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Reason for change: 8 Within 29.228, charging information is currently specified as an Optional
parameter in the SAA message. However, no indication is given of when
Charging Information should be included and when it should not.

In TR 23.815 the following text is found in section 5.1.4;-

‘The Charging Function name(s) to be contacted for a particular SIP dialog
and/or service shall be uploaded to the S-CSCF from the HSS during the
registration phase, and is applicable for the duration of the registration.’

Further, in 24.229 section 4.5.5, this text is found ;-

‘The CCF addresses and ECF addresses are retrieved from an Home Subscriber
Server (HSS) via the Cx interface and passed by the S-CSCF to subsequent
entities.'

Earlier in 24.229 section 4.5.5 the following text is found;-

‘There may be multiple addresses for CCF and ECF addresses populated into
the P-Charging-Function-Addresses header of the SIP request or response. The
parameters are ccf and ecf. Only one instance of ccf is required. Additional ccf
addresses may be included by each network for redundancy purposes, but the
first instance of ccf is the primary address. If ecf address is included for online
charging, then additional instances may also be included for redundancy.’

This implies that when charging information is included in SAA, the Primary
Charging Collection Function shall always be included in that parameter and that
all other parameters are only included if they are available.

From these requirements, it seems clear that the HSS should be providing the S-
CSCF with charging information in some clearly defined situations ie, successful
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S-CSCF registration/deregistration notification

This procedure is used between the S-CSCF and the HSS. The procedure is invoked by the S-CSCF, correspondsto the
combination of the operations Cx-Put and Cx-Pull (see 3GPP TS 23.228 [1]) and is used:

- Toassign an S-CSCF to a public identity, or to clear the name of the S-CSCF assigned to one or more public

identities.

- Todownload from HSS the relevant user profile information that the S-CSCF needs to serve the user.

This procedure is mapped to the commands Server-Assignment-Request/Answer in the Diameter application specified
in 3GPP TS 29.229 [5]. Tables 6.1.2.1 and 6.1.2.2 describe the invol ved information elements.

Table 6.1.2.1: S-CSCF registration/deregistration notification request

Information Mappingto | Cat. Description
element name Diameter
AVP
PublicUser | Public-ldentity | C | User publicidentity or ligt of user public identities.
Identity At least one public identity shall be present if User-Nameis not present in
(See7.2) the request.
S-CSCF Name | Server-Name M | Name of the S-CSCF.
(See7.4)
Private User User-Name C | User private identity.
| dentity N . .
It shall be present if it is available when the S-CSCF issues the request.
(See7.3)
It may be absent during theinitiation of a session to an unregistered user.
In such situation, Server-Assignment-Type shall contain the value
UNREGISTERED_USER.
In case of de-registration, Server-Assignment-Type equal to
TIMEOUT_DEREGISTRATION, USER_DEREGISTRATION or
ADMINISTRATIVE_DEREGISTRATION, if no Public-ldentity AVPs
are present then User-Name AV P shall be present.
Server Server- M | Type of update the S-CSCF requestsin the HSS (e.g: de-registration). See
Assignment Assignment- 3GPP TS 29.229 [5] for all the possible values.
Type Type
(See7.8)
User Data User-Data- M | Part of the user profile the S-CSCF requests from the HSS (e.g: complete
Request Type | Request-Type profile). See 3GPP TS 29.229 [5] for all the possible values.
(See7.15)
User Data User-Data- M | Thisindicatesif the user profile isalready available in the S-CSCF.
Already Already-
Available Available
(See 7.16)
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Routing
Information
(See 7.13)

Destination-
Host

If the S-CSCF knows HSS name Destination-Host AVP shall be present in
the command.

Thisinformation isavailable if the request belongs to an already existing
registration, e.g. in case of there-registration, wherethe HSS nameis
stored in the S-CSCF. The HSS name s obtained from the Origin-Host
AVP, which isreceived from the HSS, e.g. included in the MAA
command.

Thisinformation may not be availableif the command is sent asa
consequence of a session termination for an unregistered user. In this case
the Destination-Host AVP isnot present and the command isrouted to the
next Diameter node, e.g. SLF, based on the Diameter routing table in the
S-CSCF.

Table 6.1.2.2: S-CSCF registration/deregistration notification response

Information
element name

Mapping to
Diameter
AVP

Cat.

Description

Private User
| dentity

(See 7.3)

User-Name

User private identity.
It shall be present if it is available when the HSS sends the response.

It may be absent in the following error case: when the Server-Assignment-
Type of therequest is UNREGISTERED_USER and the received public
user identity is not known by the HSS.

Registration
result
(See 7.6)

Result-Code /
Experimentd -
Result

Result of registration.

Result-Code AVP shall be used for errors defined in the Diameter Base
Protocol.

Experimental-Result AVP shall be used for Cx/Dx erors. Thisisa

grouped AV P which contains the 3GPP Vendor ID in the Vendor-1d AVP,
and the error code in the Experimental-Result-Code AVP.

User Profile
(See7.7)

User-Data

Relevant user profile.

It shall be present when Server-Assignment-Type in therequest is equa to
NO_ASSIGNMENT. If the Server-Assignment-Type in therequest is
equal to REGISTRATION, RE_REGISTRATION or
UNREGISTERED_USER the User-Data AVP shall be present according
to therules defined in the section 6.6.

If the S-CSCF receives more datathan it is prepared to accept, it shall
perform the de-registration of the user with User-Authorization-Type set to
DEREGISTRATION_TOO_MUCH_DATA and send back a SIP 3xx or
480 (Temporarily Unavailable) response, which shall trigger the selection
of anew S-CSCF by the I-CSCF, as specified in 3GPP TS 24.229 [§].

Charging
Information
(See 7.12)

Charging-
Information

Addresses of the charging functions.

It shall be present when Server-Assignment-Type in thereguest is equa to
REGISTRATION, RE REGISTRATION or UNREGISTERED USER
and when Result-Codeis equal to DIAMETER SUCCESS.

