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BNC Modified message isrequired to be sent

UP Initialisation arriving before Confirm Bearer Characteristics should be passed
immediately to avoid interruption in speech.

2. Errorsin Figures 5.8.4/2:

Optional Bearer Modification to reduce bandwidth omitted (all owed according to BICC
and Figure 5.8.1/2)

Rab Assign Modify Response in wrong direction
3. Figure 5.8.5/2 does not fit on one page and will not be printed compl etly

Summary of change: 8 1. Correctionsin Figure 5.8.4/1
BNC Modified message is not optional
Confirm Bearer Characteristics does not trigger UP Initialisation
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Optional Bearer Modification to reduce bandwidth added
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5.8.4 Detailed Procedures For lu Framing Protocol & Codec Modification
The [UFP must be initialised sequentially from one end to the other in order to store new RFCIsin each node to allow

TrFO toresume. The lUFP shall beinitialised in the backward direction with respect to the Codec Modification/Modify
To Sdected Codec message as shown in Figure 5.8.4/1.
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Server A Server B
MGW-A MGW-B
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P>
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Confirnp Bearer Char
_ ﬂ _ _
< Modify Bearer request '
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Server A Server B
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¢ Modify Bearer request MCW A
Modify BearerAck Optionally sent to
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Modify Codec >
¢ UUP Init [RFCIS]
[UUP Init Ack >
< Successful Codec Mod
Confirnn_Bearer_Char
P WP Init [RFCly  [€—=
[UUP Init Ack q
< Modify Bearer request
Modfy BereAdd | St
| Successful Codec Modification ]

Figure 5.8.3-4/1: Successful Codec Modification including IuFP

A MGW receiving a Modify Bearer Characteristics procedure shall be prepared to receive an incoming modify bearer
procedure, this may be to increase the bandwidth prior to [UUP Initialisation or to reduce the bandwidth after the luUUP
Intialisation. Asthe new codec indicated in the Modify Bearer Characteristics procedure differs from the codec that is
currently used the MGW shall be prepared to receive an [uUP Initiaisation for the new codec.

Each termination receiving a Reserve_Char will initiate bearer level modification to the preceeding node if needed - i.e.
if the bandwidth needs to be increased to support the new luUP. No [uUP initialisation occurs at this point in time. If
the Codec Modification Request isterminated by a MGW the luUP init through the core-network istriggered by the
setting of the 3GUP package property “initialisation direction” to “OUT” in either the Reserve Char or the
Confirm_Char procedure; the MGW shall then start the lUUP Initialisation out from that Termination. If the node
terminating the modification isan RNC then it will generate a new IuUP Initialisation toward its access MGW, each
Termination shal have theinitialisation direction set to “IN”. Each MGW shall in turn acknowl edge the luUP Init to the
succeeding node (with respect to the modification request) and forward the RFClsin an IUUP Initidisation to the
preceding MGW (as for call set-up). After completing the lu UP initialisation and receiving the' Confirm
Characteristics’ procedure, the MGW may decrease the bandwidth of the corresponding bearer performing the “Modify
Bearer” procedure (if needed) - no bearer bandwidth reduction shal be initiated while the UP is still initidised for the
old codec.

An example cal sequenceis shown in Figures 5.8.4/2 and 5.8.4/3.
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<

o
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P

Figure 5.8.4/2: Mid Call Codec Negotiation Call Sequence. Call Flow Part 1
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Figure 5.8.4/3: Mid Call Codec Negotiation Call Sequence. Call Flow Part 2
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5.8.5 Unsuccessful Codec Modification

If the Codec Modification isunsuccessful at a certain node in the connection (due to the MGW rejecting arequest to
reserve the resources or a server rejecting theregquest to modify the codec) the Confirm_Char message shdl be sent to a
termination that previoudy performed a successful Reserve_Char Procedure to change the bearer back to its original
banadwidth (if needed) and free up any reserved resources. However as the [UUP has not been modified, the
Confirm_Char shall not trigger an IuFP re-initialisation. The basic sequenceis shown in Figure 5.8.5/1 and a detailed
call flow isdescribed in Figure 5.8.5/2. A server that performed a Modify Bearer Characteristics procedureto a
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termination with the new codec shall perform a subsequent Modify Bearer Characteristics procedure to that termination
with the old codec in the failure case. Asno IuFP initiaisation occursin the unsuccessful case the lUFP currently
intialised will then match the old codec restored by the subsequent Modify Bearer Char; the MGW then knows that it
can return to TrFO.

