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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; Interface to 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 media stream property in accordance with the 3SGPP TS
29.232 [x]. The MGW shall treat the User Plane configuration (SDU Format) of the 3G-324.M codec as for PCM, as
defined in 3GPP TS 26.102 [y].
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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 where the CN shall initiate the luUP on the Nb interface, the MSC server terminating the service
change shadll trigger the lUUP initialisation towards the core network by setting the lUUP initialisation direction to “ out”
in the “ Confirm Bearer Characteristics’ procedure for the corresponding termination towards the core network.

Example call flows are shown in Figure 4.3.5.1/1 t0 4.3.5.1/6.
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RNC-A MSC- A Server B MSC-C RNCC
MGW-A MGW-B MGW-C
Direct Transfer [M odify [(MiuM €)
»
"M ndify Bearer [Characteristics (Strgany M ode=INAICTIVE, New Codec = M (M e
> 3GURH mode=tlangparent )
«—

‘RAB Assign M odify (M {iM|e RAB pgrajneters)

M odify Bearer Request
} Optionally to increase bandwidth

‘M odify Bearer Ack

RAB Assign M odify Ry

|

M odify Bearer Characteristics (Strgam M odg=INACTIVE, New Codec | M uM e, Dir=I[N
< I
M pdify Codec|(Selected Codec = NI yM €)
| .

Reserve Beargr Characteristics (Strean M ode=INA QT

E, New Codec|= M uM g, Dir=IN)

M odify| Bparer Ack Optionally to increase bandwidth

M odifyf Bearer Request }

BNCM odjfied mL
M odify Bearfr Characteristics (Str M ode=INAQTINVE, New Codec F M uM e, Dir=IN)
<
M odify Qodgc (Sdected Codec= M ul ¢)
—F

e Bearer Char [ Stream M ode=IINACTIVE,
New CodecHMuMe)

|@Ladify Besrer Requet Optionally to increase
M odify Bearer Ack . bandwidth
BNCM odififd

M odify (M )]

M odify Conplete(M uM €)]
Characteristics
INACTIVE, coflec=MuMe,

et )

M odify (M uM e RAB parameters)

M odify Bearer fequest
odify Bearerpck

odify Rgp

Optionally to increase bandwidth

Figure 4.3.5.1/1: Service change speech to MuMe
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RNC-A

Difect Transfer [M odify_Conp

CR page 5
MSC- A Server B MSC-C RNCC
MGW-A MGW-B MGW-C
M odify [Bearer Characteristics
(Sream|M|ode=ACTIVE, coglec = M uM €)
»
P L
o
CTniirm Bear e Char (Stream M ode3A CTIVE, Codec =
M[u\i e, Dir=0UT|)
'
lu FP Init
lu FP Init
< Iu FP Init Ack
IuFP Init Ack P>
Succpssful Codec M odification
<
M odify] Bgarer Characteristics (Strean M ode=ACT IVE, codec = M uM )
— >
o
Confirm Bearer Char (Stfeam M odg=ACTIVE, Codec = M uM €)
Succesgful Codec M odification
<
M odify| Bparer Characteristicg (§tream M qdetACTIVE, codec= M ulM ¢)
a
N
M odify Beafjer Characteristics ($tr¢gam M odg=A|CTIVE, codec = M uM ¢)
Igte (M uMje),

Figure 4.3.5.1/2: Service change speech to MuMe (continued)
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RNC-A MSC- A Server B MSC-C RNCC

MGW-A MGW-B MGW-C

Direct Transfer [M odify |(gpeech)
»

'v1 pdify Bearer [Characteristics (Strgany M ode=INAICTIVE, New Codec = AM R, Dir=0OUT,
»
L
]
RAB Assign M odify (AMH RAB paranjetfrs)
dl
lu FP Init
lu FP Init Ack
M odify Bearer Request Optionally to decrease
M odify Bearer Ack bandwidth
al

)l
RAB Assign M odify Ry

M odify Beafer Characteristics ($trgam M odg=INACTIVE, New Codec| AM R)

M odify Cpdec (Selected Codeg ¥ AMR)
Reserve Bear pr Characteristics (Strean M ode=INAQTINVE, New Coded= AM R

