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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 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.

This TS 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/UMTS services and the Logical Link Control layer described in GSM 04.64 for GPRS services.
2.1
Protocols and protocol architecture

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

The hierarchical model in Figure 2.1b and 2.1c shows the layer structure of the SGSN and the MS in GPRS and UMTS PS.
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Figure 2.1b/TS 24.011: Protocol hierarchy for GPRS
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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

RR‑sub:
Radio Resource Management sublayer

LLC-sub
Logical Link Control sublayer

GRR-sub
GPRS Radio Resource sublayer
2.X
 GSMS entity in UMTS
It shall be possible for a PS-attached MS of any mode of operation to send and receive short messages over UMTS radio channels.

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

-
CS/PS mode of operation UEs may be able to send and receive short messages using either the MM entity of the MM sublayer for CS domain services or the GMM entity of the MM sublayer for PS domain services.

-
PS mode of operation UEs may be able to send and receive short messages using only GMM entity of the MM sublayer. The capability for PS-attached PS mode of operation UEs to receive and transmit SMS messages is optional.

The GSMS entity for CS/PS mode of operation UE is shown in Figure X. The GSMS shall communicate with the MM entity via the GMMSMS-SAP for UMTS CS/PS mode of operation MO SMS, in order to ascertain which transport service to use.

The delivery path for MO SMS is selected by the UE.


[image: image2.wmf]SMSMM

SMC-PS

SMC-CS

MNSMS-SAP

PMMSMS-SAP

MMSMS-SAP

GMMSMS-SAP


Figure X/24.011: GSMS entity for CS/PS mode of operation UE in UMTS
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 UMTS or the LLC layer for GPRS.

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 UMTS, 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 MM-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.

5.2
Short Message Control states

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

5.2.X
SMC-PS states at the UE side of the radio interface 
5.2.X.1
Mobile Originating Case

The states described in this clause are for an SMC-PS entity in a UMTS UE 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.X.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.X.1.2
MO‑Wait for CP‑ACK (State 1)

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

5.2.X.1.3
MO‑Wait for CP-Data (State 2)

This state exists when the MO‑SMC has received the acknowledgement, CP‑ACK.

5.2.X.2
Mobile Terminating case

The states described in this subclause are for an SMC-PS entity in an UMTS UE handling mobile terminating short message transfer.

5.2.X.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.X.2.2
MT‑Wait for RP‑ACK (State 1)

This state exists after the MT‑SMC has received the message CP‑DATA (including sending of the associated CP‑ACK)

5.2.X.2.3
MT‑Wait for CP-ACK (State 2)

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

5.2.X
SMC-PS states at the network side of the radio interface

5.2.X.1
Mobile Originating Case

The states described in this subclause are for an SMC entity in an 3G-SGSN 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.X.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.X.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.X.1.3
MO‑MM‑connection established (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.X.2
Mobile Terminating Case

The states described in this subclause are for an SMC entity in an 3G-SGSN handling mobile terminating short message transfer.

5.2.X.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.X.2.2
MT‑MM‑connection pending (State 1)

This state exists when the MT‑SMC has requested an MM‑connection for mobile terminating short message transfer.

5.2.X.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.X.2.4
MT‑MM‑connection established (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).

5.3
Short Message Control procedures

The procedures needed for short message control are:

‑
connection establishment procedures;

‑
RP Data Unit (RPDU) transfer procedures;

‑
connection release procedures; and

‑
procedures for abnormal cases.

The procedures of subclause 5.3 are described with respect to one particular instance of an SMC entity. Different SMC entities are identified by their Transaction Identifier. Messages with Transaction Identifiers that do not correspond to this particular instance of the SMC entity are not treated by it.

5.3.1
MM‑connection establishment for circuit switched GSM/UMTS CS and PS domain
When an SMC entity is in the Idle state and transfer of an RPDU is requested, the peer to peer connection between the MM‑sublayers in the MS and the network (MSC/3G-SGSN) has to be established.

The SMC entity on the originating side requests the MM‑sublayer to establish an MM‑connection, and enters the MM‑Connection Pending state.

After completion of the MM‑connection establishment, a confirmation is given to the originating side to indicate that the MM sublayer is ready for RPDU transfer.

The MM‑connection establishment is indicated to the SMC entity at the destination side when the CP‑DATA message has been received by the MM‑sublayer (in line with TS 24.008). The destination side SMC entity then sends a CP‑ACK and enters the MM‑Connection Established state.

