
3GPP TSG CT WG1 Meeting #58
C1-091935
Sophia Antipolis, France, 20-24 April 2009
	CR-Form-v9.4

	CHANGE REQUEST

	

	(

	23.040
	CR
	0102
	(

rev
	2
	(

Current version:
	8.4.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	
	Core Network
	X


	

	Title:
(

	Update of 23.040 for SMS procedures  for E-UTRAN

	
	

	Source to WG:
(

	Alcatel-Lucent

	Source to TSG:
(

	C1

	
	

	Work item code:
(

	SAES
	
	Date: (

	17/04/2009

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)

	
	

	Reason for change:
(

	CR 0074 to 23.204 and CR 0553 to 23.401 have been approved at SA plenary. This CR is intended to align 23.040. 

In SMS over IP for E-UTRAN when a Short Message was unsuccessfully delivered, a new attempt to launch a SMS delivery retry is when the UE registers in IMS again. It is not as soon as possible when the UE is reachable again as the E-UTRAN and the EPC are not aware of the SM non-delivery.

As mentioned in LS C1-091923 from SA2, SA2's intention is to introduce generic UE reachability management procedures in EPS which can be applied for any service. The UE reachability mechanism per TS 23.204 is described as a generic reachability management procedure where  SMS over IP is only one specific application.

	
	

	Summary of change:
(

	This CR introduces a mechanism to align with 23.204 and 23.401 in which the MME is aware of the need to notify the HSS/HLR when it detects the UE is reachable again: 

1) A new message "SMS-DELIVERY-FAILURE-NOTIFICATION" sent by the HSS/HLR to request the MME to notify the HSS/HLR when the UE is active again;

2) A new message " UE-ACTIVITY-NOTIFICATION " in the MME to notify the HLR/HSS when the UE becomes reachable. The HLR/HSS then notifies the SM-IP-GW;
3) The parameter URRP-MME is introduced in the MME and in the HLR/HSS to introduce a generic UE reachability mechanism that can be further extended to any application that would have subscribed to the HSS for UE reachability from MME – not only SMS over IP. This is why URRP-MME is separated from UNRI which corresponds to SMS over IP only.  



	
	

	Consequences if 
(

not approved:
	There will be no delivery retry for a SMS via IP-SM-GW that has not been delivered because of temporary non-reachability of the UE before the UE registers again to IMS, even if known as reachable by the MME. 23.040 would not be aligned to 23.401 and 23.204. 

	
	

	Clauses affected:
(

	2, 3.2.6, 3.2.8, addition of 8.1.x

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	

	affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


**** Start of changes ****
2
References

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

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

· For 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.
[1]
 void

[2]
3GPP TS 22.003: " Circuit Teleservices supported by a Public Land Mobile Network (PLMN)".

[3]
3GPP TS 22.004: "General on supplementary services".

[4]
3GPP TS 22.041: "Operator Determined Barring (ODB)".

[5]
3GPP TS 23.002: "Network architecture".

[6]
3GPP TS 23.008: "Organization of subscriber data".

[7]
3GPP TS 23.011: "Technical realization of supplementary services".

[8]
3GPP TS 23.015: "Technical realization of Operator Determined Barring (ODB)".

[9]
3GPP TS 23.038: "Alphabets and language‑specific information".

[10]
3GPP TS 23.041: "Technical realization of Cell Broadcast Service (CBS)".

[11]
3GPP TS 43.047: "Example protocol stacks for interconnecting Service Centre(s) (SC) and Mobile‑services Switching Centre(s) (MSC)".

[12]
3GPP TS 44.008: "Mobile radio interface layer 3 specification".

[13]
3GPP TS 24.011: "Point-to-Point (PP) Short Message Service (SMS) support on mobile radio interface".

[14]
3GPP TS 27.005: "Use of Data Terminal Equipment ‑ Data Circuit terminating Equipment (DTE ‑ DCE) interface for Short Message Service (SMS) and Cell Broadcast Service (CBS)".

[15]
3GPP TS 29.002: "Mobile Application Part (MAP) specification".

[16]
3GPP TS 51.011 Release 4 (version 4.x.x): "Specification of the Subscriber Identity Module ‑ Mobile Equipment (SIM‑ ME) interface".

[17]
CCITT Recommendation E.164 (Blue Book): "The international public telecommunication numbering plan".

[18]
CCITT Recommendation E.163 (Blue Book): "Numbering plan for the international telephone service".