The Codec Modification Failure message shall not be returned to a preceding node until notification of the bearer level
modification (BNC_Modified).

RAB Assigment Modification Failure

If thereason for failed codec modification is dueto an unsuccessful RAB Modification Request then the MSC shall
assume that the old RAB is resumed and thus shall restore the old codec.

Server A Server B

MGW-A MGW-B

< Mid Gall Codec Negotiation (New Codec List)

Modify Bearer Char

>
e

Modify Tp Selected Codec (Selected Codg:, Available
?&eervg Bearer Char (New Codec)

Ack
Mod Bearer I
< > Optional
3|§|C_M qdified
Modify To Code&
< Codec Mod Failure
Confirnmp Char (old Codec)
Mod Bearer
¢ > Optional
BEC_M qdified
Codec Modification Failure
ﬁodify Biearer Char (old Codec)

—>
Figure 5.8.5/1: Unsuccessful Codec Modification

luUP I nitialisation Unsuccessful

If the lUUP initialisation fails (this must be due to some protocol error or transmission error because the resources have
already been successfully reserved) then the UP protocal is cleared by the peers (see TS 25.415) and therefore the
MGW shall notify the Server with a Bearer Released natification, the call shall be cleared (normal MGW initiated call
clearing applies— see TS 23.205 clause 7.4 [8]).
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RNCA Server A Server B MSCC RNCC
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— P
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Figure5.8.5/2: Call Sequence for Unsuccessful Modification. Call Flow Part 1
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Server A Server B MSCC

RNCC

MGW-C

RNC unable to perform modification

RAB Assign|M

odify FAIL

Modify BearS¥Char Olg

Confirm Cha‘()lc
Modify Bearer Charpcleristics

P>
Codef Modification Failure gBNEModlif

5aTy Chal O1d Coded)
Qld Codex)

I~

Confirm
J\Aodifv Bearer Charpcteristi

“@dec Madification Failure QJC Modlifled
Modify Char] Old Codec)

Modify er Char (Old Codec| Interface = RAN, Dir = OUT)

Modify Bearer request

IUFP Init >
JuFP [nit Ack >
RAB Assign Madify Rsp
IUFP Init (RFCI VValue Correction)
[UFP Init Ack
>

Codec)
Codec)

Figure5.8.5/2: Call Sequence for Unsuccessful Modification. Call Flow Part 2
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5.8.4 Detailed Procedures For lu Framing Protocol & Codec Modification
The [UFP must be initialised sequentially from one end to the other in order to store new RFCIsin each node to allow

TrFO toresume. The lUFP shall beinitialised in the backward direction with respect to the Codec Modification/Modify
To Sdected Codec message as shown in Figure 5.8.4/1.
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Modify Codec
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Server A Server B
MGW-A MGW-B
Modify Bearer Char
—>
odify Godec (Selected Codec, Available Codec List)
P>
Reserve Char
¢ Modify Bearer request MCW A
Modify BearerAck Optionally sent to
BNC_Mddified|| taauan
<7
Modify Codec >
¢ UUP Init [RFCIS]
[UUP Init Ack >
< Successful Codec Mod
Confirnn_Bearer_Char
P WP Init [RFCly  [€—=
[UUP Init Ack q
< Modify Bearer request
Modfy BereAdd | St
| Successful Codec Modification ]

Figure 5.8.3-4/1: Successful Codec Modification including IuFP

A MGW receiving a Modify Bearer Characteristics procedure shall be prepared to receive an incoming modify bearer
procedure, this may be to increase the bandwidth prior to [UUP Initialisation or to reduce the bandwidth after the luUUP
Intialisation. Asthe new codec indicated in the Modify Bearer Characteristics procedure differs from the codec that is
currently used the MGW shall be prepared to receive an [uUP Initiaisation for the new codec.

