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5.6.3.2
MS – SGSN for UMTS
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Figure 8: Control Plane MS ‑ 3G‑SGSN

Legend:

-
UMTS Mobility Management and Session Management (GMM/SM): GMM supports mobility management functionality such as attach, detach, security, and routeing area update, as described in clause "Mobility Management Functionality". SM supports PDP context activation and PDP context deactivation, as described in subclause "PDP Context Activation, Modification, and Deactivation Functions".

-
SMS supports the mobile-originated and mobile-terminated short message service described in UMTS 23.040.
-
Radio Access Network Application Protocol (RANAP): This protocol encapsulates and carries higher-layer signalling, handles signalling between the 3G‑SGSN and UTRAN, and manages the GTP connections on the Iu interface. RANAP is specified in UMTS 25.413. The layers below RANAP are defined in UMTS 23.121.

-
Radio Link Control (RLC): The RLC protocol offers logical link control over the radio interface for the transmission of higher layer-signalling messages and SMS. RLC is defined in UMTS 25.322.
16
Interactions with Other Services

This clause describes the interaction between packet-domain services and the following other services:

-
point-to-point Short Message Service (SMS);

-
circuit-switched services; and

-
supplementary services.

16.1
Point-to-point Short Message Service


16.1.1
Point-to-point Short Message Service for GPRS
It shall be possible for a GPRS-attached MS to send and receive short messages over GPRS radio channels. An MS that is GPRS-attached and not IMSI-attached shall transfer SMs over GPRS channels. MSs that are both GPRS-attached and IMSI-attached shall transfer SMs over GPRS channels or over non-GPRS control channels (if non-GPRS control channels are used, then paging for MT SMS may go through the SGSN).

The following two subclauses define the operation of mobile-terminated and mobile-originated SMS routeing and transfer over GPRS radio channels. More detailed definitions are contained in GSM 03.40 [8].

16.1.1.1
Mobile-terminated SMS Transfer

Figure 92 and the description below show an example of a successful delivery of a SM to an MS over a GPRS radio channel.

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

|     |     |     |     |     |     |     |

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

|     |     |     |     |     |     |     |    (SM, MS Address)

|     |     |     |     |     |<----|     | Send Routeing Info For Short Message
2

|     |     |     |     |     |     |     |

|     |     |     |     |     |---->|     | Send Routeing Info For Short Message Result
3

|     |     |     |     |     |     |     |    (SGSN Number, MSC Number)

|     |     |<----|-----|-----|-----|     | Forward Short Message
4

|     |     |     |     |     |     |     |    (SM)

|<----|---->|     |     |     |     |     | Message Transfer
5

|     |     |     |     |     |     |     |    (SM)

|     |     |-----|-----|-----|---->|     | Forward Short Message Result
6

|     |     |     |     |     |     |     |

|     |     |     |     |     |     |---->| Delivery Report
7

|     |     |     |     |     |     |     |

Figure 92: MT SMS Transfer, Successful

1)
The short message service centre determines it shall send a SM to an MS. SM-SC forwards the SM to a SMS gateway MSC (SMS-GMSC).

2)
SMS-GMSC examines the destination MS Address, and sends a Send Routeing Info For Short Message message to the relevant HLR.

3)
HLR returns a Send Routeing Info For Short Message Result message to the SMS-GMSC. The result may contain the MS's current SGSN Number, the MSC Number, or both. If the result does not contain an SGSN Number (i.e., the HLR knows that the MS is not reachable via an SGSN), and if the result does contain an MSC Number, then non-GPRS SMS delivery procedures are followed. If the result contains an SGSN Number, the SMS transfer proceeds according to the following events.

NOTE:
SMS delivery via the SGSN is normally more radio resource efficient than SMS delivery via the MSC/VLR. The preferred delivery path is selected by SMS-GMSC operator-specific action.

4)
SMS-GMSC forwards the SM to the SGSN.

5)
SGSN transfers the SM to the MS on the RP, CP, LLC layers, as defined in GSM 04.11 and GSM 04.64.

6)
SGSN returns a Forward Short Message Result message to the SMS-GMSC indicating successful delivery of the SM.

7)
SMS-GMSC returns a Delivery Report to the SM-SC indicating successful delivery of the SM.

16.1.1.1
Unsuccessful Mobile-terminated SMS Transfer

The SGSN may not be able to deliver the SM to the MS. This may for example happen when the MS is not attached to GPRS, or when the radio channel conditions are bad.