[19]
CCITT Recommendation Q.771: "Specifications of Signalling System No.7; Functional description of transaction capabilities".

[20]
CCITT Recommendation T.100 (Blue Book): "International information exchange for interactive videotex".

[21]
CCITT Recommendation T.101 (Blue Book): "International interworking for videotex services".

[22]
CCITT Recommendation X.121 (Blue Book): "International numbering plan for public data networks".

[23]
CCITT Recommendation X.400 (Blue Book): "Message handling services: Message handling system and service overview".

[24]
ISO/IEC10646: "Universal Multiple‑Octet Coded Character Set (USC); UCS2, 16 bit coding". 

[25]
3GPP TS 22.022: "Personalisation of Mobile Equipment (ME); Mobile functionality specification".

[26]
3GPP TS 23.042: "Compression Algorithm for Text Messaging Services".

[27]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[28]
3GPP TS 31.115: "Secured packet structure for (U)SIM toolkit application".

[29]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[30]
3GPP TS 31.102: "Characteristics of the USIM application".

[31]
3GPP TS 31.101: "UICC – Terminal interface; Physical and logical characteristics".

[32]
3GPP TS 22.105: "Services and Service Capabilites".

[33]
Infrared Data Association. Specifications for Ir Mobile Communications (IrMC).
iMelody.

[34]
IETF RFC 822: "Standard for the format of ARPA Internet text messages".

[35]
void

[36]
"vCard - The Electronic Business Card", version 2.1,The Internet Mail Consortium (IMC), September 18, 1996, 
URL:http://www.imc.org/pdi/vcard-21.doc".

[37] 
"vCalendar - the Electronic Calendaring and Scheduling Format", version 1.0,
The Internet Mail Consortium (IMC), September 18, 1996,

" 

URL:http://www.imc.org/pdi/vcal-10.doc

[38] 
Scalable Polyphony MIDI Specification, MIDI Manufacturers Association (2002); http://www.midi.org
[39] 
Scalable Polyphony MIDI Device 5-to-24 Note Profile for 3GPP, MIDI Manufacturers Association (2002); http://www.midi.org
[40] 
The Complete MIDI 1.0 Detailed Specification, Incorporating all Recommended Practices, MIDI Manufacturers Association, Document version 96.1, 1996; http://www.midi.org
[41]
3GPP TS 23.097: Multiple Subscriber Profile (MSP) (Phase 2) - Stage 2
[42]
3GPP TS 23.204: "Support of SMS over generic 3GPP IP access; Stage 2".
[43]
IETF RFC 3261: "SIP: Session Initiation Protocol".
[44]
IETF RFC 3428: "Session Initiation Protocol (SIP) Extension for Instant Messaging".
[xx]
3GPP TS 23.401: " General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".

2.1
Definitions and abbreviations

2.1.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

NOTE 1:
The term "mobile station" (MS) in the present document is synonymous with the term "user equipment" (UE) in UMTS terminology as defined in 3GPP TR 21.905 [29].

active MS: switched‑on mobile station with a SIM/UICC see 3GPP TS 31.101 [31] module attached

alert‑SC: service element provided by a GSM/UMTS PLMN to inform an SC which has previously initiated unsuccessful short message delivery attempt(s) to a specific MS, that the MS is now recognized by the PLMN to have recovered operation

status report: SC informing the originating MS of the outcome of a short message submitted to an SME

Gateway MSC For Short Message Service (SMS‑GMSC): function of an MSC capable of receiving a short message from an SC, interrogating an HLR for routing information and SMS info, and delivering the short message to the VMSC or the SGSN of the recipient MS

Interworking MSC For Short Message Service (SMS‑IWMSC): function of an MSC capable of receiving a short message from within the PLMN and submitting it to the recipient SC

IP-Short-Message-Gateway (IP-SM-GW): function responsible for protocol interworking between the IP-based UE and the SC

Messages‑Waiting (MW): ervice element that makes a PLMN store information (Messages‑Waiting‑Indication), listing those SCs that have made unsuccessful short message delivery attempts to MSs in that PLMN

Messages‑Waiting‑Indication (MWI): data to be stored in the HLR and VLR with which an MS is associated, indicating that there is one or more messages waiting in a set of SCs to be delivered to the MS (due to unsuccessful delivery attempt(s))

Messages‑Waiting‑Data (MWD): part of the MWI to be stored in the HLR. MWD consists of an address list of the SCs which have messages waiting to be delivered to the MS

Mobile-services Switching Centre (MSC): exchange which performs switching functions for mobile stations located in a geographical area designated as the MSC area

