uMe)
'»/1( dify Bearpr Characteristics (Strgamh Mode=INALCTIVE, New Codec = MyMe
> 3GUH mode=transparent )
G
RAB Assign Modify (MyMfe RAB pafaineters)
)l
Modify Bearer Request - - -
Modify Bearer Ack } Optionally to increase bandwidth
)l
RAB Assign Modify Rsp
> Modify Bearpr Characteristics (Strgam ModerINACTIVE, New Codec | MuMe, Dir=IN)
< )
M gdify Codéc [Selected Codec = NiuMe)
»
" Reserve Bearer Characteristics (Strea||n Mode=INAC[TIVE, New Codec
Modify| Bearer Request
Modify[Bearer Ack Optionally to increase bandwidth

Modify Barer Characteristics (StreaL Mode=INAC|
»

Modify Cpdec (Selected Codec= MREJI 4)

_‘M odify Bearer Reguest

Modify Bearer Ack

verve Bearer Ch
Cofleg = MuMeL
>

MY E, New Codec

far [ Stream Mode=I

= MuMe, Dir=IN)

ACTIVE, New

»

»

BNC Modifi

bandwi

Optionally to increase

dth

Direct Transter|[Modify (Mul

D))

er[[Modify Complet¢(MuMe)]

Characteristics
eqINACTIVE, cof
¢nt )

ign Modify (MuMe H
»

ed = MuMe,

AB parameters)

pt

ionally to increase bandwidth {

R L
Modify Bearer
odify Bearer/

Mpdify Rsp

equest

Figure 4.3.5.1/3al: Service change AMR to MuMe
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RNC-A
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MSC- A Server B MSC- C RNC C
MGW-A MGW-B MGW-C
tarer Characteristic:
0de=ACTIVE, codle¢ = MuMe)
Conflirm Beare| Char (Stream ModedACTIVE, Codec =
M )
lu FP Init
lu FP Init
< luFP Init Ack
lu FP Init Ack i
Succgssful Codec Modification
<
Modify|Begrer Characteristics (Strgain Mode=ACTIVE, codec = MuNl€])
— >
|
Confirm Bearer Char (Stfeam Modg=ACTIVE, Codec = MyMe)
Succesgful Codec Modificatiop
<
Modify|Bearer Characteristicq ($tream MddefACTIVE, codec=MuMe)

>

|

Modify Bearer Characteristics (Str¢am Modg=ACTIVE, codec = MuMg)

<
ect Transfer [Modify_Compléte (MuMie)
dl

Figure 4.3.5.1/3b2: Service change AMR to MuMe (continued)
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RNC-A
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‘ ‘RAB Assign|Mpdify Rsp
o
|

MSC- A Server B MSC- C RNCC
MGW-A MGW-B MGW-C
Direct Transfer [Modify [sipeech)
»
'»/I(dify Bearpr Characterigtics (Strgam Mode=INACTIVE, New Codec = AMR, Dir=0UT|, )
»
L
G
RAB Assign Modify (AMRIRAB paraietérs)
-
lu FP Init
lu FP Init Ack
)l
Modify Bearer Request Optionally to decrease
Modify Bearer Ack bandwidth
RAB Assign Modify Rsp
Modify Bearfer Characteristics (Str¢am Modg=INACTIVE, New Codec F AMR)
Modify Codéc (Selected Codec + AMR)
Reserve Beearer Characteristics (Streapn Mode=INAC[TIVE, New Coded=AMR
3GUR Oir=IN )
BNC Modified
Modify Bearér Characteristics (Strean Mode=INACTIYE, New Codec|FAMR
> | > 3GUR Qir=IN,)
|
Modify Codef (Selected Codec= AMR)
F&H e Bearer Chir [Stream Mode=INACTIVE, New
Cogle¢ = AMR, 3GUP Dir=IN,)
»
BNC Modifi
Modify Bearpr Characteristics
(Stream ModeqINACTIVE, cofled = AMR,
3GUP Dir=I
o
|
Direct Trans‘er [Modify (AMR)]
Direct Trans‘er [Modify Complet¢(AMR)]
o
‘RAB Assign|Modify (AMR RAB parameters)
—>
Iu FP Init Iu FP Init |
IUEP Init lu FPInitAcI«>
< lu FP Init Ack
luFP Init Ack »
lu FP Init
< - . .
luFPInit Ack Optiondly for RFCI value correction
[ 1 [ 1 [ 1 Modify B ot
. . odify Bearer fequi
Optionally to decrease bandwidth '
odify BearerAcl