Each termination receiving a Reserve_Char will initiate bearer level modification to the preceeding node if needed - i.e.
if the bandwidth needs to be increased to support the new luUP. No [uUP initialisation occurs at this point in time. If
the Codec Modification Request isterminated by a MGW the luUP init through the core-network istriggered by the
setting of the 3GUP package property “initialisation direction” to “OUT” in either the Reserve Char or the
Confirm_Char procedure; the MGW shall then start the lUUP Initialisation out from that Termination. If the node
terminating the modification isan RNC then it will generate a new IuUP Initialisation toward its access MGW, each
Termination shall have the initialisation direction set to “IN”. Each MGW shall in turn acknowledge the luUP Init to the
succeeding node (with respect to the modification request) and forward the RFClsin an lUUP Initidisation to the
preceding MGW (as for call set-up). After completing the lu UP initialisation and receiving the' Confirm
Characteristics’ procedure, the MGW may decrease the bandwidth of the corresponding bearer performing the “Modify
Bearer” procedure (if needed) - no bearer bandwidth reduction shal be initiated while the UP is still initidised for the
old codec.

An example cal sequenceis shown in Figures 5.8.4/2 and 5.8.4/3.
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Figure 5.8.4/2: Mid Call Codec Negotiation Call Sequence. Call Flow Part 1
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Figure 5.8.4/3: Mid Call Codec Negotiation Call Sequence. Call Flow Part 2
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Modify|Bgerer Crarpatridtics 3GUP: interfaoetCN, Dir=IN, New Cooep)
L
-
Mocify To SHécter] Gooke (Bdecten] Gockr, Godec i)
Resarve Beerer Cher 30UP.
. . 1 Mocify Bearer repuest IlUild.*F]\‘ Dir=IN,| Naw Coder)
1 topossblly dl ocate edditiond bengwith { <4
e
Mocify Beargr Cherataigtics 3GUP| irfarf , Dir=IN| New Code)
RAB Ass pnModify (NSFSHectet] Cpder)
'Y
Modf;Bearer
st to possibly dllacate ackitionsl bandwickh —
IUFPInit
IUFPInit <
IUFPInit IUFPINnit Adk
_ IUFPIrit Ack >
LEPirit Adc N PG A MGty Ry
IUFPInit (RFCl Vaue Gprrction) CorfirmBearer Cng 3BUP. intgrfape=QN,
Dir=IN >
IUFPINit Ak BNC Motified
' 4 Suooessl Godec Modficetion | [«
’Jcﬁrm
iooes‘u Codec Modfication %\IC | fied

5.8.5 Unsuccessful Codec Modification

If the Codec Modification isunsuccessful at a certain node in the connection (due to the MGW rejecting arequest to
reserve the resources or a server rejecting theregquest to modify the codec) the Confirm_Char message shdl be sent to a
termination that previoudy performed a successful Reserve_Char Procedure to change the bearer back to its original
banadwidth (if needed) and free up any reserved resources. However as the [UUP has not been modified, the
Confirm_Char shall not trigger an IuFP re-initialisation. The basic sequenceis shown in Figure 5.8.5/1 and a detailed
call flow isdescribed in Figure 5.8.5/2. A server that performed a Modify Bearer Characteristics procedureto a
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termination with the new codec shall perform a subsequent Modify Bearer Characteristics procedure to that termination
with the old codec in the failure case. Asno IuFP initiaisation occursin the unsuccessful case the lUFP currently
intialised will then match the old codec restored by the subsequent Modify Bearer Char; the MGW then knows that it
can return to TrFO.

The Codec Modification Failure message shall not be returned to a preceding node until notification of the bearer level
modification (BNC_Modified).

RAB Assigment Modification Failure

If thereason for failed codec modification is dueto an unsuccessful RAB Modification Request then the MSC shall
assume that the old RAB is resumed and thus shall restore the old codec.