Mobile‑Station‑Memory‑Capacity‑Exceeded‑Flag (MCEF): part of the MWI to be stored in the HLR

NOTE 2:
MCEF is a Boolean parameter indicating if the address list of MWD contains one or more entries because an attempt to deliver a short message to an MS has failed with a cause of MS Memory Capacity Exceeded

Mobile‑Station‑Not‑Reachable‑Flag (MNRF): part of the MWI to be stored in the VLR and the HLR

NOTE 3:
MNRF is a Boolean parameter indicating if the address list of MWD contains one or more entries because an attempt to deliver a short message to an MS has failed with a cause of Absent Subscriber.

Mobile‑station‑Not-Reachable-for-GPRS (MNRG): part of the MWI to be stored in the SGSN and the HLR

NOTE 4:
MNRG is a Boolean parameter indicating if the address list of MWD contains one or more entries because an attempt to deliver a short message to an MS has failed with a cause of Absent Subscriber.

Mobile‑Station‑Not‑Reachable-via-the-MSC-Reason (MNRR-MSC): part of the MWI in the HLR which stores the reason for an MS being absent when an attempt to deliver a short message to an MS fails at the MSC with a cause of Absent Subscriber

Mobile‑Station‑Not‑Reachable-via-the-SGSN-Reason (MNRR-SGSN): part of the MWI in the HLR which stores the reason for an MS being absent when an attempt to deliver a short message to an MS fails at the SGSN with a cause of Absent Subscriber

More‑Messages‑To‑Send (MMS): information element offering an MS receiving a short message from an SC the information whether there are still more messages waiting to be sent from that SC to the MS

NOTE 5:
The TP‑MMS element (conveyed in the Transfer layer) is copied into the RP‑MMS element (conveyed in the Relay layer). It is possible with Phase 2 and later versions of MAP (3GPP TS 29.002 [15]) for the RP‑MMS element to keep an SM transaction open between the SMS-GMSC and the MS in the case where there are more‑messages‑to‑send. Earlier versions of MAP support the transport of the TP‑MMS element.

priority: service element enabling the SC or SME to request a short message delivery attempt to an MS irrespective of whether or not the MS has been identified as temporarily absent

protocol‑identifier: information element by which the originator of a short message (either an SC or an MS) may refer to a higher layer protocol

receiving MS: the mobile station to which an MT SM is destined.
reply path procedure: mechanism which allows an SME to request that an SC should be permitted to handle a reply sent in response to a message previously sent from that SME to another SME

NOTE 6:
This may happen even though the SC may be unknown to the SME which received the initial message.

report: response from either the network or the recipient upon a short message being sent from either an SC or an MS

NOTE 7:
A report may be a delivery report, which confirms the delivery of the short message to the recipient, or it may be a failure report, which informs the originator that the short message was never delivered and the reason why.


When issued by the Service Centre, the delivery report confirms the reception of the Short Message by the SC, and not the delivery of the Short Message to the SME.


When issued by the Mobile Station, the delivery report confirms the reception of the Short Message by the Mobile Station, and not the delivery of the Short Message to the user.

replace short message type: range of values in the Protocol Identifier which allows an indication to be sent with a short message (MT or MO) that the short message is of a particular type allowing the receiving MS or the SC to replace an existing message of the same type held in the SC, the ME or on the SIM/UICC, provided it comes:

‑
in MT cases:
from the same SC and originating address;

‑
in MO cases:
from the same MS.

sending MS: the mobile station from which an MO SM is sourced.
Service Centre (SC): function responsible for the relaying and store‑and‑forwarding of a short message between an SME and an MS

NOTE 8:
The SC is not a part of the GSM/UMTS PLMN, however MSC and SC may be integrated.

Serving GPRS Support Node (SGSN): exchange which performs packet switching functions for mobile stations located in a geographical area designated as the SGSN area

short message: information that may be conveyed by means of the Short Message Service

NOTE 9:
As described in the present document.

Short Message Entity (SME): entity which may send or receive Short Messages

NOTE 10:
The SME may be located in a fixed network, an MS, or an SC.

SMS‑STATUS‑REPORT: short message transfer protocol data unit informing the receiving MS of the status of a mobile originated short message previously submitted by the MS, i.e. whether the SC was able to forward the message or not, or whether the message was stored in the SC for later delivery

SMS‑COMMAND: short message transfer protocol data unit which enables an MS to invoke an operation at the SC

NOTE 11:
An MS may then, for example, delete a short message, cancel a TP-Status-Report-Request, enquire about the status of a short message or request another function to be performed by the SC.