When this parameter isincluded, the Primary Charging Collection
Function name shall be included. All other elements shall beincluded if
they are available.
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6.1.2.1 Detailed behaviour

On registering/deregistering a public identity the S-CSCF shall inform the HSS. The same procedure is used by the S-
CSCF to get the user profile. The relevant user profile downloaded is described in more detailed in the section 6.6. The
HSS holds information about the state of regigtration of all the identities of the user. The S-CSCF uses this procedure to
update such state. The HSS shall, in the following order (in case of an error in any of the steps the HSS shall stop
processing and return the corresponding error code, see 3GPP TS 29.229 [5)):

1. Check that the user is known. If not Experimental-Result-Code shall be set to
DIAMETER_ERROR _USER_UNKNOWN.

2. The HSS may check whether the private and public identities received in the request bel ong to the same user. If
not Experimental-Result-Code shall be set to DIAMETER_ERROR_IDENTITIES DONT_MATCH.

3. Check the Server Assignment Type valuereceived in the request:

- Ifitindicates REGISTRATION or RE_REGISTRATION, the HSS shall download the relevant user public
identity information. If set, the flag that indicates that the identity is pending of the confirmation of the
authentication shall be cleared. The Result-Code shall be set to DIAMETER_SUCCESS.

Only oneidentity shall be present in the request. If more than one identity is present the Result-Code shall be
set to DIAMETER_AVP_OCCURS TOO_MANY _TIMES and no user information shall be returned.

- Ifitindicates UNREGISTERED_USER, the HSS shall storethe S-CSCF name, set the registration state of
the public identity as unregistered, i.e. registered as a conseguence of a terminating call and download the
relevant user public identity information. The Result-Code shall be set to DIAMETER_SUCCESS.

Only oneidentity shall be present in the request. If more than one identity is present the Result-Code shall be
set to DIAMETER_AVP_OCCURS TOO_MANY _TIMES and the modifications specified in the previous
paragraph shall not be performed.

- Ifitindicates TIMEOUT_DEREGISTRATION, USER_DEREGISTRATION,
DEREGISTRATION_TOO_MUCH_DATA or ADMINISTRATIVE_DEREGISTRATION, the HSS shall
clear the S-CSCF name for all the public identities that the S-CSCF indicated in the request and set the
registration state of the identities asnot registered. If no public identity is present in the request, the private
identity shall be present; the HSS shall clear the S-CSCF name for dl theidentities of the user and set their
registration state to not registered. The Result-Code shall be set to DIAMETER_SUCCESS.

- Ifitindicates TIMEOUT _DEREGISTRATION_STORE_SERVER NAME or
USER DEREGISTRATION_STORE_SERVER NAME the HSS decides whether to keep the S-CSCF
name gtored or not for all the public identities that the S-CSCF indicated in the request and set the
registration state of the identities as unregistered. If no public identity is present in the request, the private
identity shall be present. If the HSS decided to keep the S-CSCF name stored the HSS keeps the S-CSCF
name stored for all the identities of the user and set their registration state to unregistered.

If the HSS decides to keep the S-CSCF name the Result-Code shall be set to DIAMETER_SUCCESS.

If the HSS decides not to keep the S-CSCF name the Experimental -Result-Code shall be set to
DIAMETER _SUCCESS SERVER NAME_NOT_STORED.

- Ifitindicates NO_ASSIGNMENT, the HSS checks whether the user is assigned for the S-CSCF requesting
the data and download the user public identity information requested in the User-Data-Request-Type AVP.
The Result-Code shall be set to DIAMETER _SUCCESS. If the requesting S-CSCF is not the same asthe
assigned S-CSCF, the Result-Code shall be set to DIAMETER_UNABLE_TO COMPLY.

Only one public identity shall be present in the request. If more than one public identity is present the Result-
Code shadll be set to DIAMETER_AVP_OCCURS TOO_MANY_TIMES and no user information shall be
returned.

- Ifitindicates AUTHENTICATION_FAILURE or AUTHENTICATION_TIMEQUT, the HSS shall clear the
S-CSCF name for the public identity that the S-CSCF indicated in the request and set the registration state of
the identity as not registered. The flag that indicates that the identity is pending of the confirmation of the
authentication shall be cleared. The Result-Code shall be set to DIAMETER_SUCCESS.
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Only oneidentity shall be present in the request. If more than one identity is present the Result-Code shall be
set to DIAMETER_AVP_OCCURS TOO_MANY _TIMES and the modifications specified in the previous
paragraph shall not be performed.

See chapter 8.1.2 and 8.1.3 for the description of the handling of the error situations: reception of an S-CSCF name
different from the one stored in the HSS and reception of a Server-Assignment-Type value not compatible with the
registration state of the user.
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Reason for change: 8 Within 29.228, charging information is currently specified as an Optional
parameter in the SAA message. However, no indication is given of when
Charging Information should be included and when it should not.

In TR 23.815 the following text is found in section 5.1.4;-

‘The Charging Function name(s) to be contacted for a particular SIP dialog
and/or service shall be uploaded to the S-CSCF from the HSS during the
registration phase, and is applicable for the duration of the registration.’

Further, in 24.229 section 4.5.5, this text is found ;-

‘The CCF addresses and ECF addresses are retrieved from an Home Subscriber
Server (HSS) via the Cx interface and passed by the S-CSCF to subsequent
entities.'

Earlier in 24.229 section 4.5.5 the following text is found;-

‘There may be multiple addresses for CCF and ECF addresses populated into
the P-Charging-Function-Addresses header of the SIP request or response. The
parameters are ccf and ecf. Only one instance of ccf is required. Additional ccf
addresses may be included by each network for redundancy purposes, but the
first instance of ccf is the primary address. If ecf address is included for online
charging, then additional instances may also be included for redundancy.’

Thisimplies that when charging information isincluded in SAA, the Primary Charging
Callection Function shall always be included in that parameter and that all other
parameters are only included if they are available.

From these requirements, it seems clear that the HSS should be providing the S-
CSCF with charging information in some clearly defined situations ie, successful
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S-CSCF registration/deregistration notification

This procedure is used between the S-CSCF and the HSS. The procedure is invoked by the S-CSCF, correspondsto the
combination of the operations Cx-Put and Cx-Pull (see 3GPP TS 23.228 [1]) and is used:

- Toassign an S-CSCF to a public identity, or to clear the name of the S-CSCF assigned to one or more public

identities.