5.3.2.1
RPDU transfer for circuit switched GSM/UMTS CS and PS domain
When an SMC entity in the MM‑Connection Pending state is informed that an MM‑connection has been established, the SMC entity forwards the CP‑DATA message containing the RPDU, 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 message and the channel type that is being used for its transmission. 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 retransmissions 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 (e.g. due to dedicated channel assignment, hand over, assignment failure, hand over failure, or a SAPI 3 data link failure in GSM) then, as an implementation option, that SMC entity may reduce the time until expiry of TC1*.
[Note: Functions in same situations forUMTS as the previous paragraph should be studied .]
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 retransmissions 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 and an MM‑connection release request is passed to the MM‑sublayer. The Idle state is then entered.

On receipt of the CP‑ACK message in the Wait for CP‑ACK state, the SMC resets the timer TC1* and enters the MM‑Connection Established state.

When receiving a CP‑DATA message in the MM‑Connection Established state, the SMC 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 and the state MM‑Connection Established is re‑entered.

If an SMC entity in the Idle state is unable to accept a CP‑DATA message, it sends a CP‑ERROR message followed by an MM‑connection release request and then enters the Idle state.

When receiving a MNSMS‑DATA‑Req primitive in the MM‑Connection Established state, the SMC entity forwards a CP‑DATA message containing the RPDU to the MM‑sublayer, sets the timer TC1* and enters the Wait for CP‑ACK state.

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 between transfers for circuit switched GSM/ UMTS CS and PS domain . For mobile terminated short messages this is simple because the network decides when, and whether, to release the RR connection. However, for mobile originated transfers, the network does not know whether or not the mobile has more messages to transfer.

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. When the MS chooses to use the same RR connection, then:

‑
the MS shall transmit a CM SERVICE REQUEST/ SERVICE REQUEST for the new CM connection before the final CP‑ACK (e.g. 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 shall transmit the CP‑ACK for the old MM connection;

‑
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.

NOTE:
When an MS sends successive memory available notifications and/or mobile originated short messages on different RR connections, the MS is strongly recommended to use different Transaction Identifiers for the old and new MM connections.

Due to the structure of message flow on SAPIs 0 and 3 in GSM 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, the reception of a CM SERVICE REQUEST followed by 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.
[Note: Functions in same situations for UMTS as the previous paragraph should be studied]
9
Handling of unknown, unforeseen, and erroneous protocol data

9.2
CP Error Handling

Upon receiving a CP‑ERROR message the SMC-CS/PS entity (in any state) shall pass an error indication to SM‑RL, pass an MM‑connection release request to the MM‑sublayer, and enter the Idle State.

After sending a CP‑ERROR message the SMC-CS/PS entity (in any state) shall pass an MM‑connection release request to the MM sublayer and then enter the Idle State.

Upon receiving a CP‑ERROR message the SMC-GP entity (in any state) shall pass an error indication to SM‑RL and enter the Idle State.

After sending a CP‑ERROR message the SMC-GP entity (in any state) shall enter the Idle State.

Annex A (informative):
Arrow diagrams

Arrow diagram A1:


The diagram shows CS GSM/CS UMTS MO‑message transfer by means of interlayer service primitives and the actual messages being transferred between the layer entities

Arrow diagram A2:


The diagram shows CS GSM/CS UMTS MT‑messaging by means of interlayer service primitives and the actual messages being transferred between the layer entities

Arrow diagram A5:

The diagram shows GPRS MO‑message transfer by means of interlayer service primitives and the actual messages being transferred between the layer entities.

‑
MNSMS‑primitives indicate services provided by CM to SM‑RL.

‑
LLSMS‑primitives indicate services provided by LLC to CM.

‑
CP‑DATA is the CM‑message carrying SM‑RP data units.

‑
CP‑ACK acknowledge CP‑DATA reception on CM.

Arrow diagram A6:

The diagram shows GPRS MT‑message transfer by means of interlayer service primitives and the actual messages being transferred between the layer entities.

‑
MNSMS‑primitives indicate services provided by CM to SM‑RL.

‑
LLSMS‑primitives indicate services provided by LLC to CM.

‑
CP‑DATA is the CM‑message carrying SM‑RP data units.

· CP‑ACK acknowledge CP‑DATA reception on CM.
Arrow diagram A7:


The diagram shows UMTS PS MO‑message transfer by means of interlayer service primitives and the actual messages being transferred between the layer entities

Arrow diagram A8:


The diagram shows UMTS PS MT‑messaging by means of interlayer service primitives and the actual messages being transferred between the layer entities

Mobile Originated Messaging on CM-sublayer




Arrow diagram A7
[Note: Premitive names between CM and MM should be PMM SMS-xxx but not yet updated.]



Arrow diagram A8
[Note: Premitive names between CM and MM should be PMM SMS-xxx but not yet updated.]

Annex B (normative):
SDL‑description of the CM‑layer

B.1
Introduction

This annex contains an SDL‑description of the Connection Management Sublayer in terms of the Short Message Service Support. The CM‑ sublayer provides services to Short Message Relay Layer.