NOTE 12:
The type of operation is indicated by the TP‑Command‑Type and the particular SM to operate on is indicated by the TP‑Message‑Number and the TP‑Destination‑Address. Receipt of an SMS‑COMMAND is confirmed by an RP‑ACK or RP‑ERROR. In the case of certain SMS‑COMMANDs, an SMS‑STATUS‑REPORT may be sent, where the outcome of the SMS‑COMMAND is passed in its TP‑Status field.

SMS‑DELIVER: short message transfer protocol data unit containing user data (the short message), being sent from an SC to an MS

SMS‑SUBMIT: short message transfer protocol data unit containing user data (the short message), being sent from an MS to an SC

Service‑Centre‑Time‑Stamp (SCTS): information element offering the recipient of a short message the information of when the message arrived at the SM‑TL entity of the SC

NOTE 13:
The time of arrival comprises the year, month, day, hour, minute, second and time zone.

UE‑Not-Reachable-for-IP (UNRI): part of the MWI to be stored in the IP-SM-GW and the HSS/HLR

NOTE 14:
UNRI is a Boolean parameter indicating if the address list of MWD contains one or more entries because an attempt to deliver a short message to an UE has failed with a cause of Absent Subscriber.

UE‑Not‑Reachable-Reason (UNRR): part of the MWI in the HSS/HLR which stores the reason for an UE being absent when an attempt to deliver a short message to an UE fails at the IP-SM-GW.

UE Reachability Request Parameter for MME (URRP-MME): information element in the MME and the HSS/HLR that indicates whether the HSS/HLR has requested the MME to notify the HSS/HLR when the UE is reachable again.
Validity‑Period (VP): information element enabling the originator MS to indicate the time period during which the originator considers the short message to be valid.

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.038 [9] apply:

National Language Identifier
National Language Locking Shift Table
National Language Single Shift Table

2.1.2
Abbreviations

For the purposes of the present document, the abbreviations defined in 3GPP TR 21.905 [29] and the following apply:

SM MO
Short Message Mobile Originated 

SM MT
Short Message Mobile Terminated 

SM‑AL
Short Message Application Layer

SM‑LL
Short Message Lower Layers

SM‑RL
Short Message Relay Layer

SM‑RP
Short Message Relay Layer Protocol

SM‑RS
Short Message Relay Service

SM‑TL
Short Message Transfer Layer

SM‑TP
Short Message Transfer Layer Protocol

SM‑TS
Short Message Transfer Service

SSN
Sub‑System Number

TPDU
Transfer protocol data unit
URRP-MME
UE Reachability Request Parameter for MME
**** Next change ****
3.2.6
Messages‑Waiting

The Messages‑Waiting is the service element that enables the PLMN to provide the HLR, SGSN, MME and VLR with which the recipient MS is associated with the information that there is a message in the originating SC waiting to be delivered to the MS. The service element is only used in case of previous unsuccessful delivery attempt(s) due to temporarily absent mobile or MS memory capacity exceeded. This information, denoted the Messages‑Waiting‑Indication (MWI), consists of Messages‑Waiting‑Data (MWD), the Mobile-station-Not-Reachable-for-GPRS (MNRG), the UE-Not-Reachable-for-IP (UNRI), the Mobile‑Station‑Not‑Reachable‑Flag (MNRF), the UE Reachability Request Parameter for MME (URRP-MME), the Mobile-Not-Reachable-via-the-MSC-Reason (MNRR-MSC), the Mobile-Not-Reachable-via-the-SGSN-Reason (MNRR-SGSN), the UE Not Reachable-Reason (UNRR) and the Mobile‑Station‑Memory‑Capacity‑Exceeded‑Flag (MCEF) located in the HLR; the Mobile-station-Not Reachable-for-GPRS (MNRG) located in the SGSN, the UE Reachability Request Parameter for MME (URRP-MME) in the MME, and the Mobile‑Station‑Not‑Reachable‑Flag (MNRF) located in the VLR. figure 3 shows an example.
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Figure 3: Example of how information on one MS can be put in relation to SC(s)
in order to fulfil the requirement of Alert‑SC mechanism

The MWD shall contain a list of addresses (SC‑Addr) of SCs which have made previous unsuccessful delivery attempts of a message (see clause 5). In order to be able to send alert messages to every SC which has made unsuccessful delivery attempts to an MS, the HLR shall store the MSIsdn‑Alert (see clause 3.2.7) together with references to the SC addresses. The requirements placed upon the HLR are specified in GSM TS 03.08 [6]. The description of how the HLR is provided with SC and MS address information is given in 3GPP TS 29.002 [15].