3GURP Qir=IN)
BNC M odified
M odify Bearer Characteristics (Strean M ode=INACITIVE, New Codec|=AM R
— 3GUP Dir=IN,)
o

M odify Cpder (Sdected Codec= AM R
I-&er e Bearer Chir (Stream M ode=INACTIVE, New

Coflef = AMR, 3qUIPDir=IN,)
»

|-

BNC M odified

Characteristics
INACTIVE, coflec= AMR,

Direct Trans"er [M odify (AM R)]

Direct Transi’er [M odify Conplete(AM R)]
d

o
RAB Assil_n M odify (AMR RAB parameters)

—
IuFP Init lu FP Init |
’ luFP Init Acl
‘Iu FP Init . —
< lu FP Init Ack
luFP Init Ack
‘Iu FP Init - | Optionally to M odify Bearer request
|0 FP Init Ack ]PptlF({)l?g]I y decrease bandwidth odify BearerA ¢k
or ]
value B Assign|Modify Ry
correction

Figure 4.3.5.1/3: Service change MuMe to AMR
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RNC-A MSC- A Server B MSC-C RNC C

MGW-A MGW-B MGW-C

Modify [Bgarer Characteristic
(StreamMlode=ACTIVE, codlec = AMR)

a
|

Conflirm Beare| Char (Stream ModeHACTIVE, New

Cqdéc = AMR
Modify Bearer Reqliest
Optiondlly to decrease
bandwidth Modify Bearer Atk

Succgssful Codec Modification

A

Modify|Begrer Characteristics (Strgamn Mode=ACTIVE, codec = AMR)

A

Canfjrm Bearef Char (Stream Mode=ACT|V[E, New Cpdec = AMR)

Modify Bearer |Request

A

Optiondly to decrease
Modify Bearer |Agk bandwidth

Succesgful Codec Modification

A

Modify|Bearer Characteristicq ($tream MgdetACTIVE, codec = AMR)

>
<

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

«——

Direct Transfer (Modify_Compléte (speech)
d

Figure 4.3.5.1/4: Service change MuMe to AMR (continued)
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RNC-A MSC- A Server B MSC-C RNCC

MGW-A MGW-B MGW-C

Direct Transfer [Modi f)L sppeech)
>

Mqdify Bearpr Characteristics (Strganh Mode=INACTIVE, New Codec = AMR, Dir=0UT]|, )|
»
>

RAB Assign Modify (AMRIRAB paraietérs)

d

lu FP Init
lu FP Init Ack
<
Modify Bearer Request Optionally to decrease
Modify Bearer Ack bandwidth
?‘AB Assign Modify Rsp

Modify Bearfer Characteristics (Str¢am Modg=INACTIVE, New Codec [ (5.711)

—

Modify Codéc (Selected Code F .711)

Reserve Bearer Characteristics (Streapn Mode=INAC[TIVE, New Codec|= G.711
3GUROir=IN)

BNC Modifieg

Modify Beargr Characteristics (Strearn Mode=INACTIYE, New CodecG.711
> | > 3GUR Oir=IN,)

<

Modify Coder (Selected Codec= G.711

F&er e Bearer Chir [Stream Mode=INACTIVE, New

Coflet = G.711,L
>

BNC Modified
er

Modify Bearer Characteristics
Stream ModedINACTIVE, coflec = AMR,
BGUP Dir=I

I

Direct Trans‘er [Modify (AMR)]

Direct Trans‘er [Modify Complete(AMR)]
o

‘RAB Assign|Modify (AMR RAB parameters)

»
IuFP Init™

lu FP Init AcK

Optionally to decrease bandwidth

Modify Bearer{request
odify BearerfAck
—_—»

RAB Assign Modify Rsp
o
|

M odify Bearer Characteristics
Stream ModeqACTIVE, codeq = AMR)

—t

Figure 4.3.5.1/5: Service change MuMe to PCM(G.711)
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RNC-A MSC- A Server B MSC-C RNCC

MGW-A MGW-B MGW-C

Confirm Bear ef Char (Stream M ode=A CTIVE, New
Cadef = G.711 3[GUP Dir=0ut)