Server A Server B

MGW-A MGW-B

< Mid Gall Codec Negotiation (New Codec List)

Modify Bearer Char

>
e

Modify Tp Selected Codec (Selected Codg:, Available
?&eervg Bearer Char (New Codec)

Ack
Mod Bearer I
< > Optional
3|§|C_M qdified
Modify To Code&
< Codec Mod Failure
Confirnmp Char (old Codec)
Mod Bearer
¢ > Optional
BEC_M qdified
Codec Modification Failure
ﬁodify Biearer Char (old Codec)

—>
Figure 5.8.5/1: Unsuccessful Codec Modification

luUP I nitialisation Unsuccessful

If the lUUP initialisation fails (this must be due to some protocol error or transmission error because the resources have
already been successfully reserved) then the UP protocal is cleared by the peers (see TS 25.415) and therefore the
MGW shall notify the Server with a Bearer Released natification, the call shall be cleared (normal MGW initiated call
clearing applies— see TS 23.205 clause 7.4 [8]).
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RNCA Server A Server B MSCC RNCC
MGW-A MGW-B MGW-C
Far End Mid Call Codec Negot|ation (New Codecs Mid Call Codec Negotiation (New Codecs)
Selects ¢ <
Codec Madify Beier Characteristics (3G R interfacg=RAN, Dir=OUT, New Coger)
%B Assign Madify (NSI=Sdl ect& Codec)

Modify Bearer request > } possibly sent to allocate
IUFP Init additional bandwidth

JuFP [nit Ack >
RAB Assign Modify Rsp
<

Modify Bﬁ[er Characteristics 3GUP: interface=CN, Dir=IN, New Codéc)

\/Icafv To Seécted Codec <
Selected Codet,

Codec List) P Modify Bearer fequest }

Reserve Chal
>

sent to possibly allocate additional
bandwidth.

iNC M%dilf ed
Modify|Bgarer Charpcleristics 3GUP: interfacesCN, Dir=IN, New Codec)
>

¢
Modify To Selécted Codéc (Selected Codec, Codec Ilig)
: P Reserve Bpagrer Char3GUP:
{ 4|\/|0dlfy Bearer request—imterfaca®CN, Dir=IN, New Codec|

mc Mookec

Modify|Bearer Characteristics 3GUP: interfagetRAN, Dir=IN, New
Coder)

sent to possibly allocate additional bandwidth

— P
RAB Assign|Modify (NSI:SeIeCtﬁd Codex)
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RNC Server A Server B MSCC
MGW-A MGW-B MGW-C
Far End Mid Call Codec Negotiation (New Codecs Mid Call Codec Negotiation (New {Codecs)
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Codec Madify Beargr Characteristics (S3GH: interface=RAN, Dir=0OUT, New Cofler)
g
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Modify Bearer request > } possibly sent to @llgcate
[UFP Init additional bandwjdth
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< -~
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Codec List) Modify Bearer fequest
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>

<
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{ <Modify Bearer request—rterfacd®CN| Dir=IN,|New Codec)

BHC Moo"ed
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Coder) — >
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RAB Assign|Madify FAIL
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Confirm Cha“)ld Codec)
Modify Bearer Charpcleristics

Coder Modification Failure Mﬂifi pd
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Confirm CRg Old Codex)
4Modify Bearer Charpeteristi
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Figure5.8.5/2: Call Sequence for Unsuccessful Modification. Call Flow Part 1
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Server A Server B MSCC

RNCC

MGW-C

RNC unable to perform modification

RAB Assign|M

odify FAIL

Modify BearS¥Char Olg

Confirm Cha‘()lc
Modify Bearer Charpcleristics

P>
Codef Modification Failure gBNEModlif

5aTy Chal O1d Coded)
Qld Codex)

I~

Confirm
J\Aodifv Bearer Charpcteristi

“@dec Madification Failure QJC Modlifled
Modify Char] Old Codec)

Modify er Char (Old Codec| Interface = RAN, Dir = OUT)

Modify Bearer request

IUFP Init >
JuFP [nit Ack >
RAB Assign Madify Rsp
IUFP Init (RFCI VValue Correction)
[UFP Init Ack
>

Codec)
Codec)

Figure5.8.5/2: Call Sequence for Unsuccessful Modification. Call Flow Part 2
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5.8.4 Detailed Procedures For lu Framing Protocol & Codec Modification

The [UFP must be initialised sequentially from one end to the other in order to store new RFCIsin each node to allow
TrFO toresume. The lUFP shall beinitialised in the backward direction with respect to the Codec Modification/Modify
To Sdected Codec message as shown in Figure 5.8.4/1.