The SDLs contain a mixture of peer to peer messages and conceptual primitives between the layers SM‑RL, CM, MM and LLC, as viewed by the SMC entities. SDL‑1/2/3 show the CS GSM/CS UMTS SMC entity on MS‑side for Mobile Originated (MO) short message transfer, SDL‑4/5/6 show the CS GSM SMC/CS UMTS entity on MS‑side for Mobile Terminated (MT) short message transfer, SDL‑7/8/9 show the CS GSM/CS UMTS SMC entity on the network side for Mobile Originated (MO) short message transfer, and SDL‑10/11/12 show the CS GSM/CS UMTS SMC entity on the network side for Mobile Terminated (MT) short message transfer.

SDL‑13/14/15 show the GPRS SMC entity on MS‑side for Mobile Originated (MO) short message transfer, SDL‑16/17/18 show the GPRS SMC entity on MS‑side for Mobile Terminated (MT) short message transfer, SDL‑19/20/21 show the GPRS SMC entity on the network side for Mobile Originated (MO) short message transfer, and SDL‑22/23/24 show the GPRS SMC entity on the network side for Mobile Terminated (MT) short message transfer.
SDL‑25/26/27 show the PS UMTS SMC entity on UE‑side for Mobile Originated (MO) short message transfer, SDL‑28/29/30 show the PS UMTS SMC entity on UE‑side for Mobile Terminated (MT) short message transfer, SDL‑31/32/33 show the PS UMTS SMC entity on the network side for Mobile Originated (MO) short message transfer, and SDL‑34/35/36 show the PS UMTS SMC entity on the network side for Mobile Terminated (MT) short message transfer.
[Note: Premitive names between CM and MM in the SDLs  should be PMM SMS-xxx but not yet updated.]

The lower layers (below MM and LLC) are transparent to an SMC entity.

Only  the SDLs to be added are shown below. 




MO-SMC-entity on UE-side
SDL‑25



NOTE:
The release is delayed until the next state.

MO-SMC-entity on UE-side
SDL‑26



MO-SMC-entity on UE-side
SDL‑27



MO-SMC-entity on UE-side
State transition diagram




MT-SMC-entity on UE-side
Initiating message transfer
SDL‑28



NOTE:
The release is delayed until the next state.

MT-SMC-entity on UE-side
MM-connection established
SDL‑29



MT-SMC-entity on MS-side
MM-connection released
SDL‑30



MT-SMC-entity on MS-side
State transition diagram




MO-SMC-entity on Network-side
SDL‑31



NOTE:
The release is delayed until the next state.

MO-SMC-entity on Network-side
SDL‑32



NOTE:
This message is a retransmission from the MS.

MO-SMC-entity on Network-side
SDL‑33



MO-SMC-entity on Network-side
State transition diagram




MT-SMC-entity on Network-side
SDL‑34



NOTE:
The release is delayed until the next state.

MT-SMC-entity on Network-side
MM-connection established
SDL‑35



MT-SMC-entity on Network-side
Message transfer active
SDL‑36
_907740715

_997805625.doc
How to create a CR
Michael Sanders, 3GPP support team, (last updated 2/09/99)

1)
Open the CR cover sheet with MS Word 97. The lastest version of the CR coversheet can be found at:


ftp://ftp.3gpp.org/information/3gCRF-??.DOC


2)
Fill out all areas that are relevant on the CR cover sheet - only the areas that have yellow shading shall be filled out. See Annex A of these instructions for further detail. 


3)
Open the specification to which you wish to make a change. It is very IMPORTANT  to ensure that you are using the latest version of the specification to make the change. The latest versions of all approved 3G specifications is located at:


for the 3GPP:  ftp://ftp.3gpp.org/specifications/      for SMG: http://docbox.etsi.org/tech-org/document/smg/specs

Do a "save as" using a file name related to the tdoc number (e.g. T3-99123.DOC).

4)
If the formatting looks incorrect (most easily noticed by the fact that there is no space between paragraphs), it may be because you do not have the correct document sheet in your MS Word style directory. All 3GPP specification use the style sheet 3GPP_70.DOT. This can be downloaded from:



ftp://ftp.3gpp.org/information/3gpp_70.dot

5)
Go to the beginning of the heading of the first subclause which you want to change. Press <CTRL><SHIFT><HOME> to select everything before that point and delete it.


6)
Switch to the window in MS word that contains your CR cover sheet and do a <CTRL>A   <CTRL>C to select and copy the entire sheet (including the section break at the end). Switch back to the other window with the specification to be changed and paste it in.


