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Overview of Short Message Service (SMS) support

The purpose of the Short Message Service is to provide the means to transfer messages between a GSM PLMN Mobile Station (MS) and a Short Message Entity via a Service Centre, as described in TS 23.040. The terms "MO" ‑ Mobile Originating ‑ and "MT" ‑ Mobile Terminating ‑ are used to indicate the direction in which the short message is sent.

The present document describes the procedures necessary to support the Short Message Service between the MS and the MSC or SGSN and vice versa, as described in TS 23.040.

The procedures are based on services provided by the Mobility Management sublayer as described in TS24.007/24.008 for GSM CS and UMTS CS/PS services and the Logical Link Control layer described in GSM 04.64 for GPRS services.

2.1
Protocols and protocol architecture

In UMTS only, integrity protected signalling (see TS 24.008, subclause ‘Integrity Protection of Signalling Messages,’ and in general, see TS 33.102) is mandatory.  In UMTS only, all protocols shall use integrity protected signalling.  Integrity protection of all SMS signalling messages is the responsibility of lower layers.  It is the network which activates integrity protection.  This is done using the security mode control procedure (TS 25.331).

The hierarchical model in Figure 2.1a shows the layer structure of the MSC and the MS in GSM. The hierarchical model in Figure 2.1c shows the layer structure of the SGSN and the MS in UMTS.
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Figure 2.1a/TS 24.011: Protocol hierarchy for circuit switched service

The hierarchical model in Figure 2.1b shows the layer structure of the SGSN and the MS in A/Gb mode.
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Figure 2.1b/TS 24.011: Protocol hierarchy for GPRS in GSM
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Figure 2.1c/24.011: Protocol hierarchy for packet switched service in UMTS

The CM‑sublayer, in terms of the Short Message Service Support, provides services to the Short Message Relay Layer.

On the MS‑side the Short Message Relay Layer provides services to the Short Message Transfer Layer. The Short Message Relay Layer is the upper layer on the network side (MSC or SGSN), and the SM‑user information elements are mapped to TCAP/MAP.

The peer protocol between two SMC entities is denoted SM‑CP, and between two SMR entities, SM‑RP.

Abbreviations:

SM‑AL
Short Message Application Layer

SM‑TL
Short Message Transfer Layer

SM‑RL
Short Message Relay Layer

SM‑RP
Short Message Relay Protocol

SMR
Short Message Relay (entity)

CM‑sub
Connection Management sublayer

SM‑CP
Short Message Control Protocol

SMC
Short Message Control (entity)

MM‑sub:
Mobility Management sublayer
GMM-sub:
GPRS Mobility Management sublayer
RR‑sub:
Radio Resource Management sublayer

LLC-sub
Logical Link Control sublayer

GRR-sub
GPRS Radio Resource sublayer in GSM

***   Next modified section   ***

2.4
Layer 2 (LLC) GPRS support (GSM only)
It shall be possible for a GPRS-attached MS of any class (A, B, C) to send and receive short messages over GPRS radio channels.

GPRS shall use the unacknowledged mode of LLC frame transfer as described in GSM 04.64, and shall use SAPI  7 to identify the SMS Logical Link Entity within the LLC layer. 

A description of the different GPRS MS classes can be found in 23.060, and a brief overview is given below:- 

-
Class A/B MSs may be able to send and receive short messages using either the MM sublayer (using SACCH or SDCCH) or the LLC layer (using PDTCH).

-
Class C MSs may be able to send and receive short messages using only the LLC layer (using the PDTCH). The capability for GPRS-attached class-C MSs to receive and transmit SMS messages is optional.

The GSMS entity for GPRS class A/B MS is shown in Figure .  2.2 The GSMS shall communicate with the MM entity via the GMMSMS-SAP for GPRS Class A/B MO SMS, in order to ascertain which transport service to use.

SMS delivery via GPRS is normally a more radio resource efficient method than SMS delivery via CS GSM. The delivery path for MO SMS is selected by the MS.
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Figure 2.2/TS 24.011: GSMS entity for GPRS Class A/B MS


***   Next modified section   ***

5
CM‑procedures

5.1
General

This clause describes the procedures used by the SMC entity on the Connection Management sublayer. An SMC entity communicates with a corresponding peer entity using an MM‑connection for CS GSM/UMTS or the LLC layer for GPRS in GSM or the PS-signalling connection  for PS in UMTS.

Multiple MM‑connections may be established at the same time, allowing parallel transactions. In Iu mode PS the PS signalling connection is common for all the outstanding transactions. The description of the procedures is related to one single transaction.

For circuit switched service and for packet switched service in Iu mode, the CM‑procedures described can only be performed if an MM‑connection  or a PS-signalling connection has been established between the mobile station and the network.

For GPRS in A/Gb mode, no connection has to be established, and thus the CM procedures for GPRS in in A/Gb mode reflect this.  Detailed SDL diagrams for SMC entities are contained in annex B.

5.2
Short Message Control states

The state transition diagrams for the MO and MT SMC entities on both the MS side and network side are contained in annex B.

5.2.1
SMC-CS/GP states at the MS side of the radio interface

5.2.1.1
Mobile Originating Case

The states described in this clause are for an SMC entity in an MS handling mobile originating short message transfer and notification to the network that the mobile has memory available to receive one or more short messages (referred to below as "notification").