Figure 4.3.5.1/4a3: Service change MuMe to AMR
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MSC- A Server B MSC- C RNC C
MGW-A MGW-B MGW-C
Modify Bearer Characteristic
(Stream/Mlode=ACTIVE, codfleq = AMR)
»
dl
<
Conflirm Bearel Char (Stream ModedACTIVE, New
Cgdé¢c = AMR
Modify Bearer Reqliest
Optionally to decrease
bandwidth Modify Bearer Atk
g
Successful Codec Modification
o
|
Modify|Begrer Characteristics (Strean Mode=ACTIVE, codec = AMR
~ >
<
Canfjrm Bearef Char (Stream Mode=ACT|V[E, New Cpdec = AMR)
Modify Bearer |Request -
< Optiondly to decrease
Modiify Bearer |Agk bandwidth
Succesgful Codec Modification
<
Modify|Bearer Characteristicq ($tream MgdetACTIVE, codec = AMR)
>
|
Modify Bearer Characteristics (Str¢am Modg=ACTIVE, codec = AMR)|
—
ect Transfer (Modify_Conmpléte (speech)
dl

4.3.5.2 Unsuccessful Service Change

Figure 4.3.5.1/4b: Service change MuMe to AMR (continued)

In the case the service change is denied by the UE at the terminating Sde, the procedures for the unsuccessful Codec
Modification as defined in [2] shall be applied to revert to the old medium (speech or multimedia).

The through-connection of terminations shall be performed as described in Section 4.3.5.1, with the “ Codec

Modification Failure’ astrigger.

An example sequenceis shown in Figure 4.3.5.2/1 t0 4.3.5.2/2.
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RNCC

Direct Transfer [Modify
»
>

Madi

uMe)

MGW-A

fy Bearfr
>

RAB Assign Modify (MU

<

Modify Bearer Request

M RAB p4

aeters)

Characteristics (Strg
mg

MGW-B

MGW-C

tan
de-transpargnt

Mode=IINALCTIVE, New Codec =

VidMe

Modify Bearer Ack

}

<

RAB Assign Modify Rsp

»
>

Optionall

y to increase bandwidth

Modify Bearfr Characteristics (S
> —

<

Modi

fy Codégc [Selected Codec =
»

trgam M oder|
Dif=IN, )

luMe)

>

Modify| Bearer Request

Modify|Béarer Ack

}

BNC Modifiegd

> |
<K

ACTIVE, New Codec

Reserve Bearer Characteristics (StreaF
Dir=IN,

MuMe

Mode=INACTTI

E, New Codec|

MuMe

Optionally to increase bandwidth— Note:
note needed if changing from PCM

M odify Bearer Characteristics (Streajn Mode=INACT TV E, New Codec|]=MuMe
> Dir=INJ)
Modify Cpde (Selected Codec= Muld)
e Bearer Chiar [(Stream Mode=INACTIVE, New
Coflet = MuMe, Djr¥IN,)
J k/l/logi; geereri ku Optionally to increase
odly Feare A > bandwidth — Note:
BNC Modified note n.eeded it
changing from PCM
Direct Transter|[Modify (Muldg)]
Iy"ect Transler|[Modify Reject|(MuMe)]

Figure 4.3.5.2/1a:Service Change Rejected
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MSC- A Server B MSC- C RNCC
MGW-A MGW-B MGW-C
Conflirm Beare| Char (Stream ModedACTIVE, New
Codgc = OIdE dec (G711 or AMR)
L
. Modify Bearer Requiest
Optionally to decrease
bandwidth — Note Not Modify Bearer Atk
need if change from >
PCM BNG Modified
Codec M odification Failure
dl
o
Modify|Begrer Characteristics (Strgamn Mode=ACTIVE, codec = Old| Cpdec
— MR)
|
Confirm Bearer Char ((Stfeam Mod¢=ACTIVE, Codec =[Old Codec
(G711 or AMR)
Modify Bearer [Réquest - -
< Optiondlly to decrease bandwidth — Note:
Modify Bearer |A¢k not needed if change from PCM
BNC modjified
Codec Modification Failure
<
Modify|Bearer Characteristicq ($tream MgdetACTIVE, codec =Old £qdec(G711 pr|AMR) )
dl
l
Madify Bearer Characteristics (Strgamp Mode=ACT[IVE, Codec = AMR
> 3GYH Dir=0UT, mode=support )
RAB Assign Modify (AMR|RAB paramgtérs)
al
lu FP Init
»
luFP Init Ack
Modify Bearer Request Optionally to decrease
Modify Bearer Ack bandwidth
dl
lu FP Init | | | |
U FP Nt Ack Optionally for RFCI value correction — Note Not
performed if PCM in Core
RAB Assign Modify Rp|
| -
Direct Transfer (Modify_|Rdject (spegch)
)l

Figu

re 4.3.5.2/1b2:Service Change Rejected (Continued)
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