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* * * First Change * * * *
12.5	MAP-ALERT-SERVICE-CENTRE service
[bookmark: _Toc533163509]12.5.1	Definition
This service is used between the HLR and the interworking MSC. The HLR initiates this service, if the HLR detects that a subscriber, whose MSISDN is in the Message Waiting Data file, is active or the MS has memory available.
This service is also used between an MME (via an IWF), SGSN or an MSC using Deployment Option 2 (see subclause 8.2.4a.1 of 3GPP TS 23.272 [143] and 3GPP TS 23.040 [6]) and the SMS-GMSC (possibly via an SMS Router), to indicate that a MS, for which one or more MT SMS have been requested to be retransmitted at a later time, is now available for MT SMS delivery or has moved under the coverage of another MME, SGSN or MSC. This procedure is used according to the call flows described in subclause 10.1 of 3GPP TS 23.040 [26].
This service may also be used between HLR and interworking MSC after HLR restart when the HLR has lost its Message Waiting Data.
The MAP-ALERT-SERVICE-CENTRE service is a confirmed service using the primitives from table 12.5/1.
[bookmark: _Toc533163510]12.5.2	Service primitives
Table 12.5/1: MAP-ALERT-SERVICE-CENTRE
	Parameter name
	Request 
	Indication
	Response
	Confirm

	Invoke Id
	M
	M(=)
	M(=)
	M(=)

	MSIsdn-Alert
	M
	M(=)
	
	

	IMSI
	C
	C(=)
	
	

	Correlation ID
	C
	C(=)
	
	

	Service Centre Address
	M
	M(=)
	
	

	Maximum UE Availability Time
	C
	C(=)
	
	

	SMS-GMSC Alert Event
	C
	C(=)
	
	

	SMS-GMSC Diameter Address
	C
	C(=)
	
	

	New SGSN Number
	C
	C(=)
	
	

	New SGSN Diameter Address
	C
	C(=)
	
	

	New MME Number
	C
	C(=)
	
	

	New MME Diameter Address
	C
	C(=)
	
	

	New MSC Number
	C
	C(=)
	
	

	Reset-ID LIST
	C
	C(=)
	
	

	User error
	
	
	C
	C(=)

	Provider error
	
	
	