'

D

lu FP Init

lu FP Init <
dl

lu FP Init Ack
IuFP Init Ack P>

Succpssful Codec M odification

o
)l

M odify] Bearer Characteristics (Streanp M ode=AC[ IVE, codec = G.711)

<
|

Canfirm Beargf Char (Stream M ode=ACT |V, New Qodec = G.711)

Successful Codec M odification

A

M odify| Bearer Characteristics|(Stream M qderACTIVE, codec = G.71|1)
'

M odify Bearfer Characteristics (§rgam M odg=ACTIVE, codec = AMR)

Di e‘d Transfer (M odify_Conpléte (speegh)

Figure 4.3.5.1/6: Service change MuMe to PCM(G.711) (continued)

4.3.5.2 Unsuccessful Service Change

In the case the service change is denied by the UE at the terminating S de, 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 Subclause 4.3.5.1. The “Codec
Modification Failure’ message shall interact with the “Modify Bearer Characteristics’ procedure and the “ Confirm
Bearer Characteristics’ procedure in the same way as the “ Succesfull Codec Modification” message.

An example sequenceis shown in Figure 4.3.5.2/1 t0 4.3.5.2/2.
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RNC-A MSC- A Server B MSC-C RNCC

MGW-A MGW-B MGW-C

Direct Transfer [Modify (MuMe)
»
>

Madify Bearpr Characteristics (Strgant Mode=INACTIVE, New Codec = MyMe
> mdde=transparént

«—
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
_ > Dif=IN, )
|
M dify Codéc [Selected Codec = NiuMe)
»

>

Dir=IN,

Reserve Bearer Characteristics (StreaF Mode=INACJTIYE, New Codec|= MuMe

Modify| Bearer Request
Modify|Bearer Ack } Optionally to increase bandwidth— Note:
note needed if changing from PCM

BNC Modifiegd

M odify Bearer Characteristics (Streajn Mode=INACT TV E, New Codec|= MuMe
4 2 Dir=IN )

<

Modify Cpdec (Selected Codec= M

Vg
e Bearer Chiar [(Stream Mode=INACTIVE, New
Cofleg = MuMeLD r3IN,)
>

Jglodify Bearer Request Optionally to increase
Modify Bearer Ack > bandwidth — Note:
g note needed if
BNC Modifigd .
o changing from PCM

Direct Transter|[Modify (MuldE)]
Iy"ectTran er|[Modify Reject|(MuMe)]

Fiqure 4.3.5.2/1:Service Change Rejected
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RNC-A MSC- A Server B MSC-C RNC C

MGW-A MGW-B MGW-C

Conflirm Beare| Char (Stream ModedACTIVE, New
Cgdgc = Old Cpdec (G711 or AMR)

Modify Bearer Reqliest
Optionally to decrease
bandwidth — Note: Not Modify Bearer Atk
need if change from >
PCM BNQ Modified

Codgc M odification Failure

A

Modify|Bearer Characteristics (Str¢ain Mode=ACTIVE, codec = Old|Codec
MR)

A

Confirm Bearer Char (Stfeam Modg=ACTIVE, Codec =[Old Codec
(G711 or AMR

[

Modify Bearer |Request

A

Optiondlly to decrease bandwidth — Note:
Modify Bearer |Agk not needed if change from PCM

BNC modified

Codec Modification Failurg

A

Modify|Bearer Characteristicq ($tream MgdetACTIVE, codec =Old £qdec(G711 pr|AMR) )

A

Maqdify Bearer Characteristics (Strgamp Mode=ACT[IVE, Codec = AMR
> 3GYH Dir=0UT, mode=support )

RAB Assign Modify (AMR|RAB paramgtérs)

>

luFP Init R
luFP Init Ack
Modify Bearer Request Optionally to decrease
Modify Bearer Ack i bandwidth
lu FP Init ' | | | | :
10 FP Int Ack Optionally 'for RFCI value correction — Note Not
performed if PCM in Core
RAB Assign Modify Rp|

»

Direct Transfer (Modify_|Rdject (speq

<

S

Figure 4.3.5.2/2:Service Change Rejected (Continued)
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