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1
Scope

The present document specifies the procedures used across the mobile radio interface by the signalling layer 3 function Short Message Control (SMC) and Short Message Relay function (SM‑RL) for circuit switched in A/Gb mode, GPRS, EPS, and 5GS.

***** Next change *****
1.1
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 a specific reference, subsequent revisions do not apply. 
-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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[6]
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3GPP TS 44.018: "Mobile radio interface layer 3 specification; Radio Resource Control Protocol".

[8]
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[9]
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3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage 3"
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3GPP TS 23.272: "Circuit Switched Fallback in Evolved Packet System; Stage 2"

[12]
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3GPP TS 29.540: "5G System; SMS Services; Stage 3".
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1.2
Abbreviations

For the purpose of the present document, the abbreviations given in 3GPP TR 21.905 [1a] and the following apply:

RR connection: a RR connection is a dedicated physical circuit switched domain connection used by the two RR or RRC peer entities to support the upper layers' exchange of information flows.

PS signalling connection: is a peer to peer UMTS connection between MS and CN packet domain node.

GPRS: Packet Services for GSM and UMTS system.

The label (A/Gb mode only): indicates this section or paragraph applies only to GSM system. For multi system case this is determined by the current serving radio access network.

The label (Iu mode only): indicates this section or paragraph applies only to UMTS system. For multi system case this is determined by the current serving radio access network.

The label (S1 mode only): indicates this section or paragraph applies only to Evolved Packet Core (EPC) and E-UTRAN access. For multi system case this is determined by the current serving radio access network.

In A/Gb mode,...: Indicates this paragraph applies only to GSM System. For multi system case this is determined by the current serving radio access network.

In Iu mode,...: Indicates this paragraph applies only to UMTS System. For multi system case this is determined by the current serving radio access network.

In S1 mode,...: Indicates this paragraph applies only to Evolved Packet Core and E-UTRAN access. For multi system case this is determined by the current serving radio access network.
In N1 mode: Indicates this paragraph applies only to 5G core network and NG-RAN access. For multi system case this is determined by the current serving radio access network.
SIM: Subscriber Identity Module (see 3GPP TS 42.017 [5c]). This specification makes no distinction between SIM and USIM.

MS: Mobile Station. This specification makes no distinction between MS and UE.

For the purposes of the present document, the following terms and definitions given in 3GPP TS 24.301 [10] apply:

UE using EPS services with control plane CIoT EPS optimization
***** Next change *****
2
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 3GPP TS 23.040 [2]. 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 or MME or SMSF and vice versa, as described in 3GPP TS 23.040 [2].

The procedures are based on services provided by the Mobility Management sublayer as described in 3GPP TS 24.007 [4]/3GPP TS 24.008 [5] for CS in A/Gb mode and CS/PS services in Iu mode, 3GPP 24.301 [10] for CS/PS services in S1 mode, 3GPP TS 24.501 [zz] for N1 mode and the Logical Link Control layer described in 3GPP TS 44.064 [6a] for GPRS services. For CS/PS service in S1 mode, depending on network configuration and UE subscription data, network may choose to use either packet-switched service or circuit-switched service to provide SMS service. If circuit-switched service is used instead of packet-switched service, then the messages are tunneled through the MME. In this case the network also uses procedures described in 3GPP 29.118 [12].
***** Next change *****
2.1
Protocols and protocol architecture

In Iu mode only, integrity protected signalling (see 3GPP TS 24.008 [5], subclause 'Integrity Protection of Signalling Messages' and in general, see 3GPP TS 33.102 [5b]) is mandatory. In Iu mode 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 (3GPP TS 25.331 [5a]).

