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3.3
Unsuccessful short message TPDU transfer SC ‑> MS

3.3.0
General

Unsuccessful message transfer SC ‑> MS may be caused by a variety of different errors. The description of the occurrence of the different errors and how to handle and transfer the error indications is given in 3GPP TS 24.008 [12], 3GPP TS 24.011 [13] and 3GPP TS 29.002 [15].

The different error indications which the SMS‑GMSC shall be capable of returning to the SC following an unsuccessful short message TPDU transfer SC ‑> MS, are given in table 1. In some cases, additional diagnostic information may be provided.

3.3.2
Errors occurring after TPDU arrives at MS

These errors may occur due to the MS not supporting optional short message service features, or in connection with a short message application. An error indication shall be returned to the SC from the SMS‑GMSC. Additionally, a TPDU (SMS‑DELIVER‑REPORT) containing diagnostic information may be conveyed from the MS to the originating SC, transparently through the PLMN, by means defined in 3GPP TS 24.011 [13] and 3GPP TS 29.002 [15]. The sending of the diagnostic information is optional at the MS, but when it is sent, the PLMN shall convey the information to the SC, and the SC shall support reception of the information.

Table 1: Error indications related to mobile terminated short message transfer which may be transferred to the originating SC

	Error indication
	S1)
	Meaning

	Unknown subscriber
	P
	The PLMN rejects the short message TPDU because there is not allocated an IMSI or a directory number for the mobile subscriber in the HLR (see 3GPP TS 29.002 [15]).

	Teleservice not provisioned
	P
	The PLMN rejects the short message TPDU because the recipient MS has no SMS subscription (see 3GPP TS 29.002 [15]).



	Call barred
	T
	The PLMN rejects the short message TPDU due to barring of the MS (see 3GPP TS 29.002 [15], description of the Barring supplementary service, 3GPP TS 22.004 [3] and 3GPP TS 23.011[7]), description of Call barred due to Unauthorised Message Originator, 3GPP TS 29.002 [15], and description of Operator Determined Barring, 3GPP TS 22.041 [4] and 3GPP TS 23.015 [8]).



	Facility not supported
	T
	The VPLMN rejects the short message TPDU due to no provision of the SMS in the VPLMN (see 3GPP TS 29.002 [15]).



	Absent subscriber
	T
	The PLMN rejects the short message TPDU because

-
there was no paging response via the SGSN, MSC or both (see 3GPP TS 24.008 [12] & 3GPP TS 29.002 [15])

‑
the IMSI GPRS or both records are marked detached (see 3GPP TS 29.002 [15]);

‑
the MS is subject to roaming restrictions (see "Roaming not allowed", 3GPP TS 29.002 [15]);

-
deregistered in the HLR. The HLR does not have an MSC, SGSN or both numbers stored for the target MS, (see 3GPP TS 29.002 [15]);

-
Unidentified subscriber (see 3GPP TS 29.002 [15]);

-
MS purged (see 3GPP TS 29.002 [15]) ;

-
the MS is not registered in the HSS/HLR for IMS;

-
there was no SIP response received by the IP-SM-GW;

-
the MS is temporarily unavailable (e.g. in power saving mode due to eDRX).

(The reasons for absence are assigned integer values in table 1a. The appropriate integer value is sent with the absent subscriber error indication as defined in 3GPP TS 29.002 [15])



	MS busy for MT SMS
	T
	The PLMN rejects the short message TPDU because of congestion encountered at the visited MSC or the SGSN. Possible reasons include any of the following events in progress:

-
short message delivery from another SC;

-
IMSI or GPRS detach

-
Location Update or Inter SGSN Routing Area Update;

-
paging;

-

emergency call;

-
call setup.



	SMS lower layers
capabilities not provisioned
	T
	The PLMN rejects the short message TPDU due to MS not being able to support the Short Message Service.

The short message transfer attempt is rejected either due to information contained in the class‑mark, or the MSC not being able to establish connection at SAPI = 3 (see 3GPP TS 24.008 [12] and 3GPP TS 29.002 [15]).



	Error in MS
	T
	The PLMN rejects the short message TPDU due to an error occurring within the MS at reception of a short message, e.g. protocol error.



	Illegal Subscriber
	P
	The PLMN rejects the short message TPDU because the MS failed authentication.



	Illegal Equipment
	P
	The PLMN rejects the short message TPDU because the IMEI of the MS was black‑listed in the EIR.



	System failure
	T
	The PLMN rejects the short message TPDU due to network or protocol failure others than those listed above (see 3GPP TS 29.002 [15]).