The Mobile‑Station‑Memory‑Capacity‑Exceeded‑Flag (MCEF) within the HLR is a Boolean parameter with the value TRUE an attempt to deliver a short message to an MS has failed with a cause of MS Memory Capacity Exceeded, and with the value FALSE otherwise.

The Mobile‑station‑Not Reachable-for-GPRS (MNRG) within the HLR and the SGSN is a Boolean parameter with the value TRUE when an attempt to deliver a short message to an MS has failed with a cause of Absent Subscriber, and with the value FALSE otherwise (except as described in note 1 below).

The Mobile‑Station‑Not‑Reachable‑Flag (MNRF) within the HLR and the VLR is a Boolean parameter with the value TRUE when the list MWD contains one or more list elements because an attempt to deliver a short message to an MS has failed with a cause of Absent Subscriber, and with the value FALSE otherwise.

The UE‑Not‑Reachable‑for-IP (UNRI) within the HLR/HSS and IP-SM-GW is a Boolean parameter with the value TRUE when the list MWD contains one or more list elements because an attempt to deliver a short message to an UE has failed with a cause of Absent Subscriber, and with the value FALSE otherwise.

The UE Reachability Request Parameter for MME (URRP-MME) within the HSS and the MME is a Boolean parameter with the value TRUE when the MME has been requested by the HSS to report the UE is available again, and with the value FALSE otherwise.
The Mobile-Station-Not-Reachable-via-the-MSC-Reason (MNRR-MSC) within the HLR stores the reason for the MS being absent when an attempt to deliver a short message to an MS fails at the MSC with the cause Absent Subscriber. The HLR updates the MNRR-MSC with the reason for absence when an absent subscriber diagnostic information is received from the SMS-GMSC and the MNRF is set. The HLR clears the MNRR-MSC when the MNRF is cleared. If the MNRF is set due to a failure at the MSC with cause Absent Subscriber and information pertaining to the absence of the MS is not available from the SMS-GMSC, the MNRR-MSC shall remain in a cleared state. The MNRR-MSC shall either be in a cleared state or contain one of the following reasons:

No Paging Response via the MSC;

IMSI Detached.

The Mobile-Station-Not-Reachable-via-the-SGSN-Reason (MNRR-SGSN) within the HLR stores the reason for the MS being absent when an attempt to deliver a short message to an MS fails at the SGSN with the cause Absent Subscriber. The HLR updates the MNRR-SGSN with the reason for absence when an absent subscriber diagnostic information is received from the GMSC and the MNRG is set. The HLR clears the MNRR-SGSN when the MNRG is cleared. If the MNRG is set due to a failure at the SGSN with cause Absent Subscriber and information pertaining to the absence of the MS is not available from the GMSC, the MNRR-SGSN shall remain in a cleared state. The MNRR-SGSN shall either be in a cleared state or contain one of the following reasons:

No Paging Response via the SGSN;

GPRS Detached.

NOTE 1:
The MNRG can also be set in the HLR and in the SGSN after an unsuccessful attempt to invoke the network requested PDP-Context Activation procedure. In this case, no SC address is stored in MWD list (see 3GPP TS 23.060 [27]).

NOTE 2:
When a short message delivery attempt fails at the HLR due to Roaming being Restricted, the MS being deregistered in HLR or the MS being Purged the absent subscriber diagnostic reason is returned to the SC, however the reason is not stored in the MNRR-MSC or MNRR-SGSN.

The UE-Station-Not-Reachable-Reason (UNRR) within the HSS/HLR stores the reason for the UE being absent when an attempt to deliver a short message to an UE fails at the IP-SM-GW with the cause Absent Subscriber. The HSS/HLR updates the UNRR with the reason for absence when an absent subscriber diagnostic information is received from the IP-SM-GW and the UNRI is set. The HSS/HLR clears the UNRR when the UNRI is cleared. If the UNRI is set due to a failure at the IP-SM-GW with cause Absent Subscriber, the UNRR shall remain in a cleared state. The UNRR shall either be in a cleared state or contain one of the following reasons:

No Response via the IP-SM-GW;

UE deregistered.