Server A Server B
MGW-A MGW-B
Modify Bearer Char
—>
Wodify Codec (Selected Codec, Available Codec List)
g
Reserve Char
¢ Modify Bearer request matar A
Modify BearerAck Optionally sent to
SNC_MAdified|| b
<7
Modify Codec
luUP Init [RFCIS]
[UUP Init Ack >
< Successful Codec Mod
Confirnn_Bearer_Char
P IUUP Init [RFCI§  [€—=
[UUP Init Ack q
< Modify Bearer request
Modity BearaA___| 1 i s~
| Successful Codec Modification D E—

Figure 5.8.3.4/1: Successful Codec Modification including luFP

A MGW receiving a Modify Bearer Characteristics procedure shall be prepared to receive an incoming modify bearer
procedure this may beto increase the bandwr dth prlor to luUP Inltldleatlon or to reduce the bandW| dth after the IuUP

ah 0 W-code .Thene/v codecrndlcated
in the Modrfy Bearer Characterrstrcs procedure shaII alwavs I’eSU|t in the M GW being prepared to receive an lu UP
initialisation for the new codec, even if the SDU format is unchanged. H-thenode terminatingthemodificationisan
RNCtThe MSC shall send the RAB Parameters |E and NAS Synchronisation Indicator |E to the RNC to indicate that
the codec has changed and |uUP Initialisation shall be generated.

Each termination receiving a Reserve_Char will initiate bearer level modification to the preceeding node if needed - i.e.
if the bandwidth needs to be increased to support the new luUP. No [uUP initialisation occurs at this point in time. If
the Codec Modification Request isterminated by a MGW the luUP init through the core-network istriggered by the
setting of the 3GUP package property “initialisation direction” to “OUT” in either the Reserve_Char or the
Confirm_Char procedure; the MGW shall then start the lUUP Initialisation out from that Termination. If the node
terminating the modification isan RNC then it will generate a new IuUP Initialisation toward its access MGW, each
Termination shall have theinitialisation direction set to “IN”. Each MGW shall in turn acknowledge the lUUP Init to the
succeeding node (with respect to the modification request) and forward the RFCIsin an lUUP Initialisation to the
preceding MGW (as for call set-up). After completing the lu UP initialisation and receiving the* Confirm
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Characteristics’ procedure, the MGW may decrease the bandwidth of the corresponding bearer performing the “Modify
Bearer” procedure (if needed) - no bearer bandwidth reduction shal be initiated while the UP is still initidised for the
old codec.

An example call sequenceis shown in Figure 5.8.4/2.

RN\C S A Sve B MSCC
MGAMA MGAB MGAC
Fer Ed Mid C4l Qodec Negtjetion (New Codecs Mid €4l Godec Negpti ation (New Sodecs)
SHeds
Qe \/Iti)afyBeera Cheractaristics (30| interfacg=RAN, Dir=OUT, New G
L
%BAﬁ'mModfy(NSﬂde(t Codeo) RNGC
Modify Bearer request } possily st togllgeate
IUFPINit g addtiord bendwidh
< uFP Init Ak
RAB Assgn Modify Rp
< Modify Bearr Cherattaidics (BUP: interfrog=QN, Dir=IN, New Coded)
o
Maod fy To Sdected Codec q . .
Slieten o Qaaavdiaﬂerd"er(m interfacg=N, Dir=lIN, Nlew Cockic)
Dok List) Mocify Bearer pefuest . .
< } sattqptsabydlcaaeajdnaw
Mfigd | odh
Modify|Bgarer Crarpatridtics 3GUP: interfaoetCN, Dir=IN, New Cooep)
P L
Modify To Seléoted Cocke (Sdlected Coder, Codec i)
Resarve Beerer Cher 30UP.
. . 1 Mocify Bearer repuest IlUildJ*Fj\‘ Dir=IN,| Naw Coder)
B} topossbly dl ocate edditiond bengwith { <4
o
Mocify Beargr Cherataigtics 3GUP| irfarf , Dir=IN| New Codeo)
RAB Asd pniModify (INSFSHedtel Cpde)
'Y
Modf;Bearer
st to possibly dllocate addtionel bencwicth <+—
IUFPInit
IUFPInit <
IUFPInit IUFPINnit Adk
_ IUFPIrit Ak >
LEPirit Adc > RAGASIE Mty Ry
IUFPInit (RFCl Vaue Cprrdtion) CorfirmBearer Cngr 3BUP: intgrfgpe=QN,
< : Dir=IN <M
[UPP it Ak BNC Motifigdl
' 4 Suooessl Godec Modficetion | [«
’Jcﬁrm
iooesa‘u Codec Modfication %\IC | fied

