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Reason for 
change:

23.060 defines  the CAMEL triggering points either TDPs or EDPs with C1, C2 and C3. 

The purpose of this CR is to align 23.060 with the SGSN procedures already defined in 23.078 version 3.5.0 (as modified by CRs approved in N2), paragraph 6.5.2 “handling GPRS in the SGSN”  and paragraph 7.5.2.1 “Handling of mobile originating SMS in the originating MSC/SGSN”

  The procedures specific to CAMEL are the following:

-
Procedure CAMEL_GPRS_Attach;

-
Procedure CAMEL_GPRS_Detach;

-
Procedure CAMEL_GPRS_Routeing_Area_Update_Session;

-
Procedure CAMEL_GPRS_Routeing_Area_Update_Context;

-
Procedure CAMEL_GPRS_PDP_Context_Establishment;

-
Procedure CAMEL_GPRS_PDP_Context_Establishment_Acknowledgement;

-
Procedure CAMEL_GPRS_Change_Of_QoS;

· Procedure CAMEL_GPRS_PDP_Context_Disconnection.

-
Procedure CAMEL_O_SMS_INIT;

-
Procedure CAMEL_O_SMS_SUBMITTED;

-
Procedure CAMEL_O_SMS_FAILURE. 
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comments:
3GPP TSG-CN-WG2 have endorsed thisTDoc at their 3GPP TSG-CN-WG2#13 meeting.

–– First modified section in paragraph 6.5.3 GPRS attach function ––

6.5.3
Combined GPRS / IMSI Attach Procedure
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Figure 21: Combined GPRS / IMSI Attach Procedure

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedure in 3G TS 23.078:

C1)
CAMEL_GPRS_Attach
In this figure the procedure returns as result “Continue”. 
–– Second modified section in paragraph 6.6.1 MS initiated Detach ––

6.6.1
MS-Initiated Detach Procedure

The MS-Initiated Detach procedure when initiated by the MS is illustrated in Figure 22.
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Figure 22: MS-Initiated Combined GPRS / IMSI Detach Procedure

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedures in 3G TS 23.078:

C1)
CAMEL_GPRS_PDP_Context_Disconnection.

This procedure is called several times: once per PDP context. The procedure returns as result “Continue”.

C2)
CAMEL_GPRS_Detach.

The procedure returns as result “Continue”. 

–– 3rd modified section in paragraph 6.6.2 NW initiated Detach ––

6.6.2
Network-Initiated Detach Procedure

6.6.2.1
SGSN-Initiated Detach Procedure

The SGSN-Initiated Detach procedure when initiated by the SGSN is illustrated in Figure 23.
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Figure 23: SGSN-Initiated GPRS Detach Procedure

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedures in 3G TS 23.078:

C1)
CAMEL_GPRS_PDP_Context_Disconnection.

This procedure is called several times: once per PDP context. The procedure returns as result “Continue”.

C2)
CAMEL_GPRS_Detach.
The procedure returns as result “Continue”. 

6.6.2.2
HLR-Initiated Detach Procedure

The HLR-Initiated Detach procedure is initiated by the HLR. The HLR uses this procedure for operator-determined purposes to request the removal of a subscriber's MM and PDP contexts at the SGSN. The HLR-Initiated Detach Procedure is illustrated in Figure 24.
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Figure 24: HLR-Initiated GPRS Detach Procedure

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedures in 3G TS 23.078:

C1)
CAMEL_GPRS_PDP_Context_Disconnection.

This procedure is called several times: once per PDP context. The procedure returns as result “Continue”.

C2)
CAMEL_GPRS_Detach.

The procedure returns as result “Continue”. 

–– 4th modified section in paragraph 6.9.1.2.1 Intra SGSN Routeing Area Update ––

6.9.1.2.1
Intra SGSN Routeing Area Update

The Intra SGSN Routeing Area Update procedure is illustrated in Figure 31.
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Figure 31: Intra SGSN Routeing Area Update Procedure

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedures in 3G TS 23.078:

C1)
CAMEL_GPRS_Routeing_Area_Update_Session and CAMEL_GPRS_Routeing_Area_Update_Context.

· The procedure CAMEL_GPRS_Routeing_Area_Update_Session is called once relative to the session. In this figure the procedure returns as result “Continue”.
· Then the procedure CAMEL_GPRS_Routeing_Area_Update_Context is called once per PDP context. In this figure the procedure returns as result “Continue”. 