	Memory Capacity Exceeded
	T
	The MS rejects the short message since it has no memory capacity available to store the message.


1)
: Status (Permanent or Temporary)

The relation between the two sets of error indications is given in the table 1. Each error is classified as either "Temporary" or "Permanent". This classification gives an indication of whether or not it is probable that the MS becomes attainable within a reasonable period, and so provides the recommended action to be taken by the SC, i.e. either to store the message for later transfer, or to discard it.

Table 1a: Assignment of values to reasons for absence
(values must be in the range of 0 to 255, see 3GPP TS 29.002 [15])

	Values
	Reason for absence

	0
	-
no paging response via the MSC

	1
	-
IMSI detached

	2
	-
roaming restriction

	3
	-
deregistered in the HLR for non GPRS

	4
	-
MS purged for non GPRS

	5
	-
no paging response via the SGSN

	6
	-
GPRS detached

	7
	-
deregistered in the HLR for GPRS

	8
	-
MS purged for GPRS

	9
	-
Unidentified subscriber via the MSC

	10
	-
Unidentified subscriber via the SGSN

	11
	-
deregistered in the HSS/HLR for IMS

	12
	-
no response via the IP-SM-GW

	13
	
the MS is temporarily unavailable

	All 'non GPRS' reasons (except for roaming restriction) can be combined with all 'GPRS' reasons and vice-versa

	All other integer values are reserved.
	


8.1.3
Functionality of the SGSN

When receiving a short message TPDU from the SMS‑GMSC ("forwardShortMessage", see clause 10), the SGSN is responsible for the following operations:

‑
reception of the short message TPDU;
-
the receiving network may verify if the received SM-SC address (contained in RP-OA IE) and SCCP Calling Party Address are of the same PLMN.

if errors are detected by the SGSN:

‑
returning the appropriate error information to the SMS‑GMSC in a failure report (negative outcome of "forwardShortMessage" see clauses 10 and 11);

if no errors are detected by the SGSN:

‑
transferring the short message to the MS (see 3GPP TS 24.011 [13]).

When receiving a confirmation that the message is received by the MS (see 3GPP TS 24.011 [13]):

‑
relaying the delivery confirmation to the SMS‑GMSC in a delivery report (positive outcome of "forwardShortMessage", see clauses 10 and 11).

When receiving a failure report of the short message transfer to the MS (see 3GPP TS 24.011 [13]):

‑
returning the appropriate error information to the SMS‑GMSC in a failure report (negative outcome of "forwardShortMessage", see clause 10).

When receiving a notification from the MS that it has memory available to receive one or more short messages (see 3GPP TS 24.011 [13]):

if errors are detected by the SGSN:

‑
returning the appropriate error information to the MS in a failure report (negative outcome of "ReadyForSM", see clauses 10 and 11).

if no errors are detected by the SGSN:

-
notifying the HLR of memory available in the MS via the SGSN with "ReadyForSM" (see clauses 10 and 11).

When the MS is becoming reachable again (see 3GPP TS 24.008 [12]):

-
notifying the HLR of MS being reachable via the SGSN (and via the MSC if any) with "ReadyForSM" (see clauses 10).

When there is an ongoing MT-SMS transfer to the MS (see 3GPP TS 24.011 [13]), or other busy condition for MT-SMS, the SGSN has the option to store the TPDU in a queue for a short time (which must be shorter than the supervision timer defined in 3GPP TS 29.002 [15]). The maximum time that a message may be queued is related to the permitted delay for the SGSN to respond to the SMS-GMSC. When the MS becomes available for MT-SMS transfer, the stored TPDUs are delivered to the MS on a first-in first-out basis. If a message is not successfully transferred to the MS within the permitted time, the SGSN returns an appropriate error to the SMS-GMSC.

NOTE:
The reaction of SGSN when the message verification failed is operator specific and not specified in 3GPP specifications.
9.1.2.3
Semi‑octet representation

A field which is semi‑octet represented, shall consist of a number of complete octets and ‑ possibly ‑ one half octet. Each half octet within the field represents one decimal digit. The octets with the lowest octet numbers shall contain the most significant decimal digits. Within one octet, the half octet containing the bits with bit numbers 0 to 3, shall represent the most significant digit.

In the case where a semi‑octet represented field comprises an odd number of digits, the bits with bit numbers 4 to 7 within the last octet are fill bits and shall always be set to "1111".