The hierarchical model in figure 2.1a shows the layer structure of the MSC and the MS in A/Gb mode. The hierarchical model in figure 2.1c shows the layer structure of the SGSN and the MS in Iu mode. The hierarchical model in figure 2.1d shows the layer structure of the MSC and the MS in S1 mode. The hierarchical model in figure 2.1e shows the layer structure of the MME and the MS in S1 mode.
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Figure 2.1a/3GPP 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/3GPP TS 24.011: Protocol hierarchy for GPRS in A/Gb mode
	
	
	
	
	SGSN
	
	
	
	MS
	

	
	
	
	
	
	
	
	
	
	

	SM‑AL
	
	
	
	
	
	
	
	
	

	SM‑TL
	
	
	
	
	
	
	
	
	

	SM‑RL
	
	
	
	SMR
	
	<(((((( SM‑RP protocol (((((>
	
	SMR
	

	CM‑sublayer
	
	
	
	SMC
	
	<(((((( SM‑CP protocol (((((>
	
	SMC
	

	GMM‑sublayer
	
	
	
	
	
	
	
	
	


Figure 2.1c/3GPP TS 24.011: Protocol hierarchy for packet-switched service in Iu mode
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NOTE:
SM-CP messages are transferred between the MSC and the MS through the MME. The protocol stack on the MME is not shown.

Figure 2.1d/3GPP TS 24.011: Protocol hierarchy for circuit-switched service in S1 mode
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Figure 2.1e/3GPP TS 24.011: Protocol hierarchy for packet-switched service in S1 mode
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NOTE:
SM-CP messages are transferred between the SMSF and the MS through the AMF. The protocol stack on the AMF is not shown.

Figure 2.1f/3GPP TS 24.011: Protocol hierarchy in N1 mode

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 or MME), 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
EMM-sub
EPS Mobility Management sublayer
5GMM-sub
5G Mobility Management sublayer
***** Next change *****
2.5B
5GSMS entity in N1 mode
It shall be possible for an MS in N1 mode that is attached to the 5GCN to send and receive short messages.
The 5GSMS entity for an MS in N1 mode is shown in figure 2.5B.
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Figure 2.5B/3GPP TS 24.011: 5GSMS entity for MS in N1 mode
***** Next change *****
3.2
Service provided by the CM‑sublayer

In order to support the Short Message Service, the CM‑sublayer provides services to the Short Message Relay Layer.

The CM‑sublayer services are provided using layer specific functions and lower layer services offered to the CM‑sublayer, controlled by short message service control entities called SMCs.

An SMC entity in the MS communicates with an SMC entity in the MSC or the SGSN or the MME or the SMSF by means of a peer protocol, SM‑CP (Short Message Service Control Protocol). The arrow diagrams in annex A give an overview of the messaging on the CM‑sublayer during a short message transfer.

A mobile station supporting the Short Message Service shall have a minimum of two SMC entities per service type (i.e. two for CS GSM and two for GPRS). This enables the MS to receive MT messages during an MO message transfer.

To ensure that an MS having the minimum of two SMC entities is able to receive MT messages during an MO message transfer, and to send MO messages during MT message transfer, parallel message transfer in the same direction is prohibited. This means that the SMC entities shall not simultaneously perform messaging in the same direction. The rules for concatenation of message transfers are described in subclause 5.4.

The MSC or the SGSN or the MME or the SMSF shall have a minimum of two SMC entities available each during an MT message transfer to a mobile station, one being reserved for MO message transfer. In an MO message transfer, the MSC or the SGSN or the MME or the SMSF shall have one SMC entity reserved for handling of an MT message.

***** Next change *****
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 in A/Gb and Iu mode, or the LLC layer for GPRS in A/Gb mode, or the GMM-connection for PS in Iu mode, or the EMM-connection for EPS in S1 mode if packet-switched service is used, or through the MME for S1 mode if circuit-switched service is used, or through the AMF for N1 mode.

Editor's note:
The impact of MO SMS using one step approach in 5GMM-IDLE mode in case of SMS in N1 mode requires further study.

Multiple MM‑connections may be established at the same time, allowing parallel transactions. The description of the procedures is related to one single transaction.

For circuit switched service, the CM‑procedures described can only be performed if an MM‑connection has been established between the mobile station and the network.

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

For EPS when packet-switched service is used, detailed SDL diagrams for SMC entities are contained in annex B.