–– 5th modified section in paragraph 6.9.1.2.2 Inter SGSN Routeing Area Update ––

6.9.1.2.2
Inter SGSN Routeing Area Update

The Inter SGSN Routeing Area Update procedure is illustrated in Figure 32.
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CR Editor's Note: The Cx boxes in the above figure are renumbered!
Figure 32: Inter SGSN Routeing Area Update Procedure

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedures in 3G TS 23.078:

C1)
CAMEL_GPRS_PDP_Context_Disconnection
This procedure is called several times: once per PDP context. The procedure returns as result “Continue”.

C2)
 CAMEL_GPRS_Detach 
The procedure returns as result “Continue”.
C3)
CAMEL_GPRS_Routeing_Area_Update_Session.

In this figure the procedure returns as result “Continue”. 

C4)
CAMEL_GPRS_Routeing_Area_Update_Context.

This procedure is called several times: once per PDP context. In this figure the procedure returns as result “Continue”. 

––6th modified section in paragraph 6.9.1.3.1 Combined Intra RA/LA Update ––

6.9.1.3.1
Combined Intra SGSN RA / LA Update

The Combined RA / LA Update (intra SGSN) procedure is illustrated in Figure 33.
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Figure 33: Combined RA / LA Update in the Case of Intra SGSN RA Update Procedure

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedures in 3G TS 23.078:

C1)
CAMEL_GPRS_Routeing_Area_Update_Session and CAMEL_GPRS_Routeing_Area_Update_Context.
· The procedure CAMEL_GPRS_Routeing_Area_Update_Session is called once relative to the session. In this figure the procedure returns as result “Continue”. 

· Then the procedure CAMEL_GPRS_Routeing_Area_Update_Context is called once per PDP context. In this figure the procedure returns as result “Continue”. 
–– 7th modified section in paragraph 6.9.1.3.2 Combined Inter RA/LA Update ––

6.9.1.3.2
Combined Inter SGSN RA / LA Update

The Combined RA / LA Update (inter SGSN) procedure is illustrated in Figure 34.
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Figure 34: Combined RA / LA Update in the Case of Inter SGSN RA Update Procedure

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedures in 3G TS 23.078:

C1)
CAMEL_GPRS_PDP_Context_Disconnection
This procedure is called several times: once per PDP context. The procedure returns as result “Continue”.

C2)
CAMEL_GPRS_Detach. 

The procedure returns as result “Continue”.

C3)
CAMEL_GPRS_Routeing_Area_Update_Session.

In this figure the procedure returns as result “Continue”. 

C4)
CAMEL_GPRS_Routeing_Area_Update_Context.

This procedure is called several times: once per PDP context. In this figure the procedure returns as result “Continue”. 
–– 8th modified section in paragraph 6.9.2.1 Routeing Area Update Procedure (UMTS only)––

6.9.2.1 Routeing Area Update Procedure

- - - - - - - - - - - - - - - - - 

- - - - - - - - - - - - - - - - - 
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CR Editor's Note: The Cx boxes in the above figure are renumbered!

Figure 35: UMTS RA Update Procedure

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedures in 3G TS 23.078:

C1)
CAMEL_GPRS_PDP_Context_Disconnection
This procedure is called several times: once per PDP context. The procedure returns as result “Continue”.

C2)
CAMEL_GPRS_Detach.
The procedure returns as result “Continue”.

C3)
CAMEL_GPRS_Routeing_Area_Update_Session.

In this figure the procedure returns as result “Continue”. 

C4)
CAMEL_GPRS_Routeing_Area_Update_Context.

This procedure is called several times: once per PDP context. In this figure the procedure returns as result “Continue”. 
–– 9th modified section in paragraph 6.9.2.2.1 Serving RNS Relocation Procedures––

6.9.2.2.1
Serving SRNS Relocation Procedure

- - - - - - - - - - - - - - - - - 

- - - - - - - - - - - - - - - - - 
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Figure 38: Serving SRNS Relocation Procedure
For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedures in 3G TS 23.078:

C1)
CAMEL_GPRS_PDP_Context_Disconnection and CAMEL_GPRS_Detach. 

They are called in the following order:

· The CAMEL_GPRS_PDP_Context_Disconnection procedure is called several times: once per PDP context. The procedure returns as result “Continue”.

· Then the CAMEL_GPRS_Detach procedure is called once. The procedure returns as result “Continue”.

C2)
CAMEL_GPRS_Routeing_Area_Update_Session.

In this figure the procedure returns as result “Continue”. 

C3)
CAMEL_GPRS_Routeing_Area_Update_Context.

This procedure is called several times: once per PDP context. In this figure the procedure returns as result “Continue”. 