If a mobile receives an address field containing non‑integer information in the semi‑octets other than "1111" (e.g. 1110) it shall display the semi‑octet as the representation given in 3GPP TS 24.008 [12] under "called BCD number", viz 1010="*", 1011="#", 1100="a", 1101="b", 1110="c". In the event of a discrepancy between the values quoted here and the values specified in 3GPP TS 24.008 [12] then 3GPP TS 24.008 [12] shall take precedence. If a mobile receives "1111" in a position prior to the last semi‑octet then processing shall commence with the next semi‑octet and the intervening semi‑octet shall be ignored.

Within each semi octet, the bits with the highest bit numbers shall be the most significant.

Below is given an example:


Octet no:
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10.1
Short message mobile terminated

The entities involved in this procedure are depicted in figure 14.
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NOTE 1:
The SMS Router is an optional entity. If it is not present, the two interfaces extending from the right side of the SMS‑GMSC extend directly to the SGSN and MSC, respectively.

NOTE 2:
Since the short message mobile terminated procedure covers the functionality required at SM‑RL for transferring TPDUs from SC to MS, the procedure described covers both short message (SMS‑DELIVER) and status report (SMS‑STATUS‑REPORT) transfer. The term "short message transfer" therefore, in this clause, covers both cases.

Figure 14: Interfaces involved in the Short message mobile terminated procedure. GSM TS 43.002 [5]. X is the interface between an MSC and an SC as defined in clause 5

In figure 15, sequence diagrams are shown for the following basic situations of short message mobile terminated transfer attempt:

‑
Successful short message transfer via the MSC or the SGSN;

-
Successful short message transfer via the SMS Router, and the MSC or SGSN;

‑
Short message transfer attempt failing due to error at the SMS‑GMSC;

‑
Short message transfer attempt failing due to negative outcome of HLR information retrieval;

-
Short message transfer attempt via the SMS Router failing due to negative outcome of HLR information retrieval;

‑
Short message transfer attempt failing due to error at the MSC or SGSN;

‑
Short message transfer attempt failing due to negative outcome of VLR information retrieval;

‑
Short message transfer attempt failing due to erroneous message transfer on the radio path;

‑
Short message transfer attempt failing over the first path (e.g. SGSN) and succeeding over the second path (e.g. MSC);

-
Short message transfer attempt via the SMS Router failing over the first path (e.g. SGSN) and succeeding over the second path (e.g. MSC);

‑
Short message transfer attempt failing over the first path (e.g. SGSN) and over the second path (e.g. MSC).

References to the relevant specifications of the different operations are given in clause 4.
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NOTE 1):
This operation is not used by the SGSN.

Figure 15a): Successful short message transfer attempt via the MSC or the SGSN 
Operation 4a: The SMS-GMSC indicates in the ForwardShortMessage the time until which it waits for receiving the Delivery Report. 

Operations 4b to 6: If the MS is using extended idle mode DRX and the MS is expected to respond to paging before the time indicated by the SMS-GMSC, the MSC in Deployment Option 2 (see subclause 8.2.4a.1 of 3GPP TS 23.272 [45]) or SGSN (or the MME for the SMS in MME feature) may buffer and send the Short Message to the MS until that time.
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NOTE 1:
Operation 5 is not used by the SGSN.

Figure 15aa): Successful short message transfer attempt via the SMS Router, and the MSC or SGSN 
Operation 4a: The SMS-GMSC indicates in the ForwardShortMessage the time until which it waits for receiving the Delivery Report.

Operations 4b to 6: If the MS is using extended idle mode DRX and the MS is expected to respond to paging before the time indicated by the SMS-GMSC, the MSC in Deployment Option 2 (see subclause 8.2.4a.1 of 3GPP TS 23.272 [45]) or SGSN(or the MME for the SMS in MME feature) may buffer and send the Short Message to the MS until that time.
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Figure 15b): Short message transfer attempt failing due to error at the SMS‑GMSC
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Figure 15c): Short message transfer attempt failing due to negative outcome of 
HLR information retrieval
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Figure 15ca) Short message transfer attempt via the SMS Router failing due to negative outcome of HLR information retrieval
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NOTE:
If an SMS Router is present, the message flow in 15aa is used, except that a 4c Failure Report message is transparently transferred to the SMS‑GMSC from the MSC or SGSN by the SMS Router instead of a 4b Delivery Report.

Figure 15d): Short message transfer attempt failing due to error at the MSC or SGSN
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NOTE:
If an SMS Router is present, the message flow in 15aa is used, except that a 4c Failure Report message is transparently transferred to the SMS‑GMSC from the MSC or SGSN by the SMS Router instead of a 4b Delivery Report.

Figure 15e): Short message transfer attempt failing due to negative outcome of 
VLR information retrieval
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NOTE 1:
This operation is not used by the SGSN.