- Todownload from HSS the relevant user profile information that the S-CSCF needs to serve the user.

This procedure is mapped to the commands Server-Assignment-Request/Answer in the Diameter application specified
in 3GPP TS 29.229 [5]. Tables 6.1.2.1 and 6.1.2.2 describe the invol ved information elements.

Table 6.1.2.1: S-CSCF registration/deregistration notification request

Information Mappingto | Cat. Description
element name Diameter
AVP
PublicUser | Public-ldentity | C | User publicidentity or ligt of user public identities.
Identity At least one public identity shall be present if User-Nameis not present in
(See7.2) the request.
S-CSCF Name | Server-Name M | Name of the S-CSCF.
(See7.4)
Private User User-Name C | User private identity.
| dentity N . .
It shall be present if it is available when the S-CSCF issues the request.
(See7.3)
It may be absent during theinitiation of a session to an unregistered user.
In such situation, Server-Assignment-Type shall contain the value
UNREGISTERED_USER.
In case of de-registration, Server-Assignment-Type equal to
TIMEOUT_DEREGISTRATION, USER_DEREGISTRATION or
ADMINISTRATIVE_DEREGISTRATION, if no Public-ldentity AVPs
are present then User-Name AV P shall be present.
Server Server- M | Type of update the S-CSCF requestsin the HSS (e.g: de-registration). See
Assignment Assignment- 3GPP TS 29.229 [5] for all the possible values.
Type Type
(See7.8)
User Data User-Data- M | Part of the user profile the S-CSCF requests from the HSS (e.g: complete
Request Type | Request-Type profile). See 3GPP TS 29.229 [5] for all the possible values.
(See7.15)
User Data User-Data- M | Thisindicatesif the user profile isalready available in the S-CSCF.
Already Already-
Available Available
(See 7.16)
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Routing
Information
(See 7.13)

Destination-
Host

If the S-CSCF knows HSS name Destination-Host AVP shall be present in
the command.

Thisinformation isavailable if the request belongs to an already existing
registration, e.g. in case of there-registration, wherethe HSS nameis
stored in the S-CSCF. The HSS name s obtained from the Origin-Host
AVP, which isreceived from the HSS, e.g. included in the MAA
command.

Thisinformation may not be availableif the command is sent asa
consequence of a session termination for an unregistered user. In this case
the Destination-Host AVP isnot present and the command isrouted to the
next Diameter node, e.g. SLF, based on the Diameter routing table in the
S-CSCF.

Table 6.1.2.2: S-CSCF registration/deregistration notification response

Information
element name

Mapping to
Diameter
AVP

Cat.

Description

Private User
| dentity

(See 7.3)

User-Name

User private identity.
It shall be present if it is available when the HSS sends the response.

It may be absent in the following error case: when the Server-Assignment-
Type of therequest is UNREGISTERED_USER and the received public
user identity is not known by the HSS.

Registration
result
(See 7.6)

Result-Code /
Experimentd -
Result

Result of registration.
Result-Code AVP shall be used for errors defined in the Diameter Base
Protocol.

Experimental-Result AVP shall be used for Cx/Dx erors. Thisisa
grouped AV P which contains the 3GPP Vendor ID in the Vendor-1d AVP,
and the error code in the Experimental-Result-Code AVP.

User Profile
(See7.7)

User-Data

Relevant user profile.

It shall be present when Server-Assignment-Type in therequest is equa to
NO_ASSIGNMENT. If the Server-Assignment-Type in therequest is
equal to REGISTRATION, RE_REGISTRATION or
UNREGISTERED_USER the User-Data AVP shall be present according
to therules defined in the section 6.6.

If the S-CSCF receives more datathan it is prepared to accept, it shall
perform the de-registration of the user with User-Authorization-Type set to
DEREGISTRATION_TOO_MUCH_DATA and send back a SIP 3xx or
480 (Temporarily Unavailable) response, which shall trigger the selection
of anew S-CSCF by the I-CSCF, as specified in 3GPP TS 24.229 [§].

Charging
Information
(See 7.12)

Charging-
Information

Addresses of the charging functions.

It shall be present when Server-Assignment-Type in thereguest is equa to
REGISTRATION, RE REGISTRATION or UNREGISTERED USER
and when Result-Codeis equal to DIAMETER SUCCESS.

When this parameter isincluded, the Primary Charging Collection
Function address shall be included. All other e ements shall beincluded if
they are available.
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6.1.2.1 Detailed behaviour

On registering/deregistering a public identity the S-CSCF shall inform the HSS. The same procedure is used by the S-
CSCF to get the user profile. The relevant user profile downloaded is described in more detailed in the section 6.6. The
HSS holds information about the state of regigtration of all the identities of the user. The S-CSCF uses this procedure to
update such state. The HSS shall, in the following order (in case of an error in any of the steps the HSS shall stop
processing and return the corresponding error code, see 3GPP TS 29.229 [5)):

1. Check that the user is known. If not Experimental-Result-Code shall be set to
DIAMETER_ERROR _USER_UNKNOWN.

2. The HSS may check whether the private and public identities received in the request bel ong to the same user. If
not Experimental-Result-Code shall be set to DIAMETER_ERROR_IDENTITIES DONT_MATCH.

3. Check the Server Assignment Type valuereceived in the request:

- Ifitindicates REGISTRATION or RE_REGISTRATION, the HSS shall download the relevant user public
identity information. If set, the flag that indicates that the identity is pending of the confirmation of the
authentication shall be cleared. The Result-Code shall be set to DIAMETER_SUCCESS.

Only oneidentity shall be present in the request. If more than one identity is present the Result-Code shall be
set to DIAMETER_AVP_OCCURS TOO_MANY _TIMES and no user information shall be returned.