For C2 and C3: refer to Routing Area Update procedure description for detailed message flow.
–– 10th modified section in paragraph 6.9.2.2.2 Combined Hard Handover and SRNS relocation procedure––

6.9.2.2.2
Combined Hard Handover and SRNS Relocation Procedure

- - - - - - - - - - - - - - - - - 

- - - - - - - - - - - - - - - - - 
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Figure 41: Combined Hard Handover and SRNS Relocation Procedure
For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedures in 3G TS 23.078:

C1)
CAMEL_GPRS_PDP_Context_Disconnection and CAMEL_GPRS_Detach 

They are called in the following order:

· The CAMEL_GPRS_PDP_Context_Disconnection procedure is called several times: once per PDP context. The procedure returns as result “Continue”.

· Then the CAMEL_GPRS_Detach procedure is called once. The procedure returns as result “Continue”.

C2)
CAMEL_GPRS_Routeing_Area_Update_Session.

In this figure the procedure returns as result “Continue”. 

C3)
CAMEL_GPRS_Routeing_Area_Update_Context.

This procedure is called several times: once per PDP context. In this figure the procedure returns as result “Continue”. 

For C2 and C3: refer to Routing Area Update procedure description for detailed message flow.
–– 11th modified section in paragraph 6.9.2.2.3 Combined Cell/URA Update and SRNS relation procedure––

6.9.2.2.3
Combined Cell / URA Update and SRNS Relocation Procedure

- - - - - - - - - - - - - - - - - 

- - - - - - - - - - - - - - - - - 
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Figure 42: Combined Cell / URA Update and SRNS Relocation Procedure
For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedures in 3G TS 23.078:

C1)
CAMEL_GPRS_PDP_Context_Disconnection and CAMEL_GPRS_Detach 

They are called in the following order:

· The CAMEL_GPRS_PDP_Context_Disconnection procedure is called several times: once per PDP context. The procedure returns as result “Continue”.

· Then the CAMEL_GPRS_Detach procedure is called once. The procedure returns as result “Continue”.

C2)
CAMEL GPRS Routeing Area Update-Session
In this figure the procedure returns as result “Continue”. 

C3)
CAMEL_GPRS_Routeing_Area_Update_Context.

This procedure is called several times: once per PDP context. In this figure the procedure returns as result “Continue”. 

For C2 and C3: refer to Routing Area Update procedure description for detailed message flow.

–– 12th modified section in paragraph 6.11.1 Subscriber Management Procedures––

6.11.1
Subscriber Management Procedures

Whenever the PS subscription data is changed for a PS subscriber in the HLR, and the changes affect the PS subscription data stored in the SGSN, then the SGSN node shall be informed about these changes by means of the following procedures:

-
Insert Subscriber Data procedure, used to add or modify PS subscription data in the SGSN; or

· Delete Subscriber Data procedure, used to remove PS subscription data in the SGSN.
For an MS with GPRS‑CSI or/and with SMS-CSI defined, CAMEL interactions may be performed, see referenced procedures in 3G TS 23.078.
–– 13th modified section in paragraph 6.13.1 UMTS-GSM Intersystem Change, intra SGSN Intersystem change––

6.13.1.1
UMTS to GSM Intra SGSN Change

- - - - - - - - - - - - - - - - - 

- - - - - - - - - - - - - - - - - 
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Figure 50: UMTS to GSM Intra SGSN Change

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedure in 3G TS 23.078:

C1)
CAMEL_GPRS_Routeing_Area_Update_Session and CAMEL_GPRS_Routeing_Area_Update_Context.

· The procedure CAMEL_GPRS_Routeing_Area_Update_Session is called once relative to the session. In this figure the procedure returns as result “Continue”.

· Then the procedure CAMEL_GPRS_Routeing_Area_Update_Context is called once per PDP context. In this figure the procedure returns as result “Continue”. 
–– 14th modified section in paragraph 6.13.1 .2UMTS-GSM Intersystem Change, GSM to UMTS Intra SGSN change––

6.13.1.2
GSM to UMTS Intra SGSN Change

- - - - - - - - - - - - - - - - - 

- - - - - - - - - - - - - - - - - 

.
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Figure 51: GSM to UMTS Intra SGSN Change

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedures in 3G TS 23.078:

C1)
CAMEL_GPRS_Routeing_Area_Update_Session and CAMEL_GPRS_Routeing_Area_Update_Context.
· The procedure CAMEL_GPRS_Routeing_Area_Update_Session is called once relative to the session. In this figure the procedure returns as result “Continue”. 