NOTE 2:
If an SMS Router is present, the message flow in 15aa is used, except that a 4c Failure Report message is transparently transferred to the SMS‑GMSC from the MSC or SGSN by the SMS Router instead of a 4b Delivery Report.

Figure 15f): Short message transfer attempt failing due to erroneous message transfer
on the radio path




NOTE 1:
This operation is not used by the SGSN.

NOTE 2:
Two addresses (SGSN and MSC) are received from HLR.

NOTE 3:
Both successful transfer over second path and unsuccessful transfer over first path (e.g. Absent subscriber) are sent to HLR.

NOTE 4:
The SMS transfer towards the second path is only triggered by the reception of some MAP errors on the first path as described in sub-clause 8.1.1.

Figure 15g): Short message transfer attempt failing over the first path (e.g. SGSN) and
succeeding over the second path (e.g. MSC)

[image: image11.emf]SC VLR

MSC or 

SGSN

HLR

SMS-

GMSC

MS

SMS 

Router

1a. Message

Transfer

2a. SendRoutingInfo

ForShortMsg

2a. SendRoutingInfo

ForShortMsg

2. SendRoutingInfo

ForShortMsg

2b. SendRoutingInfo

ForShortMsg

4a. ForwardShortMsg

(e.g. via SGSN)

4a. ForwardShortMsg

(e.g. via SGSN)

5. SendInfoFor

MT-SMS

6. Message Transfer

4b. Delivery Report

4b. Delivery Report

1b. Delivery

Report

3. SM-Delivery

ReportStatus

Operation invocation or message transfer

Successful operation invocation or message transfer including report

4c. Failure Report

4c. Failure Report

4a. ForwardShortMsg

(e.g. via MSC)

(See NOTE 4)

4a. ForwardShortMsg

(e.g. via MSC)

5. SendInfoFor

MT-SMS

Operation invocation or message transfer

Unsuccessful operation invocation or message transfer including report

Error Report


NOTE 1:
Operation 5 is not used by the SGSN.

NOTE 2:
In Operation 2b, two addresses are received from the SMS Router by the SMS‑GMSC. Both contain the address of the SMS Router, however, each address identifies delivery to the MS via the MSC or via the SGSN.

NOTE 3:
In Operation 3, both successful transfer over second path and unsuccessful transfer over first path (e.g. Absent subscriber) are sent to the HLR.

NOTE 4:
The SMS transfer towards the second path is only triggered by the reception of some MAP errors on the first path as described in sub‑clause 8.1.1.

Figure 15ga): Short message transfer attempt via the SMS Router failing over the first path (e.g. SGSN) and succeeding over the second path (e.g. MSC)



NOTE 1:
This operation is not used by the SGSN.

NOTE 2:
Two addresses (SGSN and MSC) are received from HLR.

NOTE 3:
Unsuccessful transfer over the second path (e.g. MemoryCapacityExceeded) and over the first path (e.g. Absent subscriber) are sent to HLR.

NOTE 4:
The SMS transfer towards the second path is only triggered by the reception of some MAP errors on the first path as described in clause 8.1.1.

NOTE 5:
If an SMS Router is present, the message flow in 15ga is used, except that a 4c Failure Report message is transparently transferred to the SMS‑GMSC from the MSC or SGSN by the SMS Router instead of a 4b Delivery Report.

Figure 15h): Short message transfer attempt failing over the first path (e.g. SGSN) and
over the second path (e.g. MSC)

Operation 1: Message transfer SC ‑> SMS‑GMSC.

This operation is used to transfer a short message from an SC to an SMS‑GMSC.

The operation consists of:

‑
the transfer of a message containing the TPDU from the SC to the SMS‑GMSC (see "1a. Message transfer" in figure 15); and

‑
the return of either a "Failure report" (see 1c. in figure 15) or a "Delivery report" (see 1b. in figure 15).

"Failure report" is returned to the SC when the SMS‑GMSC has received indication from another entity (MSC, SGSN or HLR) the procedure was unsuccessful. The error indications which the SMS‑GMSC may receive from the MSC, SGSN, HLR, VLR or MS enable the SMS‑GMSC to return one of the error indications given in clause 3.3 back to the SC.

Operation 2: sendRoutingInfoForShortMsg.

The operation is an interrogation of the HLR by the SMS‑GMSC or the SMS Router to retrieve information necessary to deliver the short message.

The result may contain the MSC, SGSN, both MSC and SGSN addresses, or the address of the SMS Router. It shall also indicate which address belongs to the MSC and the SGSN, however, it shall not indicate if the address belongs to an SMS Router (as the SMS Router poses as either an MSC or an SGSN or both to the SMS-GMSC).