- Ifitindicates UNREGISTERED_USER, the HSS shall storethe S-CSCF name, set the registration state of
the public identity as unregistered, i.e. registered as a conseguence of a terminating call and download the
relevant user public identity information. The Result-Code shall be set to DIAMETER_SUCCESS.

Only oneidentity shall be present in the request. If more than one identity is present the Result-Code shall be
set to DIAMETER_AVP_OCCURS TOO_MANY _TIMES and the modifications specified in the previous
paragraph shall not be performed.

- Ifitindicates TIMEOUT_DEREGISTRATION, USER_DEREGISTRATION,
DEREGISTRATION_TOO_MUCH_DATA or ADMINISTRATIVE_DEREGISTRATION, the HSS shall
clear the S-CSCF name for all the public identities that the S-CSCF indicated in the request and set the
registration state of the identities asnot registered. If no public identity is present in the request, the private
identity shall be present; the HSS shall clear the S-CSCF name for dl theidentities of the user and set their
registration state to not registered. The Result-Code shall be set to DIAMETER_SUCCESS.

- Ifitindicates TIMEOUT _DEREGISTRATION_STORE_SERVER NAME or
USER DEREGISTRATION_STORE_SERVER NAME the HSS decides whether to keep the S-CSCF
name gtored or not for all the public identities that the S-CSCF indicated in the request and set the
registration state of the identities as unregistered. If no public identity is present in the request, the private
identity shall be present. If the HSS decided to keep the S-CSCF name stored the HSS keeps the S-CSCF
name stored for all the identities of the user and set their registration state to unregistered.

If the HSS decides to keep the S-CSCF name the Result-Code shall be set to DIAMETER_SUCCESS.

If the HSS decides not to keep the S-CSCF name the Experimental -Result-Code shall be set to
DIAMETER _SUCCESS SERVER NAME_NOT_STORED.

- Ifitindicates NO_ASSIGNMENT, the HSS checks whether the user is assigned for the S-CSCF requesting
the data and download the user public identity information requested in the User-Data-Request-Type AVP.
The Result-Code shall be set to DIAMETER _SUCCESS. If the requesting S-CSCF is not the same asthe
assigned S-CSCF, the Result-Code shall be set to DIAMETER_UNABLE_TO COMPLY.

Only one public identity shall be present in the request. If more than one public identity is present the Result-
Code shadll be set to DIAMETER_AVP_OCCURS TOO_MANY_TIMES and no user information shall be
returned.

- Ifitindicates AUTHENTICATION_FAILURE or AUTHENTICATION_TIMEQUT, the HSS shall clear the
S-CSCF name for the public identity that the S-CSCF indicated in the request and set the registration state of
the identity as not registered. The flag that indicates that the identity is pending of the confirmation of the
authentication shall be cleared. The Result-Code shall be set to DIAMETER_SUCCESS.
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Only oneidentity shall be present in the request. If more than one identity is present the Result-Code shall be
set to DIAMETER_AVP_OCCURS TOO_MANY _TIMES and the modifications specified in the previous
paragraph shall not be performed.

See chapter 8.1.2 and 8.1.3 for the description of the handling of the error situations: reception of an S-CSCF name
different from the one stored in the HSS and reception of a Server-Assignment-Type value not compatible with the
registration state of the user.
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6.3.19 Charging-Information AVP
The Charging-Information (AVP code 19) is of type Grouped, and contains the addresses of the charging functions.
AVP format
Charging-Information :: = < AVP Header : TBD >
[ Primary-Event-Charging-Function-Name ]
[ Secondary-Event-Charging-Function-Name ]
H_Primary-Charging-Collection-Function-Name }}
[ Secondary-Charging-Collection-Function-Name |
*[ AVP]
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Annex D (normative):

XML schema for the Sh interface user profile
Thefile ShDataType.xsd, attached to this specification, containsthe XML schemafor the Sh interface user profile.

Such XML schema details all the data types on which XML documents containing Sh profile information shall be
based. The XML schemafileisintended to be used by an XML parser.

Tables D.1 and D.2 describe the data types and the dependencies among them that configure the XML schema.
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Table D.1: XML schema for Sh interface: simple data types

Data type

Tag

Base type

Comments

tPriority

Priority

integer

tGrouplD

Group

integer

tDefaultHandling

DefaultHandling

enumerated

Possible values:
0 (SESSION_CONTINUED)

1 (SESSION_TERMINATED)

tDirectionOfRequest

SessionCase

enumerated

Possible values:
0 (ORIGINATING_SESSION)
1 TERMINATING_SESSION

2 (TERMINATING_UNREGISTERED)

tIMSUserState

IMSUserState

Enumerated

Possible values:

0 (NOT_REGISTERED)

1 (REGISTERED)

2 (REGISTERED_UNREG_SERVICES)

3 (AUTHENTICATION_PENDING)

tCSUserState

CSUserState

Enumerated

Possible values (as defined in 3GPP TS 23.078
[14]):

0 (CAMELBusy)
1 (NetworkDeterminedNotReachable)
2 (Assumedidle)

3 (NotProvidedfromVLR)

tPSUserState

PSUserState

Enumerated

Possible values (as defined in 3GPP TS 23.078
[14]):

0 (Detached)

1 (AttachedNotReachableForPaging)
2 (AttachedReachableForPaging)

3 (ConnectedNotReachableForPaging)
4 (ConnectedReachableForPaging)

5 (NotProvidedFromSGSN)

tLocationNumber

LocationNumber

string

Syntax described in ITU-T Q.763 [9] (Base64
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encoded according to RFC 2045 [15]).