· Then the procedure CAMEL_GPRS_Routeing_Area_Update_Context is called once per PDP context. In this figure the procedure returns as result “Continue”. 
–– 15th modified section in paragraph 6.13.2.1 Inter SGSN Intersystem Change, UMTS to GSM Inter SGSN change––

6.13.2.1
UMTS to GSM Inter SGSN Change

- - - - - - - - - - - - - - - - - 

- - - - - - - - - - - - - - - - - 
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Figure 52: UMTS to GSM Inter SGSN Change

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedures in 3G TS 23.078:

C1)
CAMEL_GPRS_PDP_Context_Disconnection and CAMEL_GPRS_Detach 

They are called in the following order:

· The CAMEL_GPRS_PDP_Context_Disconnection procedure is called several times: once per PDP context. The procedure returns as result “Continue”.

· Then the CAMEL_GPRS_Detach procedure is called once. The procedure returns as result “Continue”.

C2)
CAMEL_GPRS_Routeing_Area_Update_Session.

In this figure the procedure returns as result “Continue”. 

C3)
CAMEL_GPRS_Routeing_Area_Update_Context.

This procedure is called several times once per PDP context. In this figure the procedure returns as result “Continue”. 

–– 16th modified section in paragraph 6.13.2.2 GPRS to UMTS Inter SGSN Change––

6.13.2.2
GPRS to UMTS Inter SGSN Change

- - - - - - - - - - - - - - - - - 

- - - - - - - - - - - - - - - - - 

.
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Figure 53: GSM to UMTS Inter SGSN Change

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedures in 3G TS 23.078:

C1)
CAMEL_GPRS_PDP_Context_Disconnection and CAMEL_GPRS_Detach 

They are called in the following order:

· The CAMEL_GPRS_PDP_Context_Disconnection procedure is called several times: once per PDP context. The procedure returns as result “Continue”.

· Then the CAMEL_GPRS_Detach procedure is called once. The procedure returns as result “Continue”.

C2)
CAMEL_GPRS_Routeing_Area_Update_Session.

In this figure the procedure returns as result “Continue”. 

C3)
CAMEL_GPRS_Routeing_Area_Update_Context.

This procedure is called several times: once per PDP context. In this figure the procedure returns as result “Continue”. 

–– 17th modified section in paragraph 9.2.2 PDP Context Activation 

9.2.2
Activation Procedures

9.2.2.1
PDP Context Activation Procedure

The PDP Context Activation procedure is illustrated in Figure 60 and Figure 61.
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Figure 60: PDP Context Activation Procedure for GSM
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Figure 61: PDP Context Activation Procedure for UMTS

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedures in 3G TS 23.078:


C1)
CAMEL_GPRS_PDP_Context_Establishment.
In this figure the procedure returns as result “Continue”. 


C2)
CAMEL_GPRS_PDP_Context_Establishment_Acknowledgement.

In this figure the procedure returns as result “Continue”. 

–– 18th modified section in paragraph 9.2.2.1.1 Secondary PDP Context Activation Procedure

9.2.2.1.1
Secondary PDP Context Activation Procedure

- - - - - - - - - - - - - - - - - 

- - - - - - - - - - - - - - - - - 
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Figure 62: Secondary PDP Context Activation Procedure for GSM
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Figure 63: Secondary PDP Context Activation Procedure for UMTS

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedures in 3G TS 23.078:


C1)
CAMEL_GPRS_PDP_Context_Establishment.

In this figure the procedure returns as result “Continue”. 


C2)
CAMEL_GPRS_PDP_Context_Establishment_Acknowledgement.

In this figure the procedure returns as result “Continue”. 

–– 19th modified section in paragraph 9.2.3.1 SGSN initiated PDP context Modification Procedure

9.2.3.1
SGSN-Initiated PDP Context Modification Procedure

The SGSN-Initiated PDP Context Modification procedure is illustrated in Figure 67.
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Figure 67: SGSN-Initiated PDP Context Modification Procedure

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedure in 3G TS 23.078:

C1)
CAMEL_GPRS_Change_Of_QoS.

The procedure returns as result “Continue”.

–– 20th modified section in paragraph 9.2.3.2 Modification Procedures-GGSN initiated PDP context Modification Procedure

9.2.3.2
GGSN-Initiated PDP Context Modification Procedure

The GGSN-Initiated PDP Context Modification procedure is illustrated in Figure 68.
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Figure 68: GGSN-Initiated PDP Context Modification Procedure

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedure in 3G TS 23.078:

C1)
CAMEL_GPRS_Change_Of_QoS.
The procedure returns as result “Continue”.