Operation 3: SM-DeliveryReportStatus.

The operation provides a means for the SMS‑GMSC to request the HLR to add an SC address to the MWD, and is activated when the SMS‑GMSC receives an absent subscriber indication from the MSC, SGSN or both, and/or when the SMS‑GMSC receives a failure report for a short message transfer with cause MS Memory Capacity Exceeded via the MSC or SGSN. The Return Result optionally contains the MSIsdn‑Alert or IMSI-Alert.

This operation is also activated at successful delivery short message when the MNRF, MNRG or both are set in HLR.

The operation consists of:

‑
the transfer of a message, containing the MSISDN or IMSI of the MS to which the short message was addressed, the SC‑address, the successful outcome and/or the causes (Absent Subscriber, MS memory capacity exceeded or both) for updating the MWD, from the SMS‑GMSC to the HLR (see 3. in figure 15). 
Operation 4: forwardShortMessage.

The operation provides a means for the SMS‑GMSC to transfer a short message to the MSC or to the SGSN at which the MS is currently located, via an SMS Router if deployed by the HPLMN of the receiving MS.

The operation works in tandem with the forwarding of the short message from the MSC or from the SGSN to the MS. Thus, the outcome of the operation comprises either success, i.e. that the message has been delivered to the MS; or a failure that may be caused by several reasons, e.g. failure in the transfer SMS‑GMSC ‑> MSC or SMS-GMSC -> SGSN, MS being detached, MS being temporarily unreachable (e.g. due to eDRX), or no paging response.

It should be noted that the MNRG setting is implicitly carried out in the SGSN when the message transfer is denied due to GPRS DETACH.

Operation 5: sendInfoForMT‑SMS.

The operation provides a means for the MSC to retrieve subscriber information from VLR for mobile terminated short message transfer. The operation may be associated with an authentication procedure, as shown in figure 16. Unsuccessful retrieval (e.g. absent subscriber) is indicated by a cause indication to the SMS‑GMSC.

An overall depiction of how operation 5 interacts with signalling on the radio path is given in figure 16.

It should be noted that the MNRF setting is implicitly carried out when the message transfer is denied due to IMSI DETACH.

NOTE:
This operation is not used by the SGSN.

Operation 6: Message transfer MSC ‑> MS.

The operation is used to transfer a short message from the MSC to the MS.

If the transfer is not successful, e.g. due to the MS losing radio coverage after having successfully authenticated, a failure report (RP‑ERROR) is returned to the SMS‑GMSC. In this case, MWD and MCEF in the HLR shall be updated only for the case where the transfer fails with cause MS Memory Capacity Exceeded.

If the MS notifies the network that the MS has been unable to accept a short message because its memory capacity has been exceeded, then the ME shall set the memory capacity Exceeded Notification flag if present.

Operation 7: InformSC.

The operation is used to transfer the MSIsdn‑Alert or IMSI-Alert from the HLR to the SMS‑GMSC if the error Absent Subscriber or a positive result is given as an answer to the operation SendRoutingInfoForSM.
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	:
Operation invocation or message transfer

	
	:
Successful operation invocation or message transfer incl. report


NOTE 1:
Described in 3GPP TS 24.008 [12] and 3GPP TS 29.002 [15].


If the SGSN is used, Paging and Authentication are performed from SGSN.

NOTE 2:
This operation is not used by the SGSN.

NOTE 3:
If an SMS Router is present, the message 4a forwardShortMessage and 4b Delivery report are transparently transferred from/to the SMS‑GMSC to/from the MSC or SGSN by the SMS Router.

Figure 16a): "Send information for MT SMS" procedure; error free case
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	:
Operation invocation or message transfer

	
	:
Error report


NOTE 1:
The GPRS DETACH information is in the SGSN.


This operation is not used by the SGSN.

NOTE 2:
If an SMS Router is present, the message 4a forwardShortMessage and 4c Failure report are transparently transferred from/to the SMS‑GMSC to/from the MSC or SGSN by the SMS Router.

Figure 16b): "Send information for MT SMS" procedure;
erroneous case: absent subscriber (e.g. IMSI DETACH or GPRS DETACH)
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	:
Operation invocation or message transfer

	
	:
Error report


NOTE 1:
Described in 3GPP TS 24.008 [12] and 3GPP TS 29.002 [15].


If the SGSN is used, Paging is performed from SGSN.

NOTE 2:
This operation is not used by the SGSN.

NOTE 3:
If an SMS Router is present, the message 4a forwardShortMessage and 4c Failure report are transparently transferred from/to the SMS‑GMSC to/from the MSC or SGSN by the SMS Router.