The MWD, MCEF, MNRR-MSC, MNRR-SGSN, MNRG, MNRF, UNRI, URRP-MME and UNRR are updated in the following way:

1a)
When a mobile terminated short message delivery fails at the MSC due to the MS being temporarily absent (i.e. either IMSI DETACH flag is set or there is no response from the MS to a paging request via the MSC), the SC address is inserted into the MWD list (if it is not already present), the MNRF is set (if it is not already set) and the MNRR-MSC is updated (if the information is available), as described in clause 10.

1b)
When a mobile terminated short message delivery fails at the SGSN due to the MS being temporarily absent (i.e. either GPRS DETACH flag is set or there is no response from the MS to a paging request via the SGSN), the SC address is inserted into the MWD list (if it is not already present), the MNRG is set (if it is not already set) and the MNRR-SGSN is updated (if the information is available), as described in clause 10.

1c)
When a mobile terminated short message delivery fails at the MSC due to the MS memory capacity being exceeded, the SC address is inserted into the MWD list (if it is not already present),the MCEF is set (if it is not already set), the MNRF is cleared and the MNRR-MSC is cleared.

1d)
When a mobile terminated short message delivery fails at the SGSN due to the MS memory capacity being exceeded, the SC address is inserted into the MWD list (if it is not already present), the MCEF is set (if it is not already set), the MNRG is cleared and the MNRR-SGSN is cleared.

1e)
When a mobile terminated short message delivery fails due to the UE memory capacity via the IP-SM-GW being exceeded, the SC address is inserted into the MWD list (if it is not already present), the MCEF is set (if it is not already set), the UNRI is cleared and the UNRR is cleared.

1f)
If the MSIsdn used by the SC to address the recipient MS for alerting purposes is different from the MSIsdn‑Alert of the MS (see clause 3.2.7), the HLR returns the MSIsdn‑Alert to the SC within the failure report, see "1c Failure report" in figures 15 and 16.

1g)
When a mobile terminated short message delivery fails at the IP-SM-GW due to the MS being temporarily absent, the SC address is inserted into the MWD list (if it is not already present), the UNRI is set (if it is not already set). If the IP-SM-GW has indicated that the short message delivery failure occured on EPS, the URR-MME is set (if not already set). When the URRP-MME state changes from "not-set" to "set", the HSS shall send a UE-Reachability-Notification-Request (URRP-MME) to the MME (see TS 23.401 [xx]).

1h)
When the MME receives a UE-Reachability-Notification-Request (URRP-MME) from the HSS, it stores the URRP-MME.
2a)
When either the HLR or VLR detects that the MS has recovered operation (e.g. has responded to a paging request over MSC), the HLR directly or on request of the VLR shall clear MNRF and MNRR via the MSC. Then, if with a non empty MWD list and the MCEF clear, the HLR shall invoke operations to alert the SCs within the MWD (see clause 3.2.7 and clause 10). After each SC is alerted by the HLR, the address for that SC shall be deleted from the MWD. If the MCEF is set in the HLR, the HLR shall not invoke operations to alert the SCs within the MWD and data are not cleared from the MWD.

2b)
When either the HLR or SGSN detects that the MS has recovered operation (e.g. has responded to a paging request via the SGSN), the HLR directly or on request of the SGSN shall clear MNRG and MNRR via the SGSN. Then, if with a non empty MWD list and the MCEF clear, the HLR shall invoke operations to alert the SCs within the MWD (see clause 3.2.7 and clause 10). After each SC is alerted by the HLR, the address for that SC is deleted from the MWD. If the MCEF is set in the HLR, the HLR shall not invoke operations to alert the SCs within the MWD and data are not cleared from the MWD.

2c)
When the HLR/HSS detects that the UE (with a non‑empty MWD and the MCEF clear in the HLR/HSS) has recovered operation (i.e. registered), the HLR/HSS directly shall invoke operations to alert the SCs within the MWD (see clause 3.2.7 and clause 10). After each SC is alerted by the HLR/HSS, the address for that SC is deleted from the MWD. If the MCEF is set in the HLR/HSS, the HLR/HSS clears the UNRI and UNRR, but does not invoke operations to alert the SCs within the MWD and data are not cleared from the MWD.

2d)
When the HLR receives (via the MSC and the VLR) a notification that the MS (with a non‑empty MWD and the MCEF set in the HLR) has memory capacity available to receive one or more short messages, the HLR shall invoke operations to alert the SCs within the MWD (see clause 3.2.7 and clause 10). Once the Alert SC operations have been invoked, the MNRF is cleared in the VLR and the MCEF, MNRF and MNRR-MSC are cleared in the HLR. After each SC is alerted by the HLR, the address for that SC is deleted from the MWD.