When the SGSN cannot deliver the SM to the MS, the SGSN sets the Mobile station Not Reachable for GPRS flag (MNRG), and returns a failure report to the SMS-GMSC. Based on the routeing information received from the HLR, the SMS-GMSC shall do one of the following:

-
If an MSC/VLR is available for the MS, the SM is forwarded to the MS via the MSC/VLR. A successful delivery report shall be returned to the SM-SC.

-
If an MSC/VLR is not available for the MS, the Message Waiting Indication information in the HLR shall be updated and an unsuccessful delivery report shall be returned to the SM-SC.

Figure 93 illustrates one possible traffic scenario when neither the SGSN nor the MSC is able to deliver the SM.

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

|     |     |     |     |     |     |     |

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

|     |     |     |     |     |     |     |    (SM, MS Address)

|     |     |     |     |     |<----|     | Send Routeing Info For Short Message
2

|     |     |     |     |     |     |     |

|     |     |     |     |     |---->|     | Send Routeing Info For Short Message Result
3

|     |     |     |     |     |     |     |    (SGSN Number, MSC Number)

|     |     |<----|-----|-----|-----|     | Forward Short Message
4

|     |     |     |     |     |     |     |    (SM)

|<----|---->|     |     |     |     |     | Message Transfer: Failure
5

|     |     |     |     |     |     |     |    (SM)

|     |     |-----|-----|-----|---->|     | Forward Short Message Result
6

|     |     |     |     |     |     |     |

|     |     |     |     |<----|-----|     | Forward Short Message
7

|     |     |     |     |     |     |     |    (SM)

|<----|-----|-----|---->|     |     |     | Message Transfer: Failure
8

|     |     |     |     |     |     |     |    (SM)

|     |     |<----|-----|     |     |     | Alert Request
9

|     |     |     |     |     |     |     |

|     |     |     |     |-----|---->|     | Forward Short Message Result
10

|     |     |     |     |     |     |     |

|     |     |     |     |     |<----|     | Report SM Delivery Status
11

|     |     |     |     |     |     |     |

|     |     |     |     |     |---->|     | Report SM Delivery Status Result
12

|     |     |     |     |     |     |     |

|     |     |     |     |     |     |---->| Failure Report
13

|     |     |     |     |     |     |     |

Figure 93: MT SMS Transfer, Unsuccessful

1)
The short message service centre determines it shall send a SM to an MS. SM-SC forwards the SM to a SMS-GMSC.

2)
SMS-GMSC examines the destination MS Address, and sends a Send Routeing Info For Short Message message to the relevant HLR.

3)
HLR returns a Send Routeing Info For Short Message Result message to the SMS-GMSC. The Result contains an SGSN Number and an MSC Number.

4)
SMS-GMSC forwards the SM to the SGSN.

5)
SGSN attempts to transfer the SM to the MS, but fails.

6)
SGSN sets MNRG and returns a Forward Short Message Result message to SMS-GMSC indicating unsuccessful delivery of the SM.

7)
SMS-GMSC selects an alternative route for the SMS, and forwards the SM to the MSC/VLR.

8)
MSC/VLR attempts to transfer the SM to the MS, but fails.

9) The MSC/VLR requests the setting of the NGAF at the SGSN.

10)
VLR sets MNRF and returns a Forward Short Message Result message to the SMS-GMSC indicating unsuccessful delivery of the SM.

11)
SMS-GMSC sends a Report SM Delivery message to the HLR.

12)
HLR updates its Message Waiting Indication fields and returns a Report SM Delivery Result message to the SMS-GMSC.

13)
SMS-GMSC returns a Failure Report to the SM-SC indicating unsuccessful delivery of the SM.

Figure 64 shows that the SGSN sends a Ready for SM (MS Reachable) message to the HLR when the MS becomes reachable and MNRG is set in the SGSN. The SGSN indicates also to the MSC/VLR when the MS becomes reachable and NGAF is set in the SGSN. If the MNRF is set at the MSC/VLR, the MSC/VLR sends a Ready for SM (MS Reachable) message to the HLR. Reception of a Ready for SM message or Update Location message when MNRG is set in the HLR shall trigger the SMS alert procedure as defined in GSM 03.40.

MNRG remains set in the SGSN independently of whether the MSC/VLR was successful in delivering the SM or not.
This means that the SGSN in certain cases sends a Ready for SM message to the HLR when an MS becomes reachable via the SGSN, even if no SM is waiting. This causes a small amount of duplicate signalling between SGSN and HLR only.