Figure 16c): "Send information for MT SMS" procedure;
erroneous case: Absent subscriber (e.g. no paging response)

[image: image18.png]MSC or SGSN

HLR

SHS-GHSC

Page
Juchent.

ur-sus 2

Failure report

|
|
4a. forvardshortliessage
4c.





	[image: image19.png]



	:
Operation invocation or message transfer

	
	:
Error report

	
	:
Unsuccessful operation invocation or message transfer including error report 


(or with missing confirmation)


NOTE 1:
Described in 3GPP TS 24.008 [12] and 3GPP TS 29.002 [15].


If the SGSN is used, Paging and Authentication are performed from SGSN.

NOTE 2:
This operation is not used by the SGSN.

NOTE 3:
If an SMS Router is present, the message 4a forwardShortMessage and 4c Failure report are transparently transferred from/to the SMS‑GMSC to/from the MSC or SGSN by the SMS Router.

Figure 16d): "Send information for MT SMS" procedure; incorrect authentication
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NOTE 1):
This operation is not used by the SGSN or MME.

Figure 17a): Successful short message transfer attempt via the MSC, SGSN or MME, with short message retransmission by the SMS-GMSC at the time requested by the MSC, SGSN or MME

Operation 4a: the SMS-GMSC indicates in the ForwardShortMsg that it is capable to retransmit the Short Message until a maximum retransmission time.

Operation 4c: If the MS is using extended idle mode DRX, and if the ForwardShortMsg includes a maximum retransmission time, the MSC in Deployment Option 2 (see subclause 8.2.4a.1 of 3GPP TS 23.272 [45]), SGSN or MME may return a Delivery Report with a cause indicating that the user is temporarily unreachable and with an indication requesting the SMS-GMSC to retransmit the Short Message at a later requested retransmission time prior to the maximum retransmission time. In that case, the MSC in Deployment Option 2 (see subclause 8.2.4a.1 of 3GPP TS 23.272 [45]), SGSN or MME shall not set the MNRF, MNRG or MNRF flag respectively. The SMS-GMSC shall not send an SM-Delivery Report Status to the HLR or HSS.

Operation 5a: the SMS-GMSC retransmits the Short Message at the requested retransmission time. 

NOTE:
This procedure does not cause additional signalling to the HSS to retransmit the Short Message.
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NOTE 1):
This operation is not used by the SGSN or MME.

Figure 17b: Successful short message transfer attempt via the MSC, SGSN or MME, with short message retransmission by the SMS-GMSC upon MS originated signalling prior to the retransmission time requested by the MSC, SGSN or MME

Operation 4a: same as for Figure 17a).

Operation 4c: same as for Figure 17a).

Operation 5b: Upon MS originated signalling to the same MSC in Deployment Option 2 (see subclause 8.2.4a.1 of 3GPP TS 23.272 [45]), SGSN or MME, the MSC in Deployment Option 2 (see subclause 8.2.4a.1 of 3GPP TS 23.272 [45]), SGSN or MME sends an Alert Service Center to the SMS-GMSC to trigger the immediate retransmission of the Short Message.

Operation 6a: the SMS-GMSC retransmits the Short Message immediately.
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Figure 17c): Successful short message transfer attempt via the MSC, SGSN or MME, with short message retransmission by the SMS-GMSC upon MS mobility to a new serving node prior to the retransmission time requested by the MSC, SGSN or MME.

Operation 4a: same as for Figure 17a).

Operation 4c: same as for Figure 17a).

Operation 5c: Upon MS mobility to a new SGSN or MME prior to the retransmission time requested by the old SGSN or MME, the old SGSN or MME signals to the new SGSN or MME (in the Context Response during a RAU or TAU procedure or in the Forward Relocation Request during a Handover procedure), that there is a pending MT Short Message to be sent to the MS. 

Operation 5d: if so, the new SGSN or MME signals its MAP or Diameter address for MT SMS to the old SGSN or MME (in the Context Acknowledge during a RAU or TAU procedure or in the Forward Relocation Response during a Handover procedure). The new SGSN or MME also maintains the signalling connection with the MS for a longer time to enable the retransmission of the Short Message.

Operation 5e: Based on Deployment Option 2 (see subclause 8.2.4a.1 of 3GPP TS 23.272 [45]), upon receipt of a Cancel Location Request the old MSC sends an Alert Service Center message to the SMS-GMSC with an indication that the MS has moved to another serving node, to trigger the immediate retransmission of the Short Message towards the new serving node. Upon mobility to a new MME without MSC change (for SMS over SGs), the MSC sends an Alert Service Center message to the SMS-GMSC with an indication that the MS is available for MT SMS to trigger the immediate retransmission of the Short Message to the MSC.