***** Next change *****
5.2.2
SMC-GP, SMC-EP and SMC-5G states at the MS side of the radio interface

5.2.2.1
Mobile Originating Case

The states described in this clause are for an SMC-GP entity in a GPRS MS, and for an SMC-EP entity in an EPS MS, and for an SMC-5G entity in a 5GS 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").

***** Next change *****
5.2.4
SMC-GP, SMC-EP and SMC-5G states at the network side of the radio interface

5.2.4.1
Mobile Originating Case

The states described in this subclause are for an SMC-GP entity in an SGSN and for an SMC-EP entity in an MSC or an MME and an SMC-5G entity in a SMSF 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").

***** Next change *****
5.3.2.2
RPDU transfer for GPRS, EPS and 5GS
In A/Gb mode, when an SMC-GP or SMC-EP entity is in the Idle state and transfer of an RPDU is requested, the SMC-GP or SMC-EP entity on the originating side forwards the CP‑DATA message containing the R-PDU to the lower layer, and sets the timer TC1* and enters the Wait for CP-ACK state. In A/Gb mode, for the SMC-GP entity, the lower layer is the LLC sublayer. For the SMC-EP entity on the MS side, the lower layer is EMM. For the SMC-EP entity on the network side, the lower layer can be either the SGs association as described in 3GPP TS 29.118 [12] or the EMM sublayer. For the SMC-5G entity on the MS side, the lower layer is 5GMM. For the SMC-5G entity on the network side the lower layer is provided by the Namf Service Based Interface as described in 3GPP TS 29.518 [vv] and by the Nsmsf Service Based Interface as described in 3GPP TS 29.540 [ww].
In Iu mode, when an SMC-GP entity in the MS side is in the Idle state and transfer of an RPDU is requested:

-
the SMC-GP entity on the originating side requests the GMM sublayer to establish a PS signalling connection, and enters the GMM‑Connection Pending state.

-
after completion of the PS signalling connection establishment, a confirmation is given to the originating side to indicate that the GMM sublayer is ready for RPDU transfer; and.

-
after confirmation of the PS signalling connection establishment, the SMC-GP entity on the originating side forwards the CP‑DATA message to the GMM sublayer. This contains the RPDU, and also the SMC-GP entity sets the timer TC1* and enters the Wait for CP‑ACK state.

In S1 mode, when an SMC-EP entity in the MS side is in the Idle state and transfer of an RPDU is requested:

-
if the MS is not using Control plane CIoT EPS optimization: 

1)
the SMC-EP entity on the originating side requests the EMM sublayer to establish a NAS signalling connection, and enters the EMM‑Connection Pending state;

2)
after completion of the NAS signalling connection establishment, a confirmation is given to the originating side to indicate that the EMM sublayer is ready for RPDU transfer; and
3)
after confirmation of the NAS signalling connection establishment, the SMC-EP entity on the originating side forwards the CP‑DATA message to the EMM sublayer. This contains the RPDU, and also the SMC-EP entity sets the timer TC1* and enters the Wait for CP‑ACK state; or
-
if the MS is using Control plane CIoT EPS optimization, the SMC-EP entity on the originating side forwards the CP‑DATA message that contains the RPDU to the EMM sublayer when requesting the EMM sublayer to establish a NAS signalling connection. The SMC-EP entity then sets the timer TC1* and enters the Wait for CP‑ACK state immediately.