5.2.1.1.1
MO‑Idle (State 0)

This state exists when the MO‑SMC entity is in idle mode, or when an MO short message transfer or notification ends in a normal or abnormal way.

5.2.1.1.2
MO‑ connection pending (State 1) (CS and Iu mode PS only)
This state exists when the MO‑SMC has requested the establishment of an MM‑connection or a PS signalling connection.

5.2.1.1.3
MO‑Wait for CP‑ACK (State 2)

This state exists after the MO‑SMC has initiated the transfer of a CP‑DATA message.

5.2.1.1.4
MO‑ connection active (State 3)

This state exists when the MO‑SMC has:

‑
received the acknowledgement, CP‑ACK; or

‑
received the message CP‑DATA (including sending of the associated CP‑ACK).

5.2.1.2
Mobile Terminating case

The states described in this subclause are for an SMC entity in an MS handling mobile terminating short message transfer.

5.2.1.2.1
MT‑Idle (State 0)

This state exists when the MT‑SMC entity is in idle mode, or when a short message transfer ends in a normal or abnormal way.

5.2.1.2.2
MT‑Wait for CP‑ACK (State 2)

This state exists after the MT‑SMC has initiated the transfer of a CP‑DATA message.

5.2.1.2.3
MT‑ connection active (State 3)

This state exists when the MT‑SMC has:

‑
received the acknowledgement, CP‑ACK; or

‑
received the message CP‑DATA (including sending of the associated CP‑ACK).




















5.2.3
SMC-CS/GP states at the network side of the radio interface

5.2.3.1
Mobile Originating Case

The states described in this subclause are for an SMC entity in an MSC handling both mobile originating short message transfer and notification to the network that the mobile has memory available to receive one or more short messages (referred to below as "notification").

5.2.3.1.1
MO‑Idle (State 0)

This state exists when the MO‑SMC entity is in idle mode, or when a short message transfer or notification ends in a normal or abnormal way.

5.2.3.1.2
MO‑Wait for CP‑ACK (State 2)

This state exists after the MO‑SMC has initiated the transfer of a CP‑DATA message.

5.2.3.1.3
MO‑ connection active (State 3)

This state exists when the SMC has:

‑
received the acknowledgement, CP‑ACK; or

‑
received the message CP‑DATA (including sending of the associated CP‑ACK).

5.2.3.2
Mobile Terminating Case

The states described in this subclause are for an SMC entity in an MSC handling mobile terminating short message transfer.

5.2.3.2.1
MT‑Idle (State 0)

This state exists when the MT‑SMC entity is in idle mode, or when a short message transfer ends in a normal or abnormal way.

5.2.3.2.2
MT‑ connection pending (State 1) (CS and Iu mode PS only)
This state exists when the MT‑SMC has requested an MM‑connection or a PS signalling connection for mobile terminating short message transfer.

5.2.3.2.3
MT‑Wait for CP‑ACK (State 2)

This state exists after the SMC has initiated the transfer of a CP‑DATA message.

5.2.3.2.4
MT‑ connection active (State 3)

This state exists when the SMC has:

‑
received the acknowledgement, CP‑ACK; or

‑
received the message CP‑DATA (including sending of the associated CP‑ACK).



















***   Next modified section   ***

6.2
Transition states of SMR entity

The state transition diagram for the SMR entities on both MS‑side and network side are contained in annex D.

6.2.1
SMR‑states at the MS‑side of the radio interface

The states described in this subclause are for a SMR entity in a MS, handling mobile originating‑ and mobile terminating short messages and notification transfer.

6.2.1.1
Idle (State 0)

This state exists when the SMR entity is in idle mode, or when a short message or notification transfer ends in a normal or abnormal way.

6.2.1.2
Wait for RP‑ACK (State 1)

This state exists for mobile originating short message or notification transfer when the SMR has passed the RP‑DATA or RP‑SMMA to the SMC entity and set the timer TR1M.

6.2.1.2a
Wait to send RP‑ACK (State 3)

This state exists for mobile terminating short message transfer. The SMR entity will enter this state after passing a received RP‑DATA message to TL and setting the timer TR2M.

6.2.1.3
Wait for RETRANS TIMER (State 4)

This state exists for memory available notification when the SMR is waiting to retransmit the RP‑SMMA message. Timer TRAM has been set. The possibility of an abort of the sending of the memory available notification by the SM‑TL exists. No underlying connection exists.

6.2.2
SMR‑states at the network side of the radio interface

The states described in this subclause are for a SMR entity in a MSC, handling mobile originating‑ and mobile terminating short message and notification transfer.

6.2.2.1
Idle (State 0)

This state exists when the SMR entity is in idle mode, or when a short message transfer or notification end in a normal or abnormal way.

6.2.2.2
Wait for RP‑ACK (State 1)

This state exists for a mobile terminating short message transfer when the SMR has passed the RP‑DATA message to the SMC entity and set the timer TR1N.

6.2.2.3
Wait to send RP‑ACK (State 3)

This state exists for mobile originating short message or notification transfer.The SMR entity will enter this state after passing a received RP‑DATA or RP‑SMMA message to TL and setting the timer TR2N.

REFERENCE:

Annex D (normative):
SDL‑description of the short message relay layer
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