Upon receipt of a Cancel Location Request, Context Acknowledge or Forward Relocation Response, the old SGSN or MME sends an Alert Service Center message to the SMS-GMSC, with an indication that the MS has moved to another serving node, and with the new serving node's address if received at step 5d, to trigger the immediate retransmission of the Short Message towards the new serving node. 

Operation 6a: If the Alert Service Center message indicates that that the MS has moved to another serving node but the message does not contain the new serving node's address, the SMS-GMSC retrieves the new serving node's address from the HLR or HSS.

Operation 6c: the SMS-GMSC retransmits the Short Message immediately towards the new serving node. 

10.2
Short message mobile originated

The entities involved in this procedure is depicted in figure 17.
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Figure 17: Interfaces involved in the Short message mobile originated procedure

GSM TS 43.002 [5]. X is the interface between an MSC or an SGSN and an SC as defined in clause 5.

Note that since the short message mobile originated procedure covers the functionality required at SM‑RL for transferring TPDUs from SC to MS, the procedure described covers both short message (SMS‑SUBMIT) and command (SMS‑COMMAND) transfer. The term "short message transfer" therefore in this clause, covers both cases.

In figure 18, sequence diagrams for the following basic situations of short message mobile terminated transfer attempt:

‑
Successful short message transfer;

‑
Short message transfer attempt failing due to error at the MSC or SGSN;

‑
Short message transfer attempt failing due to negative outcome of VLR information retrieval;

‑
Short message transfer attempt failing due to error at the SMS‑IWMSC;

‑
Short message transfer attempt failing due to error at the SC;

-
Short Message transfer attempt successful due to the existence of an SMS Interworking agreement;
-
Short Message transfer attempt failing due to non-existence of an SMS Interworking agreement;
-
Short Message transfer attempt failing due to negative outcome of HLR information retrieval.
References to the relevant specifications of the different operations are given in clause 4.
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	:
Operation invocation or message transfer

	
	:
Successful operation invocation or message transfer including report


NOTE 1):
Described in 3GPP TS 24.008 [12] and 3GPP TS 29.002 [15].

NOTE 2):
This operation is not used by the SGSN.

Figure 18a): Successful short message transfer attempt
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	:
Operation invocation or message transfer

	
	:
Successful operation invocation or message transfer including report

	
	:
Error report


NOTE 1):
Described in 3GPP TS 24.008 [12] and 3GPP TS 29.002 [15].

Figure 18b): Short message transfer attempt failing due to error at the MSC or SGSN
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	:
Operation invocation or message transfer

	
	:
Successful operation invocation or message transfer including report

	
	:
Error report

	
	:
Unsuccessful operation invocation or message transfer incl. error report 


(or with missing confirmation)


NOTE 1):
Described in 3GPP TS 24.008 [12] and 3GPP TS 29.002 [15].

NOTE 2):
This operation is not used by the SGSN.

Figure 18c): Short message transfer attempt failing due to negative outcome of
VLR information retrieval
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	:
Operation invocation or message transfer

	
	:
Successful operation invocation or message transfer including report

	
	:
Error report


NOTE 1):
Described in 3GPP TS 24.008 [12] and 3GPP TS 29.002 [15].

NOTE 2):
This operation is not used by the SGSN.

Figure 18d): Short message transfer attempt failing due to error at the SMS‑IWMSC
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	:
Operation invocation or message transfer

	
	:
Successful operation invocation or message transfer including report

	
	:
Error report


NOTE 1):
Described in 3GPP TS 24.008 [12] and 3GPP TS 29.002 [15].

NOTE 2):
This operation is not used by the SGSN.

Figure 18e): Short message transfer attempt failing due to error at the SC


[image: image34.emf] 

9.  forwardShortMessage  

10a. Message  transfer  

   

10b. Delivery report   

9b. Delivery report  

7b. Delivery report  

7a Message  transfer  

HLR - b   (see note 3)  

SMS - IWMSC  

HLR - a  

MSC or  SGSN  

VLR  

MS - a  

SC  

2. SendRoutingInfo For - SM  

MO - SMS   (see note2)  

and possible   authentication   (see note 1)  

A ccess  request  

8a . SendInfoFor -  


	
[image: image35.emf]   


	:
Operation invocation or message transfer

	
	:
Successful operation invocation or message transfer including report


NOTE 1:
Described in 3GPP TS 24.008 [12] and 3GPP TS 29.002 [15].