Lenght >=4 and <=16 (multiples of 4).

tCellGloballd CellGloballd string Syntax described in 3GPP TS 29.002 [13]
(Base64 encoded according to RFC 2045 [15]).
Length = 12.
tServiceAreald ServiceAreald string Syntax described in 3GPP TS 29.002 [13]
(Base64 encoded according to RFC 2045 [15]).
Length = 12.
tLocationAreald LocationAreald string Syntax described in 3GPP TS 29.002 [13]
(Base64 encoded according to RFC 2045 [15]).
Length = 8.
tRoutingAreald RoutingAreald string Syntax described in 3GPP TS 29.002 [13]
(Base64 encoded according to RFC 2045 [15]).
Length = 8.
tGeographicallnform | Geographicallnform string Syntax described in 3GPP TS 29.002 (base 64
ation ation encoded according to RFC 2045).
Length = 12.
tGeodeticinformation | Geodeticlnformatio string Syntax described in 3GPP TS 29.002 [13]
n (Base64 encoded according to RFC 2045 [15]).
Length = 16.
tAgeOfLocationinfor | AgeOfLocationinfor integer >=0, <=32767
mation mation
tAddressString AddressString string Syntax described in 3GPP TS 29.002 [13]
(Base64 encoded according to RFC 2045 [15]).
Length >= 4 and <=28 (multiples of 4).
tMSISDN MSISDN string Syntax described in 3GPP TS 23.003 [11].
tSIP_URL Publicldentity anyURI Syntax described in RFC 3261 [16]
tTEL_URL Publicldentity anyURI Syntax described in RFC 2806 [17]
tDiameterURI DiameterURI string Syntax of a Diameter URI as described in [8]
tIMSPublicldentity IMSPublicldentity (union) Union of tSIP_URL and tTEL_URL
tServicelnfo Servicelnfo string
tString RequestURI, string
Method, Header,
Content, Line
tBool ConditionTypeCNF, boolean Possible values:
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ConditionNegated 0 (false)
1 (true)
tSequenceNumber SequenceNumber integer >=0, <=65535
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Table D.2: XML schema for Sh interface: complex data types
Data type Tag Compound of
Tag Type Cardinality
tSh-Data Sh-Data Publicldentifiers tPublicldentity Oto1l
RepositoryData tTransparentData Oto1l
Sh-IMS-Data tShiIMSData Oto1l
CSLocationIinformati tCSLocationinformation Oto1l
on
PSLocationIinformati tPSLocationInformation Oto1l
on
CSUserState tCSUserState Oto1l
PSUserState tPSUserState Oto1l
tTransparentData RepositoryData Servicelndication string 1
SequenceNumber tSequenceNumber 1
ServiceData anonymous complex Oto1l
typestring
tShiIMSData Sh-IMS-Data SCSCFName tSIP_URL Otol
InitialFilterCriteria tinitialFilterCriteria Oton
IMSUserState tIMSUserState Oto1l
ChargingInformation tChargingIinformation Otol
tCSLocationinformati | CSLocationInformat LocationNumber tLocationNumber Otol
on ion
CellGloballd tCellGloballd Otol
ServiceAreald tServiceAreald Otol
LocationAreald tLocationAreald Oto1l
Geographicallnforma | tGeographicallnformation Oto1l
tion
Geodeticlnformation tGeodeticlnformation Oto1l
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VLRNumber tISDNAddress Oto1l
MSCNumber tISDNAddress Oto1l
CurrentLocationRetri tBool Oto1l
eved
AgeOfLocationinform | tAgeOfLocationIinformatio Oto1l
ation n
tPSLocationinformati | PSLocationInformat CellGloballd tCellGloballd Oto1l
on ion
ServiceAreald tServiceAreald Oto1l
LocationAreald tLocationAreald Oto1l
RoutingAreald tRoutingAreald Otol
Geographicallnforma | tGeographicallnformation Otol
tion
Geodeticlnformation tGeodeticlnformation Oto1l
SGSNNumber tISDNAddress Oto1l
CurrentLocationRetri tBool Oto1l
eved
AgeOfLocationinform | tAgeOfLocationIinformatio Oto1l
ation n
tPublicldentity Publicldentity IMSPublicldentity tIMSPublicldentity Oton
MSISDN tMSISDN Oton
tinitialFilterCriteria InitialFilterCriteria Priority tPriority 1
TriggerPoint tTrigger Otol
ApplicationServer tApplicationServer 1
tTrigger TriggerPoint ConditionTypeCNF tBool 1
SPT tSePoTri Oton
tSePoTri SPT ConditionNegated tBool Otol
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Group tGrouplD lton
RequestURI tString 1
Method tString 1
'E SIPHeader tHeader 1
é’
O SessionCase tDirectionOfRequest 1
SessionDescri tSessionDescription 1
ption
tHeader SIPHeader Header tString 1
Content tString Oto1l
tSessionDescription | SessionDescription Line tString 1
Content tString Oto1l
tApplicationServer ApplicationServer ServerName tSIP_URL 1
DefaultHandling tDefaultHandling Oto1l
Servicelnfo tServicelnfo Oto1l
tChargingIinformation | Charginglnformatio | PrimaryEventChargin tDiameterURI Otol
n gFunctionName
SecondaryEventChar tDiameterURI Oto1l
gingFunctionName
PrimaryCharging tDiameterURI Ote-1
CollectionFunctionNa
me
SecondaryCharging tDiameterURI Oto1l

CollectionFunctionNa
me

NOTE: “n” shall be interpreted as non-bounded.

*kkkkk*%k Chang&to &herm *kkkkk*k

<?xm version="1.0" encodi ng="UTF-8"?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_.Schema"
el ement For nDef aul t ="qual i fi ed" attri buteFornDefaul t="unqualified">

<xs:sinpl eType name="tSIP_URL" final="1i st

<xs:restriction base="xs:anyURl "/>
</ xs: si npl eType>

<xs:sinpl eType name="t TEL_URL" final ="1i st

<xs:restriction base="xs:anyURl "/>
</ xs: si npl eType>
<xs: si npl eType nane="tDi aneterURI " final ="1i st