2e)
When the HLR receives (via the SGSN) a notification that the MS (with a non‑empty MWD and the MCEF set in the HLR) has memory capacity available to receive one or more short messages, the HLR shall invoke operations to alert the SCs within the MWD (see clause 3.2.7 and clause 10). Once the Alert SC operations have been invoked, the MNRG is cleared in the SGSN and the MCEF, MNRG and MNRR-SGSN are cleared in the HLR. After each SC is alerted by the HLR, the address for that SC is deleted from the MWD.

2f)
When the HLR/HSS receives (via the IP-SM-GW) a notification that the UE (with a non‑empty MWD and the MCEF set in the HLR/HSS) has memory capacity available to receive one or more short messages, the HLR/HSS shall invoke operations to alert the SCs within the MWD (see clause 3.2.7 and clause 10). Once the Alert SC operations have been invoked, the UNRI and UNRR are cleared in the HLR/HSS. After each SC is alerted by the HLR/HSS, the address for that SC is deleted from the MWD.

2g)
When the HLR receives from the SMS‑GMSC a notification that a short message has been successfully delivered from an SC to an MS via the MSC for which the MCEF is set and the MWD are not empty, the HLR shall invoke operations to alert other SCs within the MWD (see clause 3.2.7 and clause 10). Once the Alert SC operations have been invoked, the MCEF, MNRF and MNRR-MSC are cleared in the HLR. After each SC is alerted by the HLR, the address for that SC is deleted from the MWD. The SC which successfully delivered the message is also deleted from the MWD, if present.

2h)
When the HLR receives from the SMS‑GMSC a notification that a short message has been successfully delivered from an SC to an MS via the SGSN for which the MCEF is set and the MWD are not empty, the HLR shall invoke operations to alert other SCs within the MWD (see clause 3.2.7 and clause 10). Once the Alert SC operations have been invoked, the MCEF, MNRG and MNRR-SGSN are cleared in the HLR. After each SC is alerted by the HLR, the address for that SC is deleted from the MWD. The SC which successfully delivered the message is also deleted from the MWD, if present.

2i)
When the HLR receives (via the MSC and the VLR, or the SGSN) a notification that the MS has memory capacity available to receive one or more short messages but the MCEF is not set and the MWD are empty, the HLR acknowledges the notification but does not alert any service centre.

2j) When the MME detects that the MS has recovered operation (e.g. has reponded to a paging request over MME), the MME sends a UE-Activity-Notification (IMSI, UE-Reachable) message to the HSS/HLR and clears the corresponding URRP-MME for that UE.

2k) When the HSS receives the UE-Activity-Notification (IMSI, UE-Reachable) message or the Update Location message for an UE that has URRP-MME set, it triggers appropriate notifications to the entities that have subscribed to the HSS for this notification i.e. the SM-IP-GW, then clears the URRP-MME for that UE as well as the UNRI that corresponds to the SM-IP-GW entity.

NOTE 3:
The HLR can be in a situation where the MWD list is empty but where either MNRF or MNRG (with the related MNRR-MSC or MNRR-SGSN) is still set. This enables the HLR to return the correct address (MSC or SGSN address) at the next Send Routing Information Request from the SMS-GMSC.

NOTE 4:
If the SMS delivery failed on first attempt via the MSC or the SGSN (see cases 1a for IMSI Detach and 1b for GPRS Detach), and is successful on the second attempt (see cases 2e and 2f), the SC address shall not be inserted into the MWD list

**** Next change ****
3.2.8
Options concerning MNRG, MNRF, UNRI, URRP-MME, MNRR-MSC, MNRR-SGSN, UNRR, MCEF and MWD

Setting the Mobile‑Station‑Not‑Reachable‑Flag (MNRF) in the VLR is mandatory. Setting the Mobile‑station‑Not-Reachable-for-GPRS (MNRG) in the SGSN is mandatory. Setting the UE Reachability Request Parameter for MME (URRP-MME) in the MME is mandatory. It is mandatory for the VLR or the SGSN to send the "MS Reachable" message (see clause 10) to the HLR when the MS has been detected as becoming active and then to clear MNRF in the VLR or the MNRG in SGSN. It is mandatory for the MME to send the UE-Activity-Notification message (see TS 23.401 [xx]) to the HSS/HLR when the MS has been detected as becoming active and then to clear URRP-MME in the MME.
The Messages‑Waiting‑Data (MWD), the Mobile‑Station‑Not‑Reachable‑Flag (MNRF), the Mobile‑station‑Not-Reachable-for-GPRS (MNRG), the Mobile-Station-Not-Reachable-via-the-MSC-Reason (MNRR-MSC), the Mobile-Station-Not-Reachable-via-the-SGSN-Reason (MNRR-SGSN), and the Mobile‑Station‑Memory‑Capacity‑Exceeded‑Flag (MCEF) within the HLR are optional, but if one is implemented all must be implemented (except MNRG and MNRR-SGSN if the HLR does not support GPRS). This is linked to the transmission of the "Alert SC" message.