7)
Between group of changed pages in the CR, insert a section break (insert / break / next page/)


8)
When all the changes have been made (using the "tools / track changes" feature of MS Word 97), the headers and page number need to be corrected other the headers will contain an error message like "error, reference not found". You can fix this by changing to page layout mode (view / page layout) to see the headers. Then, go to the menu item "view / header and footer", select the frame that contains the error message(s) ini the header and delete them (there are normally 2). Do not delete the page number in the middle. On the left side, write the spec name and current version number For example, "3G TS 21.111 version 3.0.0 (1999-04)". Go back to normal view.


9) 
For each group of changes, insert the correct starting page number. The number should be that which is a clean unmodified specification. It is only a guide to the reader only and so they can be +/- 1 page number wrong. Insert the page number using the following method. Go to the line following the first section break in your CR. Choose the menu item insert / page number / format / start at and insert the correct starting page number for that group of changes. click "OK" and then "CLOSE" (don't press "OK" at this last step). Repeat this step for each section break.


10)
When you have finished making all changes, go to "tools / track changes / highlight changes" and uncheck the "track changes while editing" box, otherwise the page numbers in the headers will be difficult to read. Make sure that the two other options in this box (highlight changes on screen" and "highlight changes in printed document" are both maked "X".


Examples of expressions of prevision in 3GPP specifications


To ensure that everybody else understands your proposed chnaged the same way that you do, it is very important to keep to the following rules:


SHALL: To be used to indicate a requirement. e.g. "The ME shall reset the USIM" is correct Do not use "The ME resets the USIM" or "the ME must reset the USIM"


SHOULD: To be used to indicate recommendation. i.e. if, among several possibilities one is recommended as particularly suitable, without mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in the negative form) a certain possibility or course of action is deprecated but not prohibited.


MAY: To be used to indicate permission. To be used instead of phrases such as "is permitted", "is allowed" or is permissible". The opposite of "may" is "need not".


CAN: To be used to indicate possibility and capability. To be used instead of phrases such as "be able to", "there is a possibility of" or "it is possible to".


A more detailed guide to the 3GPP drafting rules can be found on the 3GPP server at:



ftp://ftp.3gpp.org/information/drafting-rules.pdf

ANNEX A   
The CR cover sheet


This annex provides further information on how to fill out the cover sheet of a CR.


The header:


a)
The header, including the TSG or Working Group, the tdoc number (normally obtinaed from the 3GPP support team) and the meeting location and date.


The title box:


b)
The change request number. This is a 3 digit number and is allocated by the 3GPP support team project manager of the relevant WG. For GSM specifications, it is prefixed with an "A"


c)
The 3G or GSM specification number (e.g. 21.111 for 3G or 12.05 for GSM).


d)
The TSG or SMG plenary meeting to which this CR will be submitted to if it gets agreed at the WG meeting. 


e)
for approval/for information: one box only shall be marked with an "X"


Proposed change affects:


f)
At least one box shall be marked with an "X"


Source:


g)
The company name of the author of the CR. If the CR has already been agreed at a Working groups or sub working group, meeting, the subgroup name ( and Tdoc number) should be used instead.


Subject:


h)
One line (only) of concise text that describes the subject of the CR. Details should be put under "reason for change"



good examples:
"Clarification to FETCH command"






"Alignment of operation and parameter names"



recently used



bad examples:
"correction"






"editorial correction"






"correction to TS xxx.yy"






"various improvements"


Work item:



h)
The name of the 3G work item for which the CR is relevant.


Category and release:


i)
Choose one category only


Reason:


j)
This should be 1 to 10 lines of text that describes in further detail the reasons why the change is necessary and how the change is done.


Clauses Affected:


m)
Each subclause that is affected by the change should be listed here. New subclause number can be followed by " (new) ".


Other specs affected:


n)
Other 3G core specifications: to be used if the CR is linked to a CR for another 3G specification.
Other 2G core specifications: to be used if a CR is also needed for a GSM or other 2G specification.



MS test specifications: to be used if a change is needed to the MS test specifications.



BSS test specifications: to be used if a change is needed to the base station test specifications.



O&M specifications: to be used if a change is needed to O&M specifications.



When listing other CRs in part n) use, for example, the form "21.111-CR001" or "12.05-A123"


______________________________________


How to create a CR for 3G or SMG specifications.


File location: http://ftp.3gpp.org/information/3gCRF-??.doc





_1000516638.doc
[image: image1.bmp]

SMSMM







SMC-PS







SMC-CS







MNSMS-SAP







PMMSMS-SAP







MMSMS-SAP







GMMSMS-SAP












_921919469

_922163390

_922266924

_907740717

_908699123

_907740707

_907740709

_907740711

_907740708

_907740703

_907740706

_907740700

_907740702

_907740696

_907740698

_907740693