NOTE 2:
This operation is not used by the SGSN.
NOTE 3:
HLR that terminated user belongs to.

After completing operation 2, SMS-IWMSC could check whether SMS interworking agreement exists or not based on IMSI. In this figure 18f case, there is an SMS interworking agreement between operators.
Figure 18f): Short Message transfer Successful due to the existence
of an SMS Interworking agreement
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	:
Operation invocation or message transfer

	
	:
Successful operation invocation or message transfer including report

	
	:
Error report


NOTE 1:
Described in 3GPP TS 24.008 [12] and 3GPP TS 29.002 [15].

NOTE 2:
This operation is not used by the SGSN.
NOTE 3:
HLR that terminated user belongs to.

NOTE 4:
The lack of an SMS interworking agreement can not be conveyed in the Failure Report as a specific indication.

After completing operation 2, SMS-IWMSC could check whether SMS interworking agreement exists or not based on IMSI. In this figure18g case, there is no SMS Interworking agreement between operators.
Figure 18g): Short Message transfer attempt failing due to non-existence
of an SMS Interworking agreement
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	:
Operation invocation or message transfer

	
	:
Successful operation invocation or message transfer including report

	
	:
Error report


NOTE 1:
Described in 3GPP TS 24.008 [12] and 3GPP TS 29.002 [15].

NOTE 2:
This operation is not used by the SGSN.
NOTE 3:
HLR that terminated user belongs to.
NOTE 4:
The lack of an SMS interworking agreement can not be conveyed in the Failure Report as a specific indication.
If SMS-IWMSC receives an informSC Message, then this message shall be ignored by the SMS-IWMSC.
Figure 18h: Short Message transfer attempt failing due to negative outcome
of HLR information retrieval
If a failure report is indicated by the HLR after invocation of the "sendRoutingInfoForShortMsg" operation, the SMS‑IWMSC shall return the appropriate error information to the MSC/SGSN with the error cause coded as follows:

	Return error from SendRoutingInfoForSM
	Error mapping to ForwardShortMessage

	system Failure
	system Failure

	data Missing
	system Failure

	Unexpected Data Value
	system Failure

	facility Not supported 
	SM Delivery Failure 

cause: invalid SME-address

	unknown Subscriber
	SM Delivery Failure 

cause: invalid SME-address 

	teleservice Not provisioned 
	SM Delivery Failure 

cause: invalid SME-address 

	Call barred 
	SM Delivery Failure 

cause: invalid SME-address 

	Absent Subscriber SM
	SM Delivery Failure 

cause: invalid SME-address 


Operation 2: sendRoutingInfoForShortMsg.
The operation is an interrogation of the HLR by the SMS-IWMSC to retrieve information necessary to forward the short message.  

The outcome of the operation comprises either success, where the result contains the IMSI for terminated UE, or failure, which may be caused by several reasons.  

Operation 7: Message transfer MS ‑> MSC or MS -> SGSN.

The operation is used to transfer a short message from the MS to the MSC or to the SGSN.

Operation 8: sendInfoForMO‑SMS.

The operation provides a means for the MSC to verify from the VLR that the mobile originated short message transfer does not violate supplementary services invoked or restrictions imposed using the network feature Operator Determined Barring.

A successful VLR response carries the MSIsdn of the originating MS being transferred to the SC at SM‑RL.

NOTE:
This operation is not used by SGSN.

Operation 9: forwardShortMessage.

The operation provides a means for the MSC or for the SGSN to transfer a short message to the SMS‑IWMSC.

The procedure is required if the serving MSC or SGSN cannot access the SC directly, e.g. because it has no connection to SC (see clause 5).

The procedure works in tandem with the forwarding of the short message from the SMS‑IWMSC to the SC. Thus, the outcome of the operation comprises either success, i.e. that the message has been delivered to the SC; or a failure that may be caused by several reasons, e.g. failure in the transfer MSC ‑‑> SMS‑IWMSC or SGSN ‑‑> SMS‑IWMSC, SC does not comply.

Operation 10: Message transfer SMS‑IWMSC ‑> SC.

The operation is used to transfer a short message from an SMS‑IWMSC to an SC, and consists of:

‑
the transfer of a message containing the TPDU from the SMS‑IWMSC to the SC (see "10a. Message transfer" in figure 18); and

‑
the return of either a "Failure report" (see 10c. in figure 18) or a "Delivery report" (see 10b. in figure 18).

"Failure report" is returned to the MS when the SMS‑IWMSC has received indication from the network or the SC that the procedure was unsuccessful.

	*** END Change ***
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