CR page 9
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<xs:restriction base="xs:anyURl "/>
</ xs: si npl eType>
<xs:sinpl eType name="t| MSPublicldentity" final="#all">
<xs: uni on nenber Types="tSIP_URL t TEL_URL"/>
</ xs: si npl eType>
<xs: si npl eType nane="t Servi cel nfo" final="list restriction">
<xs:restriction base="xs:string">
<xs: m nLengt h val ue="0"/>
</xs:restriction>
</ xs: si npl eType>
<xs:sinpl eType name="tString" final="list restriction">
<xs:restriction base="xs:string">
<xs: m nLengt h val ue="0"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType nane="t M5l SDN' final ="list restriction">
<xs:restriction base="xs:string">
<xs: m nLengt h val ue="0"/>
</xs:restriction>
</ xs: si npl eType>
<xs:sinpl eType nane="t| MSUser State" final="list restriction">
<xs:restriction base="xs: unsi gnedByte">
<xs: maxl ncl usi ve val ue="3"/>
<xs:enuneration val ue="0">
<xs:annot ati on>
<xs: docunent ati on>
<l abel xm :Iang="en">NOT_REG STERED</| abel >
<definition xm:lang="en">Not registered</definition>
</ xs: docunent ati on>
</ xs: annot ati on>
</ xs: enumer ati on>
<xs:enuneration val ue="1">
<xs:annot ati on>
<xs: docunent ati on>
<l abel xmnl :Ilang="en">REGQ STERED</ | abel >
<definition xm:|ang="en">Regi st ered</definition>
</ xs: docunent ati on>
</ xs: annot ati on>
</ xs: enumerati on>
<xs:enuneration val ue="2">
<xs:annot ati on>
<xs: docunent ati on>
<l abel xmnl :lang="en">REGQ STERED UNREG SERVI CES</| abel >
<definition xm:lang="en">Regi stered, with services for
unr egi st ered</definition>
</ xs: docunent ati on>
</ xs:annot ati on>
</ xs: enumer ati on>
<xs:enuneration val ue="3">
<xs:annot ati on>
<xs: docunent ati on>
<l abel xmnl :Iang="en">AUTHENTI CATI ON_PENDI NG </ | abel >
<definition xm:lang="en">Pendi ng of authentication</definition>
</ xs: docunent ati on>
</ xs: annot ati on>
</ xs: enumerati on>
</xs:restriction>
</ xs: si npl eType>
<xs:sinpl eType name="t CSUser State" final="list restriction">
<xs:restriction base="xs: unsi gnedByte">
<xs: maxl ncl usi ve val ue="3"/>
<xs:enuneration val ue="0">
<xs:annot ati on>
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<xs: docunent ati on>
<l abel xmnl :Iang="en">CAMELBusy</I| abel >
</ xs: docunent ati on>
</ xs: annot ati on>
</ xs: enuner ati on>
<xs:enuneration value="1">
<XS:annot ati on>
<xs: docunent ati on>
<l abel xm :Iang="en">Net wor kDet er mi nedNot Reachabl e</| abel >
</ xs: docunent ati on>
</ xs: annot ati on>
</ xs: enuner ati on>
<xs:enuneration val ue="2">
<XS:annot ati on>
<xs: docunent ati on>
<l abel xm :Iang="en">Assunedl dl e</| abel >
</ xs: docunent ati on>
</ xs: annot ati on>
</ xs: enuner ati on>
<xs:enuneration val ue="3">
<XS:annot ati on>
<xs: docunent ati on>
<l abel xm :Iang="en">Not Provi dedFr onVLR</| abel >
</ xs: docunent ati on>
</ xs: annot ati on>
</ xs: enunerati on>
</xs:restriction>
</ xs: si npl eType>
<xs:sinpl eType nane="t PSUser State" final="list restriction">
<xs:restriction base="xs: unsi gnedByte">
<xs: maxl ncl usi ve val ue="5"/>
<xs:enuneration val ue="0">
<XS:annot ati on>
<xs: docunent ati on>
<l abel xm :Iang="en">Detached </I| abel >
</ xs: docunent ati on>
</ xs: annot ati on>
</ xs: enunerati on>
<xs:enuneration value="1">
<XS:annot ati on>
<xs: docunent ati on>
<l abel xm :|ang="en">AttachedNot Reachabl eFor Pagi ng</| abel >
</ xs: docunent ati on>
</ xs: annot ati on>
</ xs: enuner ati on>
<xs:enuneration val ue="2">
<XS:annot ati on>
<xs: docunent ati on>
<l abel xm :Iang="en">Att achedReachabl eFor Pagi ng</| abel >
</ xs: docunent ati on>
</ xs: annot ati on>
</ xs: enunerati on>
<xs:enuneration val ue="3">
<XS:annot ati on>
<xs: docunent ati on>
<l abel xm :Iang="en">Connect edNot Reachabl eFor Pagi ng</| abel >
</ xs: docunent ati on>
</ xs: annot ati on>
</ xs: enunerati on>
<xs:enuneration val ue="4">
<XS:annot ati on>
<xs: docunent ati on>
<l abel xm :Iang="en">Connect edReachabl eFor Pagi ng</ | abel >
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</ xs: docunent ati on>
</ xs:annot at i on>
</ xs: enuner ati on>
<xs:enuneration val ue="5">
<xs:annot ati on>
<xs: docunent ati on>
<l abel xm : 1 ang="en">not Provi dedFr onS5GSN</ | abel >
</ xs: docunent ati on>
</ xs:annot at i on>
</ xs: enuner ati on>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType nane="t Locati onNunber" final="list restriction">
<xs:restriction base="xs:string">
<xs: m nLengt h val ue="4"/>
<xs: maxLengt h val ue="16"/>
</xs:restriction>
</ xs: si npl eType>
<xs:sinpl eType nane="tCel | Q obal I d" final="list restriction">
<xs:restriction base="xs:string">
<xs:length val ue="12"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType nane="t Servi ceAreald" final="list restriction">
<xs:restriction base="xs:string">
<xs:length val ue="12"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType nane="t Locati onAreald" final="list restriction">
<xs:restriction base="xs:string">
<xs:length val ue="8"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType nane="t Routi ngAreald" final="list restriction">
<xs:restriction base="xs:string">
<xs:length val ue="8"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType nane="t Geogr aphi cal I nformation" final="list restriction">
