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2 References

The following documents contain provisions, which, through reference in this text, constitute provisions of the present
document.

?? References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

?? For aspecific reference, subsequent revisions do not apply.
?? For anon-specific reference, the latest version applies. 1nthe case of areferenceto a 3GPP document (including

a GSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] GSM 01.04: "Digital cellular telecommunications system (Phase2+); Abbreviations and
acronyms'.

[2] GSM 01.61: "Digital cellular telecommunications system (Phase2+); General Packet Radio
Service (GPRS); GPRS ciphering algorithm requirements”.

[3] 3GPP TS 22.060: "General Packet Radio Service (GPRS); Service description; Stage 1".

[4] 3GPP TS 23.003: "Numbering, addressing and identification".

[5] 3GPP TS 23.007: "Restoration procedures’.

[5h] 3GPP TS 23.016: "Subscriber data management; Stage 2".

[6] GSM 03.20: "Digital cellular telecommunications system (Phase2+); Security related network
functions".

[7] GSM 03.22: "Digital cellular telecommunications system (Phase2+); Functions related to Mobile
Station (MS) in idle mode and group receive mode”.

[7b] 3GPP TS 23.122: "Non-Access Stratum functions related to Mobile Station (MS) in idle mode".

[8] 3GPP TS 23.040: "Technical realization of the Short Message Service (SMS)".

[8b] 3GPP TS 23.078: "Customised Applications for Mobile network Enhanced Logic (CAMEL)
Phase 3- Stage 2".

[9] 3GPP TS 21.905: "Vocabulary for 3GPP Specifications", (Release 4).

[10] Void.

[12] GSM 03.64: "Digital cellular telecommunications system (Phase2+); General Packet Radio
Service (GPRS); Overall description of the GPRS radio interface; Stage 2".

[12] 3GPP TS 24.007: "Mobile radio interface signalling layer 3; General aspects".

[13] 3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols;
Stage 3".

13b 3GPP TS 24.011: " Point to Point (PP) Short M e Service (SMS) support on mobile radio

interface".

[14] GSM 04.60: "Digital cellular telecommunications system (Phase 2+); General Packet Radio

Service (GPRS); Mobile Station (MS) - Base Station System (BSS) interface; Radio Link
Control/Medium Access Control (RLC/MAC) protocol”.

[15] GSM 04.64: "Digital cellular telecommunicationssystem (Phase 2+); General Packet Radio
Service (GPRS); Mobile Station — Serving GPRS Support Node (MS-SGSN) Logical Link Control
(LLC) layer specification”.
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Service (GPRS); Mobile Station (MS) — Serving GPRS Support Node (SGSN); Subnetwork
Dependent Convergence Protocol (SNDCP)".

GSM 05.08: "Digital cellular telecommunications system (Phase2+); Radio subsystem link
control".

3GPP TS 27.060: "Packet Domain; Mobile Station (MS) supporting Packet Switched services".

GSM 08.08: "Digital cellular telecommunications system (Phase 2+); Mobile-services Switching
Centre - Base Station System (MSC-BSS) interface; Layer 3 specification".

GSM 08.14: "Digital cellular telecommunications system (Phase2+); General Packet Radio
Service (GPRS); Base Station System (BSS) - Serving GPRS Support Node (SGSN) interface; Gb
interface layer 1".

GSM 08.16: "Digital cellular telecommunications system (Phase 2+); General Packet Radio
Service (GPRS); Base Station System (BSS) - Serving GPRS Support Node (SGSN) interface;
Network Service".

GSM 08.18: "Digital cellular telecommunications system (Phase2+); General Packet Radio
Service (GPRS); Base Station System (BSS) - Serving GPRS Support Node (SGSN); BSS GPRS
Protocol (BSSGP)".

GSM 08.60: "Digital cellular telecommunications system (Phase 2+); In-band control of remote
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3GPP TS 29.002: "Mobile Application Part (MAP) specification”.