Figure 5.8.4/2: Mid Call Codec Negotiation Call Sequence

5.8.5 Unsuccessful Codec Modification

If the Codec Modification is unsuccessful at a certain node in the connection (due to the MGW rejecting arequest to
reserve the resources or a server rejecting therequest to modify the codec) the Confirm_Char message shall be sent to a
termination that previoudy performed a successful Reserve_Char Procedure to change the bearer back to its original
bandwidth (if needed) and free up any reserved resources. However as the [uUP has not been modified, the
Confirm_Char shall not trigger an IuFP re-initialisation. The basic sequence is shown in Figure 5.8.5/1 and a detailed
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call flow isdescribed in Figure 5.8.5/2. A server that performed a Modify Bearer Characteristics procedureto a
termination with the new codec shall perform a subsequent Modify Bearer Characteristics procedure to that termination
with the old codec in the failure case. Asno IuFP initiaisation occursin the unsuccessful case the lUFP currently
intialised will then match the old codec restored by the subsequent Modify Bearer Char; the MGW then knows that it
can return to TrFO.

The Codec Modification Failure message shall not be returned to a preceding node until notification of the bearer level
modification (BNC_Modified).

RAB Assgment Modification Failure

If thereason for failed codec modification is dueto an unsuccessful RAB Modification Request then the MSC shall
assume that the old RAB isresumed and thus shall restore the old codec.

Server A Server B
MGW-A MGW-B
< Mid Gall Codec Negotiation (New Codec List)
Modify Bearer Char
—>
—

Modify Tp Selected Codec (Selected Codg:, Available
?&eervg Bearer Char (New Codec)

Ack
Mod Bearer DI
< > Optional
3|§|C_M qdified
Modify To Code&
< Codec Mod Failure
Confirnmp Char (old Codec)
Mod Bearer
¢ Optional

>
BEC_M qdified
Codec Modification Failure
ﬁodify Biearer Char (old Codec)

>

Figure 5.8.5/1: Unsuccessful Codec Modification

luUP I nitialisation Unsuccessful

If the luUP initialisation fails (this must be due to some protocol error or transmission error because the resources have
already been successfully reserved) then the UP protocal is cleared by the peers (see TS 25.415) and therefore the
MGW shall notify the Server with a Bearer Released notification, the call shall be cleared (normal MGW initiated call
clearing applies— see TS 23.205 clause 7.4 [8]).
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RNC Server A Server B MSCC
MGW-A MGW-B MGW-C
Far End Mid Call Codec Negotiation (New Codecs Mid Call Codec Negotiation (Ne {Codecs)
Selects e
Codec Maodify Beargr Characteristics (S3GH: interfac=RAN, Dir=0OUT, New Cofler)
g
%B Assign Modify (NSI=Sel ect&] Codec) RNG-C
Modify Bearer request > } possibly sent to @llgcate
[UFP Init additional bandwjdth
@UFP I Ak >
RAB Assign Modify Rsp

Modify Bﬁer Characterigtics 3GUYP: interfgceCN, Dir=IN, New Codédc)

M (afy To Selgcted Codec >

Sel ected Copler:, Reserve Char
Codec List) Modify Bearer fequest
S } sent to_possibly allofate additiona
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>

<
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BHC Moo"ed
Modify Bearer Characteristics 3GUP: interfate=RAN, Dif=IIN, New
Codet N o

RAB Assign|Modify (INSIFSe ectﬁtr Cpdec)

bert to possiblly glocate additional bandwildth

RNC unable to perform modification

RAB Assign|Madify FAIL

Mociity BeerBChar Ol (odec)
Confirm Cha“)ld Codec)
Modify Bearer Charpcleristics

Coder Modification Failure Mﬂifi pd

6aTy Cliar PId Codeo)
nfirm Chal Jld Codec)
Bcteristi
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4Modify Bearer Ch
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Figureb5.8.5/2: Call Sequence for Unsuccessful Modification
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5.8.4 Detailed Procedures For lu Framing Protocol & Codec Modification

The [UFP must be initialised sequentially from one end to the other in order to store new RFCIsin each node to allow
TrFO toresume. The lUFP shall beinitialised in the backward direction with respect to the Codec Modification/Modify
To Sdected Codec message as shown in Figure 5.8.4/1.