<xs:restriction base="xs:string">
<xs:length val ue="12"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType nane="t Geodeti clnformation" final="list restriction">
<xs:restriction base="xs:string">
<xs:length val ue="16"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType nane="t AddressString" final="list restriction">
<xs:restriction base="xs:string">
<xs: m nLengt h val ue="4"/>
<xs: maxLengt h val ue="28"/>
</xs:restriction>
</ xs: si npl eType>
<xs:sinpl eType nanme="t Sel ect edLSAl dentity" final="list restriction">
<xs:restriction base="xs:string">
<xs:length val ue="4"/>
</xs:restriction>
</ xs: si npl eType>
<xs:sinpl eType name="tPriority" final="list restriction">
<xs:restriction base="xs:int">
<xs: m nlncl usive val ue="0"/>
</xs:restriction>
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</ xs: si npl eType>
<xs:si npl eType nane="t G oupl D' final="list restriction">
<xs:restriction base="xs:int">
<xs: m nl ncl usi ve val ue="0"/>
</xs:restriction>
</ xs: si npl eType>
<xs:sinpl eType name="tID"' final="list restriction">
<xs:restriction base="xs:int">
<xs: m nl ncl usi ve val ue="0"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType nane="tDi recti onOf Request” final="list restriction">
<xs:restriction base="xs: unsi gnedByte">
<xs: maxl ncl usi ve val ue="3"/>
<xs:enuneration val ue="0">
<XS:annot ati on>
<xs: docunent ati on>
<l abel xm :Iang="en">CRlI G NATI NG_SESSI O\N</ | abel >
<definition xm:lang="en">Oiginating Session</definition>
</ xs: docunent ati on>
</ xs: annot ati on>
</ xs: enuner ati on>
<xs:enuneration value="1">
<XS:annot ati on>
<xs: docunent ati on>
<l abel xmnl :Iang="en">TERM NATI NG_SESSI ON</ | abel >
<definition xm:lang="en">Term nating Session</definition>
</ xs: docunent ati on>
</ xs: annot ati on>
</ xs: enunerati on>
<xs:enuneration val ue="2">
<XS:annot ati on>
<xs: docunent ati on>
<l abel xm:|ang="en">TERM NATI NG UNREGQ STERED</ | abel >
<definition xm:lang="en">Term nati ng Session for unregistered
user</definition>
</ xs: docunent ati on>
</ xs: annot ati on>
</ xs: enuner ati on>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType nane="t Def aul t Handl i ng" final="list restriction">
<xs:restriction base="xs: unsi gnedByte">
<xs: maxl ncl usi ve val ue="1"/>
<xs:enuneration val ue="0">
<XS:annot ati on>
<xs: docunent ati on>
<l abel xm :Iang="en">SESSI ON_CONTI NUED</ | abel >
<definition xm :|lang="en">Sessi on Conti nued</definition>
</ xs: docunent ati on>
</ xs: annot ati on>
</ xs: enunerati on>
<xs:enuneration value="1">
<XS:annot ati on>
<xs: docunent ati on>
<l abel xm :Iang="en">SESSI ON_TERM NATED</ | abel >
<definition xm:lang="en">Session Term nat ed</definition>
</ xs: docunent ati on>
</ xs: annot ati on>
</ xs: enuner ati on>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType nanme="t Agef Locati onl nformation" final="list restriction">
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<xs:restriction base="xs:int">
<xs: m nl ncl usive val ue="0"/>
<xs: maxl ncl usi ve val ue="32767"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType nane="t Bool ">
<xs:restriction base="xs: bool ean"/>
</ xs: si npl eType>
<xs: si npl eType name="t SequenceNunber"” final="list restriction">
<xs:restriction base="xs:int">
<xs: m nlncl usive val ue="0"/>
<xs: maxl ncl usi ve val ue="65535"/>
</xs:restriction>
</ xs: si npl eType>
<xs: conpl exType nanme="t Sh-Dat a" >
<Xs:sequence>
<xs: el ement nane="Publicldentifiers"” type="tPublicldentity"
m nCccur s="0"/ >
<xs: el ement nane="RepositoryData" type="tTransparentData" m nCccurs="0"/>
<xs: el ement nane="Sh-| M5-Data" type="t Shl MsData" m nCccurs="0"/>
<xs: el ement nane="CSLocati onl nformati on" type="t CSLocati onl nformation"
m nCccur s="0"/ >
<xs: el ement nane="PSLocati onl nformati on" type="tPSLocati onl nformation"
m nCccur s="0"/ >
<xs: el ement nane="CSUser State" type="tCSUserState" nmi nCccurs="0"/>
<xs: el ement nane="PSUser State" type="tPSUserState" nmi nCccurs="0"/>
<xs:any namespace="##ot her" processContents="I|ax" m nCccurs="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
<xs: conpl exType name="t Tr anspar ent Dat a" >
<Xs:sequence>
<xs: el ement nane="Servicel ndi cation" type="tString"/>
<xs: el ement nane="SequenceNunber" type="t SequenceNunber"/>
<xs: el ement nane="Servi ceData" m nCccurs="0" >
<xs:any namespace="##ot her" processContents="|ax" />
</ xs: el emrent >
<xs:any namespace="##ot her" processContents="|ax" m nCccurs="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
<xs: conpl exType name="t Shl MsDat a" >
<Xs:sequence>
<xs: el ement nane="SCSCFNane" type="tSIP_URL" m nCccurs="0"/>
<xs:element nane="InitialFilterCriteria" type="tlnitialFilterCriteria"
m nCccur s="0" maxCccur s="unbounded"/ >
<xs: el ement nane="|MsUser St ate" type="t| MsUser State" m nCccurs="0"/>
<xs: el ement nane="Char gi ngl nformati on" type="t Char gi ngl nf or mati on"
m nCccur s="0"/ >
<xs:any nanespace="##ot her" processContents="|ax" m nCccurs="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
<xs: conpl exType nane="t CSLocat i onl nf or mati on">
<Xs:sequence>