3GPP TS 29.016: "General Packet Radio Service (GPRS); Serving GPRS Support Node
(SGSN) - Visitors Location Register (VLR); Gsinterface network service specification".

3GPP TS 29.018: "General Packet Radio Service (GPRS); Serving GPRS Support Node
(SGSN) - Visitors Location Register (VLR); Gs interface layer 3 specification”.

3GPP TS 29.060: "General Packet Radio Service (GPRS); GPRS Tunnelling Protocol (GTP)
across the Gnand Gp Interface”.

3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting
Packet Based services and Packet Data Networks (PDN)".

3GPP TS 29.078: "Customised Applications for Mobile network Enhanced Logic (CAMEL)
Phase 3; CAMEL Application Part (CAP) Specification".

GSM 11.11: "Digital cellular telecommunications system (Phase 2+); Specification of the
Subscriber Identity Module - Mobile Equipment (SIM-ME) interface".

ITU-T Recommendations 1.130: "Method for the characterization of telecommunication services
supported by an ISDN and network capabilities of an ISDN".

ITU-T Recommendation E.164: "The international public telecommunication numbering plan”.

ITU-T Recommendation Q.65: "The unified functional methodology for the characterization of
services and network capabilities'.

ITU-T Recommendation V .42bis: "Data compression procedures for data circuit-terminating
eguipment (DCE) using error correction procedures”.

ITU-T Recommendation X.3: "Packet assembly/disassembly facility (PAD) in apublic data
network".

ITU-T Recommendation X.25: "Interface between Data Terminal Equipment (DTE) and Data
Circuit-terminating Equipment (DCE) for terminals operating in the packet mode and connected to
public data networks by dedicated circuit”.

RFC 768 (1980): "User Datagram Protocol" (STD 6).
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RFC 1661 (1994): "The Point-to-Point Protocol (PPP)" (STD 51).
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RFC 2002 (1996): "IP Mobility Support".

RFC 2131 (1997): "Dynamic Host Configuration Protocol".
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TIA/EIA-136 (1999): "TDMA Cellular/ PCS"; Arlington: Telecommunications Industry
Association.

3GPP TS 25.301: "Radio Interface Protocol Architecture”.
3GPP TS 25.303: "Interlayer proceduresin Connected Mode'.

3GPP TS 25.304: "UE Procedures in Idle Mode and Procedures for Call Reselection in Connected
Mode".

3GPP TS 25.331: "RRC Protocol Specification”.

3GPP TS 25.401: "UTRAN Overall Description".

3GPP TS 23.121: "Architectural Requirements for Release 1999".

3GPP TS 25.322: "RLC protocol specification”.

3GPP TS 25.412: "UTRAN lu Interface Signalling Transport".

3GPP TS 25.413: "UTRAN lu Interface RANAP Signalling".

3GPP TS 25.323: " Packet Data Convergence Protocol (PDCP) specification".
3GPP TS 23.107: " Quality of Service (QoS) concept and architecture”.
ITU-T Recommendation 1.361: " B-ISDN ATM layer specification"”.

3GPP TS 25.321: "Medium Access Control (MAC) protocol specification”.
3GPP TS 33.102: "3G Security; Security architecture".

3GPP TS 22.002: " Circuit Bearer Services (BS) supported by a Public Land Maobile Network
(PLMN)".

3GPP TS 25.411: "UTRAN lu interface Layer 1".
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[64] 3GPP TS 25.414: "UTRAN lu interface data transport & transport signalling”.

[65] 3GPP TS 23.271: "Functional stage 2 description of LCS".

[66] 3GPP TS 23.015: "Technical realization of Operator Determined Barring (ODB)".

[67] ITU-T Recommendation 1.363.5: " B-ISDN ATM Adaptation Layer (AAL) specification: Type 5
AAL".

[68] RFC 2373 (1998): "IP Version 6 Addressing Architecture”.

[69] RFC 2462 (1998): "I1Pv6 Stateless Address Autoconfiguration”.