Server A Server B
MGW-A MGW-B
Modify Bearer Char
—>
Wodify Codec (Selected Codec, Available Codec List)
>
Reserve Char
¢ Modify Bearer request MCW A
Modify BearerAck Optionally sent to
SNC_MAdified|| b
<7
Modify Codec
luUP Init [RFCIS]
[UUP Init Ack >
< Successful Codec Mod
Confirnn_Bearer_Char
P IUUP Init [RFCI§  [€—=
[UUP Init Ack q
< Modify Bearer request
Modity BearaA___| 1 i s~
| Successful Codec Modification D E—

Figure 5.8.3.4/1: Successful Codec Modification including luFP

A MGW receiving a Modify Bearer Characteristics procedure shall be prepared to receive an incoming modify bearer
procedure, this may be to increase the bandwidth prior to [UUP Initialisation or to reduce the bandwidth after the luUUP
Intialisation. The new codec indicated in the Modify Bearer Characteristics procedure shall always result in the MGW
being prepared to receive an lu UP initialisation for the new codec, even if the SDU format is unchanged. The MSC
shall send the RAB Parameters |IE and NAS Synchronisation Indlca¢or | E to the RNC to |nd|ca¢e that the codec has
chanqed and IuUP Inltlallsﬂlon shall beqenerated A A , , o

Each termination receiving a Reserve_Char will initiate bearer level modification to the preceeding node if needed - i.e.
if the bandwidth needs to be increased to support the new luUP. No [uUP initialisation occurs at this point in time. If
the Codec Modification Request isterminated by a MGW the luUP init through the core-network istriggered by the
setting of the 3GUP package property “initialisation direction” to “OUT” in either the Reserve_Char or the
Confirm_Char procedure; the MGW shall then start the lUUP Initialisation out from that Termination. If the node
terminating the modification isan RNC then it will generate a new IuUP Initialisation toward its access MGW, each
Termination shall have theinitialisation direction set to “IN”. Each MGW shall in turn acknowledge the luUP Init to the
succeeding node (with respect to the modification request) and forward the RFCIsin an lUUP Initialisation to the
preceding MGW (as for call set-up). After completing the lu UP initialisation and receiving the* Confirm
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Characteristics’ procedure, the MGW may decrease the bandwidth of the corresponding bearer performing the “Modify
Bearer” procedure (if needed) - no bearer bandwidth reduction shal be initiated while the UP is still initidised for the
old codec.

An example call sequenceis shown in Figure 5.8.4/2.

RN\C S A Sve B MSCC
MGAMA MGAB MGAC
Fer Ed Mid C4l Qodec Negtjetion (New Codecs Mid €4l Godec Negpti ation (New Sodecs)
SHeds
Qe \/Iti)afyBeera Cheractaristics (30| interfacg=RAN, Dir=OUT, New G
L
%BAﬁ'mModfy(NSﬂde(t Codeo) RNGC
Modify Bearer request } possily st togllgeate
IUFPINit g addtiord bendwidh
< uFP Init Ak
RAB Assgn Modify Rp
< Modify Bearr Cherattaidics (BUP: interfrog=QN, Dir=IN, New Coded)
o
Maod fy To Sdected Codec q . .
Slieten o Qaaavdiaﬂerd"er(m interfacg=N, Dir=lIN, Nlew Cockic)
Dok List) Mocify Bearer pefuest . .
< } sattqptsabydlcaaeajdnaw
Mfigd | odh
Modify|Bgarer Crarpatridtics 3GUP: interfaoetCN, Dir=IN, New Cooep)
P L
Modify To Seléoted Cocke (Sdlected Coder, Codec i)
Resarve Beerer Cher 30UP.
. . 1 Mocify Bearer repuest IlUildJ*Fj\‘ Dir=IN,| Naw Coder)
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Figure 5.8.4/2: Mid Call Codec Negotiation Call Sequence