<xs: el ement nane="Locati onNunber" type="tLocationNunber" m nCccurs="0"/>
<xs: choi ce>
<xs: el ement nane="Cel |l d obal 1d" type="tCell d obal Id" m nCccurs="0"/>
<xs: el ement nane="Servi ceAreal d" type="t Servi ceAreald" m nCccurs="0"/>
<xs: el ement nane="Locati onAreal d" type="tLocati onAreald"
m nCccur s="0"/ >
</ xs: choi ce>
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<xs: el ement nane="Geogr aphi cal | nf or mati on"
type="t Geogr aphi cal I nf ormati on" nmi nCccurs="0"/>
<xs: el ement nane="Geodeticlnformation" type="t Geodeti clnfornation”
m nCccurs="0"/>
<xs: el ement nane="VLRNunber" type="t| SDNAddress" m nCccurs="0"/>
<xs: el ement nane="MSCNunber" type="t| SDNAddress" mi nCccurs="0"/>
<xs: el ement nane="CurrentLocationRetrieved" type="tBool" m nCccurs="0"/>
<xs: el ement nane="AgeC Locati onl nformati on"
type="t AgeCk Locati onl nformati on" m nCccurs="0"/>
<xs:any namespace="##ot her" processContents="I|ax" m nCccurs="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
<xs: conpl exType name="t PSLocat i onl nf or mati on">
<Xs:sequence>
<xs: choi ce>
<xs: el ement nane="Cel | d obal I1d" type="tCell d obal Id" m nCccurs="0"/>
<xs: el ement nane="Servi ceAreal d" type="t Servi ceAreald" m nCccurs="0"/>
<xs: el ement nane="Locati onAreal d" type="tLocati onAreald"
m nCccurs="0"/>
</ xs: choi ce>
<xs: el ement nane="Routi ngAreal d" type="t RoutingAreald" m nCccurs="0"/>
<xs: el ement nane="Geogr aphi cal | nf or mati on"
type="t Geogr aphi cal I nf ormati on" nmi nCccurs="0"/>
<xs: el ement nane="Geodeticlnformation" type="t Geodeti clnfornmation”
m nCccurs="0"/>
<xs: el ement nane="SGSNNunmber" type="t| SDNAddress" m nCccurs="0"/>
<xs: el ement nane="CurrentLocationRetrieved" type="tBool" m nCccurs="0"/>
<xs: el ement nane="AgeC Locati onl nformati on"
type="t AgeCk Locati onl nformati on" m nCccurs="0"/>
<xs:any namespace="##ot her" processContents="|ax" m nCccurs="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
<xs: conpl exType nane="t | SDNAddr ess" >
<Xs:sequence>
<xs: el ement nane="Address" type="t AddressString" maxCccurs="9"/>
</ xs: sequence>
</ xs: conpl exType>
<xs: conpl exType nane="t Publicldentity">
<Xs:sequence>
<xs: el ement nane="1MSPublicldentity" type="tlMSPublicldentity"
m nCccur s="0" maxQccur s="unbounded"/ >
<xs: el ement nane="MSI SDN' type="t M5l SDN' ni nQccur s="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
<xs:conpl exType nane="tlnitialFilterCriteria">
<Xs:sequence>
<xs:element nane="Priority" type="tPriority"/>
<xs: el ement nane="TriggerPoint" type="tTrigger" mnCccurs="0"/>
<xs: el ement nane="ApplicationServer" type="tApplicationServer"/>
<xS:any namespace="##ot her" processContents="|ax" m nCccurs="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
<xs: conpl exType nane="t Tri gger">
<Xs:sequence>
<xs: el ement nane="Conditi onTypeCNF" type="t Bool "/>
<xs: el ement nane="SPT" type="tSePoTri" m nCccurs="0"
maxQccur s="unbounded"/ >
<xS:any namespace="##ot her" processContents="|ax" m nCccurs="0"
maxQccur s="unbounded"/ >
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</ xs: sequence>
</ xs: conpl exType>
<xs: conpl exType nanme="t SePoTri ">
<Xs:sequence>
<xs: el ement nane="Conditi onNegated" type="tBool" m nCccurs="0"/>
<xs: el ement nane="G oup" type="t G oupl D' maxQccur s="unbounded"/ >
<xs: choi ce>
<xs: el ement nane="RequestURI " type="tString"/>
<xs: el ement nane="Met hod" type="tString"/>
<xs: el ement nane="S|I PHeader" type="t Header"/>
<xs: el ement nane="Sessi onCase" type="tDirecti onOf Request"/>
<xs: el ement nane="Sessi onDescription" type="t Sessi onDescription"/>
</ xs: choi ce>
<xS:any namespace="##ot her" processContents="|ax" m nCccurs="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
<xs: conpl exType name="t Sessi onDescri pti on">
<Xs:sequence>
<xs: el ement nane="Line" type="tString"/>
<xs: el ement nane="Content" type="tString" m nCccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>
<xs: conpl exType nane="t Header ">
<Xs:sequence>
<xs: el ement nane="Header" type="tString"/>
<xs: el ement nane="Content" type="tString" m nCccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>
<xs: conpl exType nane="t Appli cati onServer">
<Xs:sequence>
<xs: el ement nane="Server Nane" type="tSIP_URL"/>
<xs: el ement nane="Def aul t Handl i ng" type="t Def aul t Handl i ng"
m nCccurs="0"/>
<xs: el ement nane="Servicel nfo" type="tServicelnfo" m nCccurs="0"/>
<xs:any namespace="##ot her" processContents="|ax" m nCccurs="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
<xs: conpl exType nane="t Char gi ngl nf ormati on" >
<Xs:sequence>
<xs: el ement nane="Pri maryEvent Char gi ngFuncti onNane" type="tDi aneter URI "
m nCccur s="0" />
<xs: el ement nane="Secondar yEvent Char gi ngFuncti onNane" type="tDi aneter URl "
m nCccurs="0" />
<xs: el ement nane="Pri maryChar gi ngCol | ecti onFuncti onNane"
| type="tDi aneter URl " —mi-nCceurs="0" />
<xs: el ement nane="Secondar yChar gi ngCol | ecti onFuncti onNane"
type="tDi ameter URI" m nCccurs="0" />
</ xs: sequence>
</ xs: conpl exType>
<xs: el ement nane="Sh-Data" type="t Sh-Data"/>
</ xs: schenma>
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