[70] 3GPP TS 32.215: "3G Telecom Management; Charging management; Charging data description
for the Packet Switched (PS) domain”.

[71] RFC 2461 (1998): "Neighbor Discovery for IP Version 6 (IPv6)".

[72] 3GPP TS 29.202: "Signalling System No. 7 (SS7) signalling transport in core network; Stage 3".

[73] 3GPP TS 23.236: "Intra Domain Connection of RAN Nodes to Multiple CN Nodes".

[74] 3GPP TS 43.051: "Radio Access Network; Overall description— Stage 2".

[79] 3GPP TS 24.229: |P Multimedia Call Control Protocol based on SIP and SDP.

Next modified section
16.1  Point-to-point Short Message Service

It shall be possible for a GPRS-attached M S to send and receive short messages over GRRS+adio-channelsthe PS
domain. An MSthat is GPRS-attached and not |M Sl-attached shall transfer SMs over GRPRS channelsthe PS domain.
M Ss that are both GPRS-attached and | M Sl -attached shall transfer SM's over GRRS channelsthe PS domain or over
non-GPRScontrol-channelsthe CS domain (if ron-GPRScontrol-channelsarethe CS domain is used, then paging for
MT SMS may go through the SGSN).

Thefollowing two clauses define the operation of mobile-terminated and mobile-originated SM S routeing and transfer
over GRPRSradigchannelsthe PS domain. More detailed definitions are contained in GSM-03.40 3G TS 23.040[8].
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16.1.1-2 Mobile-terminated SMS Transfer

Figure 96 and the description below show an example of a successful delivery of an SM to an MS over a GRPRS+adio
channelthe PS domain.

| MS RANBSS SGSN GGSN MSC/NVLR  HLR SMS-G SM-SC

P, Message Transfer
(SM, MS Address)
< o Send Routeing Info For Short Message

----------- > Send Routeing Info For Short Message Result
(SGSN Number, MSC Number)
< Forward Short Message
(C)

& e e > Message Transfer
(SM)

> Forward Short Message Result

___________ > Delivery Report

Figure 96: MT SMS Transfer, Successful

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

2) SMS-GMSC examines the destination MS Address, andsends a Send Routeing Info For Short M essage message
totherelevant HLR.

3) HLRreturns a Send Routeing Info For Short Message Result message to the SMS-GM SC. 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 M Sis not reachable viaan SGSN), and if the result does contain an MSC
Number, non-GPRS SM S delivery procedures are followed. If the result contains an SGSN Number, the SMS
transfer proceeds according to the following events.

NOTE: SMSdelivery viathe SGSN isnormally more radio resource efficient than SMS delivery viathe
MSC/VLR. The preferred delivery path is selected by SMS-GM SC operator-specific action.

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

5) SGSN transfersthe SM to the MS on the RP;.and CP-LLC layers, as defined in 3G TS 24.011GSM-04-11 and
GSM-04.64.

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

7) SMS-GMSC returns a Delivery Report to the SM-SC indicating successful delivery of the SM.
CAMEL procedure calls shall be performed, see referenced proceduresin 3G TS 23.078:

Cl) CAMEL_T_SMS INIT.

The procedure returns as result " Continue”.

C2) CAMEL_T_SMS DELIVERED.

This procedure does not return aresult.

16.1.1.1-2 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 MSis not attached to
GPRS, or when the radio channel conditions are bad.
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When the SGSN cannot deliver the SM to the MS, the SGSN sets the Mobile station Not Reachable for GPRS flag
(MNRG), and returns afailure report to the SMS-GM SC. Based on the routeing information received from the HLR,
the SMS-GM SC shall do one of the following:

- Ifan MSC/VLR isavailablefor the MS, the SM isforwarded to the MS viathe MSC/VLR. A successful
delivery report shall be returned to the SM -SC.

- Ifan MSC/VLR isnot 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 97 illustrates one possible traffic scenario when neither the SGSN nor the MSC is able to deliver the SM.