–– 21th modified section in paragraph 9.2.3.3 MS Initiated PDP context Modification Procedure

9.2.3.3
MS-Initiated PDP Context Modification Procedure

The MS-Initiated PDP Context Modification procedure is illustrated in Figure 69
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Figure 69: MS-Initiated PDP Context Modification Procedure

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedure in 3G TS 23.078:

C1)
CAMEL_GPRS_Change_Of_QoS.
The procedure returns as result “Continue”.

–– 22th modified section in paragraph 9.2.4.1 PDP context desactivation initiated by MS Procedure

9.2.4.1
PDP Context Deactivation Initiated by MS Procedure

The PDP Context Deactivation Initiated by MS procedure is illustrated in Figure 70.
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Figure 70: PDP Context Deactivation Initiated by MS Procedure for GSM
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Figure 71: PDP Context Deactivation Initiated by MS Procedure for UMTS

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedure in 3G TS 23.078:

C1)
CAMEL_GPRS_PDP_Context_Disconnection.

The procedure returns as result “Continue”.

–– 23th modified section in paragraph 9.2.4.2 PDP context desactivation initiated by SGSN Procedure

9.2.4.2
PDP Context Deactivation Initiated by SGSN Procedure

The PDP Context Deactivation Initiated by SGSN procedure is illustrated in Figure 72.
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Figure 72: PDP Context Deactivation Initiated by SGSN Procedure

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedure in 3G TS 23.078:

C1)
CAMEL_GPRS_PDP_Context_Disconnection
The procedure returns as result “Continue”.

–– 24th modified section in paragraph 9.2.4.3 PDP context desactivation initiated by GGSN Procedure

9.2.4.3
PDP Context Deactivation Initiated by GGSN Procedure

The PDP Context Deactivation Initiated by GGSN procedure is illustrated in Figure 73.
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Figure 73: PDP Context Deactivation Initiated by GGSN Procedure

For an MS with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedure in 3G TS 23.078:

C1)
CAMEL_GPRS_PDP_Context_Disconnection.
The procedure returns as result “Continue”.

–– 25th modified section in paragraph 15.1 Charging 

15.1
Charging

Charging information for the packet domain is collected for each MS by SGSNs and GGSNs that are serving the MS. The operator can control whether charging shall be collected in the SGSN and the GGSN on an individual MS and/or PDP context basis by appropriately setting the Subscribed Charging Characteristics and/or PDP context Charging Characteristics in the HLR. Charging characteristic shall be ignored for roaming subscribers.

The information that the operator uses to generate a bill to a subscriber is operator-specific. Billing aspects, e.g., a regular fee for a fixed period, are outside the scope of the present document.

Every packet domain operator collects and processes his own charging information.

The SGSN collects charging information for each MS related with the radio network usage while the GGSN collects charging information for each MS related with the external data network usage. Both GSNs also collect charging information on usage of the network resources.
Charging may be also realised by a CAMEL server using CAMEL interaction procedures, see referenced procedures in 3G TS 23.078.
–– 26th modified section in paragraph 16.1.1.2 MO SMS Transfer

16.1.1.2
Mobile-originated SMS Transfer

Figure 96 and the description below explain the steps involved in sending a SM from an MS over a GPRS radio channel.

MS   BSS  SGSN  GGSN MSC/VLR HLR SMS-IW SM-SC

|     |     |     |     |     |     |     |

|<----|---->|     |     |     |     |     | Message Transfer
1

|     |   +--+    |     |     |     |     |    (SM)

|     |   |C1|    |     |     |     |     |

|     |   +--+    |     |     |     |     |

|     |     |-----|-----|-----|---->|     | Forward Short Message
2

|     |     |     |     |     |     |     |    (SM)

|     |     |     |     |     |     |---->| Message Transfer
3

|     |     |     |     |     |     |     |    (SM)

|     |     |     |     |     |     |<----| Delivery Report
4

|     |     |     |     |     |     |     |

|     |     |<----|-----|-----|-----|     | Forward Short Message Result
5

|     |   +--+    |     |     |     |     |

|     |   |C2|    |     |     |     |     |

|     |   +--+    |     |     |     |     |

|<----|-----|     |     |     |     |     | Delivery Report
6

|     |     |     |     |     |     |     |

Figure 96: MO SMS Transfer, Successful
For an MS with SMS‑CSI defined, CAMEL interaction may be performed, see referenced procedures in 3G TS 23.078:



C1)
CAMEL_O_SMS_INIT.

C2)
CAMEL_O_SMS_SUBMITTED
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