NOTE:
If the MS in idle mode is using Control plane CIoT optimization, the first CP-DATA message is sent by piggybacking on the CONTROL PLANE SERVICE REQUEST message during the service request procedure as specified in 3GPP 24.301 [10].
In N1 mode, when an SMC-5G entity in the MS side is in the Idle state and transfer of an RPDU is requested:

1)
the SMC-5G entity on the originating side requests the 5GMM sublayer to establish a NAS signalling connection;

2)
after completion of the NAS signalling connection establishment, a confirmation is given to the originating side to indicate that the 5GMM sublayer is ready for RPDU transfer; and

3)
after confirmation of the NAS signalling connection establishment, the SMC-5G entity on the originating side forwards the CP‑DATA message to the 5GMM sublayer. This contains the RPDU, and also the SMC-5G entity sets the timer TC1* and enters the Wait for CP-ACK state.
In Iu mode, when an SMC-GP entity in the network side is in Idle state and transfer of an RPDU is requested, the SMC-GP entity on the originating side forwards the CP‑DATA message to the GMM sublayer. This contains the RPDU, and also the SMC-GP entity sets the timer TC1* and enters the Wait for CP‑ACK state.
In S1 mode and the circuit-switched service is used, when an SMC-EP entity in the network side is in Idle state and transfer of an RPDU is requested, the SMC-EP entity on the MSC forwards the CP‑DATA message to the SGs sublayer. This contains the RPDU, and also the SMC-EP entity sets the timer TC1* and enters the Wait for CP‑ACK state. The SGs layer transfers the CP-DATA message by using the procedures specified in 3GPP 24.301 [10].

In S1 mode and the packet-switched service is used, when an SMC-EP entity in the network side is in Idle state and transfer of an RPDU is requested, the SMC-EP entity on the originating side forwards the CP‑DATA message to the EMM sublayer. This contains the RPDU, and also the SMC-GP entity sets the timer TC1* and enters the Wait for CP‑ACK state.
In N1 mode and the packet-switched service is used, when an SMC-5G entity in the network side is in Idle state and transfer of an RPDU is requested, the SMC-EP entity on the SMSF forwards the CP-DATA message to the N20 sublayer. This contains the RPDU, and also the SMC-5G entity sets the timer TC1* and enters the Wait for CP-ACK state.
The value of TC1* may vary with the length of the CP‑DATA. However, the value of TC1* shall be sufficiently great to allow the lower layers to transmit the CP‑DATA and CP‑ACK messages and to allow for some re-transmissions of layer 2 frames.

If an SMC entity in the Wait for CP‑ACK state gets an indication that the CP‑DATA message has probably been lost then, as an implementation option, that SMC-GP entity may reduce the time until expiry of TC1*.

If the timer TC1* expires in the Wait for CP‑ACK state, the CP‑DATA message is retransmitted and the state Wait for CP‑ACK is re‑entered. The maximum number of CP‑DATA message re-transmissions is an implementation option but shall be either 1, 2 or 3. If the timer TC1* expires after the maximum number of retransmission attempts, an error indication is passed to SM‑RL. The Idle state is then entered.

On receipt of the CP‑ACK message in response to the CP-DATA (RP DATA) message in the Wait for CP‑ACK state, the SMC-GP resets the timer TC1* and enters the Wait for CP DATA state.

On receipt of the CP‑ACK message in response to the CP-DATA (RP ACK) message in the Wait for CP‑ACK state, the SMC-GP resets the timer TC1* and enters the Idle State.
On receipt of the CP-ACK message in response to the CP-DATA (RP DATA) message in the Wait for CP-ACK state, the SMC-5G resets the timer TC1* and enters the Wait for CP DATA state.

On receipt of the CP-ACK message in response to the CP-DATA (RP ACK) message in the Wait for CP-ACK state, the SMC-5G resets the timer TC1* and enters the Idle State.
In A/Gb mode or S1 mode, when receiving a CP‑DATA message form the lower layer, the SMC-GP or SMC-EP entity checks the parameters relevant to the CP protocol. If these are valid, the RPDU is passed to the SM‑RL, the CP‑ACK message is sent.

In Iu mode, when receiving a CP‑DATA message from the GMM sublayer, the SMC-GP entity checks the parameters relevant to the CP protocol. If these are valid, the RPDU is passed to the SM‑RL, the CP‑ACK message is sent.