The following describes what happens when a delivery fails.

Case 1: MWD, MNRF, MNRG, UNRI, MNRR-MSC, MNRR-SGSN, UNRR,and MCEF are implemented in the HLR.


In the case of a delivery failure (to an MS) with cause Absent Subscriber, the SMS-GMSC requests the HLR to add, if needed, a new entry in the MWD with cause Absent Subscriber. This new entry contains the SC address. The HLR sets its copy of the MNRF, MNRG or both and updates the MNRR-MSC, MNRR-SGSN or both (if the information is available). The SC is notified of the failure, the reason for the MS being absent and also of the MWD setting in the HLR within the Report message (see clause 10).


If a delivery through an IP-SM-GW fails (to an MS) with cause Mobile Station Memory Capacity Exceeded via the SGSN, IP-SM-GW, or the MSC, the IP-SM-GW requests the HSS to add, if needed, a new entry in the MWD with cause Mobile Station Memory Capacity Exceeded. This new entry contains the SC address. The HLR sets the MCEF and resets MNRF, MNRG, or UNRI. The SC is notified of the failure and also of the MWD setting in the HLR within the Report message (see clause 10).


In the case of a delivery failure (to an MS) with cause Mobile Station Memory Capacity Exceeded via the SGSN or the MSC, the SMS-GMSC or SMS Router requests the HLR to add, if needed, a new entry in the MWD with cause Mobile Station Memory Capacity Exceeded. This new entry contains the SC address. The HLR sets the MCEF and resets MNRF or MNRG. The SC is notified of the failure and also of the MWD setting in the HLR within the Report message (see clause 10).


If the HLR indicates that it is able to store the SC address, then the SC shall receive an Alert SC message when the MS becomes active.


If the HLR indicates that it is unable to store the SC address (e.g. because MWD is full), then the only way to ensure delivery is for the SC to try to retransmit the message periodically.


When the HLR receives the MS Reachable message, if the MCEF is clear it sends an Alert SC message to the concerned SC, updates MWD and clears MNRF (if the MS is reachable via the MSC) or MNRG (if the MS is reachable via the SGSN) or UNRI (if the MS is reachable via the IP-SM-GW).


When the HLR receives the MS Memory Capacity Available message, it sends an Alert SC message to the concerned SC, updates MWD, clears the MCEF and clears MNRF (if the MS is reachable via the MSC), UNRI (if the UE is reachable via the IP-SM-GW) or MNRG (if the MS is reachable via the SGSN).

Case 2: MWD, MNRF, MNRG, MNRR-MSC, MNRR-SGSN and MCEF are not implemented in the HLR.

NOTE:
HLRs supporting SMSIP and having implemented MWD, MNRF, MNRG, MNRR, MCEF shall also implement UNRI and UNRR

In the case of a delivery failure, the SC is notified that the HLR is unable to store its address in the MWD. In case of a delivery failure (to a MS) with cause Absent Subscriber, the SC is notified of the reason for the MS being absent (if the information is available). The SC must retransmit the short message periodically in order to ensure delivery.


The HLR discards the MS Reachable message received from the VLR or SGSN without any failure or error report.


The HLR discards the MS Memory Capacity Available message received from the MS via the MSC and the VLR or SGSN without any failure or error report.

**** Next change ****
8.1.5
Functionality of the IP-SM-GW

The IP-SM-GW is described in 3GPP TS 23.204 [42], it provides protocol interworking for delivery of short message between the IP-based UE and the SMSC.

8.1.x
Functionality of the MME
When the MME receives a UE-Reachability-Notification-Request from the HSS with the URRP-MME, it shall store that URRP-MME. 

When the MS is becoming reachable again:

-
notifying the HSS of MS being reachable via the MME with UE-Activity-Notification (IMSI, UE-Reachable) (see TS 23.401 [xx]).

**** End of changes ****
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