16.1.1.2
Mobile-originated SMS Transfer

Figure 94 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)

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

|     |     |     |     |     |     |     |    (SM)

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

|     |     |     |     |     |     |     |    (SM)

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

|     |     |     |     |     |     |     |

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

|     |     |     |     |     |     |     |

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

|     |     |     |     |     |     |     |

Figure 94: MO SMS Transfer, Successful

1)
The MS has a SM to send, and transfers the SM to the SGSN via RP, CP, and LLC.

2)
SGSN checks the MS subscription data, and determines that the MS is allowed to originate the SMS. SGSN forwards the SM to a SMS interworking MSC (SMS-IWMSC).

3)
SMS-IWMSC passes the SM to the addressed SM-SC.

4)
SM-SC returns a Delivery Report to the SMS-IWMSC indicating successful delivery of the SM.

5)
SMS-IWMSC returns a Forward Short Message Result message to the SGSN indicating successful delivery of the SM.

6)
SGSN returns a Delivery Report to the MS indicating successful delivery of the SM.

16.1.2
Point-to-point Short Message Service for UMTS

SMS shall be supported via the control plane in the UMTS packet domain. The UMTS SMS service is described in UMTS 23.040.
16.2
Circuit-switched Services for GPRS

The ability for a GPRS user to access circuit-switched services depends on the subscription held, the network capabilities, and the MS capabilities. Interaction between GPRS and circuit-switched services is described in subclause "Interactions Between SGSN and MSC/VLR".

16.2.1
Suspension of GPRS Services

When a GPRS-attached MS enters dedicated mode, and when the MS limitations make it unable to communicate on GPRS channels, the MS shall request the network for suspension of GPRS services. The Suspend and Resume procedure is illustrated in Figure 95. Each step is explained in the following list.




Figure 95: Suspend and Resume Procedure

1)
The MS enters dedicated mode.

2)
The MS sends an RR Suspend (TLLI, RAI) message to the BSS. The BSS may terminate any ongoing GPRS traffic for this TLLI.

3)
The BSS sends a Suspend (TLLI, RAI) message to the SGSN, and the SGSN acknowledges by returning Suspend Ack. The BSS shall store TLLI and RAI in order to be able to request the SGSN to resume GPRS services when the MS leaves dedicated mode.

4)
Eventually, the BSS determines that the circuit-switched radio channel shall be released. If the BSS is able to request the SGSN to resume GPRS services, the BSS shall send a Resume (TLLI, RAI) message to the SGSN. The SGSN acknowledges the successful outcome of the resume by returning Resume Ack.

5)
The BSS sends an RR Channel Release (Resume) message to the MS. Resume indicates whether the BSS has successfully requested the SGSN to resume GPRS services for the MS, i.e., whether Resume Ack was received in the BSS before the RR Channel Release message was transmitted. The MS leaves dedicated mode.

6)
If the BSS did not successfully request the SGSN to resume GPRS services, or if the RR Channel Release message was not received before the MS left dedicated mode, then the MS shall resume GPRS services by sending a Routeing Area Update Request message to the SGSN, as described in subclause "Routeing Area Update Procedure".

The full handling of suspended MSs in the BSS and the SGSN is implementation dependent. Typically, the SGSN should not page suspended MSs.

If the MS performs an inter-BSC handover while suspended, then TLLI and RAI should be transferred as BSC-to-BSC information in the Handover Required and Handover Request messages, see GSM 08.08. This allows the new BSC to initiate the Resume request procedure to the SGSN. In the case where the BSC-to-BSC information was not transferred or not understood, then the MS doesn’t receive an indication that resumption has been successful, and the MS shall resume GPRS services by initiating a Routeing Area Update Request procedure as described in step 6.

16.2.2
GPRS and Dedicated Mode Priority Handling

An MS in class‑B mode of operation that communicates on GPRS radio channels when a dedicated channel is needed, shall immediately abort the GPRS communication and trigger the Suspend and Resume procedure.

[Response to circuit-switched paging, ]non-emergency MO circuit-switched calls, MO SMS, and MO supplementary services are exceptions to the above rule. In these cases, it is an implementation choice whether to immediately abort GPRS communication or to delay the dedicated mode establishment.

16.3
Supplementary Services

No supplementary services are defined for the packet domain. Supplementary services may be available in the interworked-with networks (e.g., the X.25 Call Redirection user facility), but this is outside the scope of this specification.
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