5.8.5 Unsuccessful Codec Modification

If the Codec Modification is unsuccessful at a certain node in the connection (due to the MGW rejecting arequest to
reserve the resources or a server rejecting therequest to modify the codec) the Confirm_Char message shall be sent to a
termination that previoudy performed a successful Reserve_Char Procedure to change the bearer back to its original
bandwidth (if needed) and free up any reserved resources. However as the [uUP has not been modified, the
Confirm_Char shall not trigger an IuFP re-initialisation. The basic sequence is shown in Figure 5.8.5/1 and a detailed
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call flow isdescribed in Figure 5.8.5/2. A server that performed a Modify Bearer Characteristics procedureto a
termination with the new codec shall perform a subsequent Modify Bearer Characteristics procedure to that termination
with the old codec in the failure case. Asno IuFP initiaisation occursin the unsuccessful case the lUFP currently
intialised will then match the old codec restored by the subsequent Modify Bearer Char; the MGW then knows that it
can return to TrFO.

The Codec Modification Failure message shall not be returned to a preceding node until notification of the bearer level
modification (BNC_Modified).

RAB Assgment Modification Failure

If thereason for failed codec modification is dueto an unsuccessful RAB Modification Request then the MSC shall
assume that the old RAB isresumed and thus shall restore the old codec.

Server A Server B
MGW-A MGW-B
< Mid Gall Codec Negotiation (New Codec List)
Modify Bearer Char
—>
—

Modify Tp Selected Codec (Selected Codg:, Available
?&eervg Bearer Char (New Codec)

Ack
Mod Bearer DI
< > Optional
3|§|C_M qdified
Modify To Code&
< Codec Mod Failure
Confirnmp Char (old Codec)
Mod Bearer
¢ Optional

>
BEC_M qdified
Codec Modification Failure
ﬁodify Biearer Char (old Codec)

>

Figure 5.8.5/1: Unsuccessful Codec Modification

luUP I nitialisation Unsuccessful

If the luUP initialisation fails (this must be due to some protocol error or transmission error because the resources have
already been successfully reserved) then the UP protocal is cleared by the peers (see TS 25.415) and therefore the
MGW shall notify the Server with a Bearer Released notification, the call shall be cleared (normal MGW initiated call
clearing applies— see TS 23.205 clause 7.4 [8]).
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RNC Server A Server B MSCC
MGW-A MGW-B MGW-C
Far End Mid Call Codec Negotiation (New Codecs Mid Call Codec Negotiation (Ne {Codecs)
Selects e
Codec Maodify Beargr Characteristics (S3GH: interfac=RAN, Dir=0OUT, New Cofler)
g
%B Assign Modify (NSI=Sel ect&] Codec) RNG-C
Modify Bearer request > } possibly sent to @llgcate
[UFP Init additional bandwjdth
@UFP I Ak >
RAB Assign Modify Rsp
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M (afy To Selgcted Codec >

Sel ected Copler:, Reserve Char
Codec List) Modify Bearer fequest
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NC Mgified | Pandwidth.

Modify |Bearer Charpctéristics 3GUP: interfaceCN, Dir=IN, New Codet)
>

<
Modify To Selécted Codgc (Selected Codec, Codec LLigt)
P Reserve Beagrer Char3GUP:
{ <Modify Bearer request—frterfacd®CN| Dir=IN,|New Codec)

BHC Moo"ed
Modify Bearer Characteristics 3GUP: interfate=RAN, Dif=IIN, New
Codet N o

RAB Assign|Modify (INSIFSe ectﬁtr Cpdec)

bert to possiblly glocate additional bandwildth

RNC unable to perform modification

RAB Assign|Madify FAIL

Mociity BeerBChar Ol (odec)
Confirm Cha“)ld Codec)
Modify Bearer Charpcleristics

Coder Modification Failure Mﬂifi pd

6aTy Cliar PId Codeo)
nfirm Chal Jld Codec)
Bcteristi

EINC_MOdified

4Modify Bearer Ch

1
T R
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Figureb5.8.5/2: Call Sequence for Unsuccessful Modification
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