In S1 mode, when receiving a CP‑DATA message from the lower layer, the SMC-EP entity checks the parameters relevant to the CP protocol. If these are valid, the RPDU is passed to the SM‑RL, the CP‑ACK message is sent.
In N1 mode, when receiving a CP-‑DATA message from the lower layer, the SMC-5G entity checks the parameters relevant to the CP protocol. If these are valid, the RPDU is passed to the SM-‑RL, the CP-‑ACK message is sent
If an SMC entity in the Idle state is unable to accept a CP‑DATA message, it sends a CP‑ERROR message and then enters the Idle state.

***** Next change *****
5.4
Concatenating short message or notification transfers

If an entity has more than one short message or notification to send, then it is useful to maintain the Radio Resource (RR) connection (in A/Gb mode) or the signalling connection (in Iu mode and in S1 mode if packet-switched service is used, and in N1 mode) in between transfers. For mobile terminated short messages this is simple because the network decides when, and whether, to release the RR connection (in A/Gb mode) or the signalling connection (in Iu mode and in S1 mode if packet-switched service is used, and in N1 mode). However, for mobile originated transfers, the network does not know whether or not the mobile has more messages to transfer. For short message transfer through the EPS in S1 mode if circuit-switched service is used, the network side has no knowledge of the signalling connection in for both mobile originated and mobile terminated transfers.
If another short message or a memory available notification is to be sent, an originating SMR entity in the MS may choose to continue to use the same RR connection (in A/Gb mode) or the same signalling connection (in Iu mode or in N1 mode).

In the case of a SMS transfer via the CS domain, when the MS chooses to use the same RR connection (in A/Gb mode) or CS signalling connection (in Iu mode), then:

-
the MS shall transmit a CM SERVICE REQUEST for the new CM connection before the final CP‑ACK (i.e. the one that acknowledges the CP‑DATA that carried the RP‑ACK) for the old MM connection is transmitted;

-
before transmission of the first CP‑DATA on the new MM connection, the MS may transmit the CP‑ACK for the old MM connection; the MS shall not transmit the final CP-ACK after the new CP-DATA;

-
the Transaction Identifier used on the new MM connection shall be different to that used on the old MM connection; and

-
the MS shall not initiate establishment of the new MM connection before the final CP‑DATA (e.g. the one carrying the RP‑ACK) has been received.

In the case of a SMS transfer via the PS domain, when the MS chooses to use the same PS signalling connection (in Iu mode and in S1 mode if packet-switched service is used); or in the case of a SMS transfer via the PS domain in A/Gb mode; or in the case of SMS transfer through the EPS, or in the case of SMS transfer in N1 mode, then:
-
the MS shall transmit the CP-DATA for the successive RPDU and shall not transmit the final CP‑ACK for the current SMS (i.e. the one that acknowledges the CP‑DATA that carried the RP‑ACK);
-
the Transaction Identifier used for the successive RPDU shall be different to that used for the current RPDU; and

-
the MS shall not transmit the CP-DATA for the successive RPDU before the final CP‑DATA (i.e. the one that carried the RP‑ACK) has been received.

NOTE:
When an MS sends successive memory available notifications and/or mobile originated short messages on different RR connections (in A/Gb mode) or signalling connections (in Iu mode and S1 mode), the MS is strongly recommended to use different Transaction Identifiers for the old and new MM connections.

It is possible that the final CP‑ACK of a short message transfer may not be received (e.g. due to transmission errors and/or hand overs).

For mobile terminated transfers, if the CP‑ACK is lost, the reception of a CP‑DATA with a different transaction identifier and carrying an RPDU shall be interpreted as the implicit reception of the awaited CP‑ACK followed by the reception of the new CP‑DATA message.

For mobile originated transfers, if the CP‑ACK is lost or not sent by the MS, the following events shall be interpreted as the implicit reception of the awaited CP‑ACK:

-
in the case of a SMS transfer via the CS domain,, the reception of a CM SERVICE REQUEST followed by a CP‑DATA with a different transaction identifier and carrying an RPDU; or

-
in the case of a SMS transfer via the PS domain, the reception of a CP-DATA with a different transaction identifier and carrying an RPDU.
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