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

D Message Transfer 1
(SM, MS Address)
D Send Routeing Info For Short Message 2
----------- > Send Routeing Info For Short Message 3
Result
(SGSN Number, MSC Number)
< Forward Short Message 4
(SM)
C1
& e e > Message Transfer: Failure 5
(SM)
Cc2
> Forward Short Message Result 6
< Forward Short Message 7
(C)
C3
< > Message Transfer: Failure 8
c4
< Alert Request 9
> Forward Short Message Result 10
S — Report SM Delivery Status 11
----------- > Report SM Delivery Status Result 12
........... > Failure Report 13

Figure 97: MT SMS Transfer, Unsuccessful

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

2) SMS-GMSC examinesthe destination MS Address, and sends a Send Routeing Info For Short M essage message
totherelevant HLR.

3) HLRreturns a Send Routeing Info For Short Message Result message to the SMS-GM SC. The Result contains
an SGSN Number and an MSC Number.

4) SMS-GMSC forwards the SM to the SGSN.
5) SGSN attemptsto transfer the SM to the M S, but fails.

6) SGSN sets MNRG and returns a Forward Short M essage Result message to SM 'S GM SC indicating unsuccessful
delivery of the SM.

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

8) MSC/VLR attemptsto transfer the SM to the M S, but fails.
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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 GM SC returns a Failure Report to the SM -SC indicating unsuccessful delivery of the SM.
CAMEL procedure calls shall be performed, see referenced proceduresin 3G TS 23.078:

Cl) CAMEL_T_SMS_INIT.

The procedure returns as result "Continue”.

C2) CAMEL_T_SMS FAILURE.

This procedure does not return aresult.

C3) CAMEL_T_SMS INIT.

The procedure returns as result " Continue".

C4) CAMEL_T_SMS FAILURE.

This procedure does not return aresult.

Figure 69 shows that the SGSN sends a Ready for SM (M S Reachable) message to the HLR when the M'S becomes
reachable and MNRG is set in the SGSN. The SGSN indicates also to the MSC/V LR when the M S becomes reachable
and NGAF is set in the SGSN. If the MNRF is set at the MSC/VLR, the MSC/VLR sends aReady for SM (MS
Reachable) message to the HLR. Reception of a Ready for SM message or Update Location message when MNRG is
set inthe HLR shall trigger the SM S alert procedure as defined in GSM-03.403G TS 23.040.

MNRG remains set in the SGSN independently of whether the M SC/V LR 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 M'S becomes reachable
viathe SGSN, even if no SM iswaiting. This causes a small amount of duplicate signalling between the SGSN and the
HLR only.

16.1.2-2 Mobile-originated SMS Transfer

Figure 98 and the description below explain the stepsinvolved in sending an SM from an M S over aGRRSradio
channelthe PS domain.

MS RANBSS SGSN GGSN MSC/NVLR  HLR SMS- W SM-SC

€ e e > Message Transfer 1
(SM)
C1
> Forward Short Message 2
(SM)
----------- > Message Transfer 3
(SM)
R Delivery Report 4
< Forward Short Message Result 5
Cc2
< Delivery Report 6

Figure 98: MO SMS Transfer, Successful
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1) TheMShasan SM to send, and transfers the SM to the SGSN via RP;_ and CP—and-LLC.

2) SGSN checksthe M S subscription data, and determines that the MSis allowed to originate the SMS. SGSN
forwards the SM to a SM S interworking MSC (SMSIWMSC).

3) SMSIWMSC passesthe SM to the addressed SM -SC.
4) SM-SC returns a Delivery Report to the SMS IWM SC indicating successful delivery of the SM.

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

6) SGSN returns a Delivery Report to the M S indicating successful delivery of the SM.
CAMEL procedure calls shall be performed, see referenced proceduresin 3G TS 23.078.

Cl) CAMEL_O SMS INIT.

The procedure returns as result " Continue".

C2) CAMEL_O _SMS SUBMITTED

This procedure does not return aresult.
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