	O



[bookmark: _Toc533163511]12.5.3	Parameter use
Invoke id
See definition in clause 7.6.1.
MSIsdn-Alert
See definition in clause 7.6.2. 
When the service is used between the HLR and the SMS-IWMSC, the provided MSISDN shall be the one which is stored in the Message Waiting Data file. If no MSISDN is available, the dummy MSISDN value (see clause 3 of 3GPP TS 23.003 [17]) shall be sent and an IMSI or Correlation ID (SIP-URI-B) shall be present. 
When the service is used between the HLR and the SMS-IWMSC after HLR restart due to a loss of Message Waiting Data, the dummy MSISDN value (see clause 3 of 3GPP TS 23.003 [17]) shall be sent and a Reset-ID LIST shall be present.
When the service is used between an MME (via an IWF), SGSN or MSC and the SMS-GMSC, the dummy MSISDN value (see clause 3 of 3GPP TS 23.003 [17]) shall be sent and an IMSI shall be present.
IMSI
When the service is used between the HLR and the SMS-IWMSC, the provided IMSI shall be the identifier which is stored in the Message Waiting Data file if no MSISDN is available in the context of T4 device triggering (see 3GPP TS 23.682 [148]). 
When the service is used between an MME (via an IWF), SGSN or MSC and the SMS-GMSC, this information element shall contain the IMSI in the request sent from the MME (via an IWF), SGSN or MSC, or the User Identifier Alert previously sent in the MT Forward Short Message response, when the request is sent from the SMS Router to the SMS-GMSC.
Correlation ID
When the service is used between the HLR and the SMS-IWMSC, the provided SIP-URI-B within the Correlation ID parameter shall be the identifier which is stored in the Message Waiting Data file if no MSISDN is available in a retry context of SMS for IMS UE to IMS UE without MSISDN (see 3GPP TS 23.204 [134]). HLR-ID and SIP-URI-A shall be absent. 
When the service is used between an MME (via an IWF), SGSN or MSC and the SMS-GMSC, this information element shall not be included.
Service Centre Address
See definition in clause 7.6.2. 
When the service is used between the HLR and the SMS-IWMSC, this information element shall contain the E.164 number of the Service Center. 
When the service is used between an MME (via an IWF), SGSN or MSC and the SMS-GMSC, this information element shall contain the E.164 number of the SMS-GMSC (or SMS Router) previously received in the SMS-GMSC Address IE in the MT Forward Short Message Request.
Maximum UE Availability Time
See definition in clause 7.6.8. 
When the service is used between the HLR and the SMS-IWMSC, this information element shall be included, if available. 
When the service is used between an MME (via an IWF), SGSN or MSC and the SMS-GMSC, this information element shall not be included.
SMS-GMSC Alert Event
See definition in clause 7.6.8. 
When the service is used between the HLR and the SMS-IWMSC, this information element shall not be included.
When the service is used between an MME (via an IWF), SGSN or MSC and the SMS-GMSC, this information element shall either indicate that the MS is now available for MT SMS or that the MS has moved under the coverage of another MME, SGSN or MSC.
New SGSN Number
See definition in clause 7.6.8. 
When the service is used between the HLR and the SMS-IWMSC, this information element shall not be included.
When the service is used between an MME (via an IWF) or SGSN and the SMS-GMSC, this information element may be included if the SMS-GMSC Alert Event indicates that the MS has moved under the coverage of another SGSN. When present, it shall contain the E.164 number of the new SGSN serving the MS.
New MME Number
See definition in clause 7.6.8. 
When the service is used between the HLR and the SMS-IWMSC, this information element shall not be included.
When the service is used between an MME (via an IWF) or SGSN and the SMS-GMSC, this information element may be included if the SMS-GMSC Alert Event indicates that the MS has moved under the coverage of another MME. When present, it shall contain the E.164 number of the new MME serving the MS.
New SGSN Diameter Address
See definition in clause 7.6.8. 
When the service is used between the HLR and the SMS-IWMSC, this information element shall not be included.
When the service is used between an MME (via an IWF) or SGSN and the SMS-GMSC, this information element shall be included if available and if the SMS-GMSC Alert Event indicates that the MS has moved under the coverage of another SGSN. When present, it shall contain the Diameter Identity of the new SGSN serving the MS.
New MME Diameter Address
See definition in clause 7.6.8. 
When the service is used between the HLR and the SMS-IWMSC, this information element shall not be included.
When the service is used between an MME (via an IWF) or SGSN and the SMS-GMSC, this information element shall be included if available and if the SMS-GMSC Alert Event indicates that the MS has moved under the coverage of another MME. When present, it shall contain the Diameter Identity of the new MME serving the MS.
SMS-GMSC Diameter Address
See definition in clause 7.6.2.
When the service is used between the HLR and the SMS-IWMSC, this information element shall not be included. 
When the service is used between an MME (via an IWF), SGSN or MSC and the SMS-GMSC, this information element shall contain, if available, the Diameter Identity of the SMS-GMSC (or SMS Router) previously received in the SMS-GMSC Diameter Address IE in the MT Forward Short Message Request. 
New MSC Number
See definition in clause 7.6.8.33. 
When the service is used between the HLR and the SMS-IWMSC, this information element shall not be included.
When the service is used between an MSC and the SMS-GMSC, this information element may be included if the SMS-GMSC Alert Event indicates that the MS has moved under the coverage of another MSC. When present, it shall contain the E.164 number of the new MSC serving the MS.
Reset-ID LIST
The Reset-ID LIST is a list of Reset-IDs. It shall be present if the service is used by the HLR after HLR restart, and shall be used to identify waiting short messages for subscribers potentialy affected by the restart (loss of MWD).
User error
The following errors defined in clause 7.6.1 may be used, depending on the nature of the fault:
-	System Failure;
-	Unexpected Data Value;
-	Data missing.
Provider error
For definition of provider errors see clause 7.6.1.
[bookmark: _Toc533163512]* * * Next Change * * * *
12.6	MAP-INFORM-SERVICE-CENTRE service
[bookmark: _Toc533163513]12.6.1	Definition
This service is used between the HLR and the gateway MSC (transiting an SMS Router, if present) to inform the Service Centre which MSISDN number is stored in the Message Waiting Data file. If the stored MSISDN number is not the same as the one received from the gateway MSC in the MAP-SEND-ROUTING-INFO-FOR-SM service primitive the stored MSISDN number is included in the message.
The service may also be used by the HLR to inform the Service Centre about the Reset-Id associated to the resource in the HLR (e.g. Message Waiting Data List).
Additionally the status of MCEF, MNRF and MNRG flags and the inclusion of the particular Service Centre address in the Message Waiting Data list is informed to the gateway MSC when appropriate. 
If the HLR has stored a single MNRR, the value is included in the Absent Subscriber Diagnostic SM parameter.
If the HLR has stored a second MNRR, the value of the MNRR for the MSC is included in the Absent Subscriber Diagnostic SM parameter and the value of the MNRR for the SGSN is included in the Additional Absent Subscriber Diagnostic SM parameter.
The MAP-INFORM-SERVICE-CENTRE service is a non-confirmed service using the primitives from table 12.6/1.
[bookmark: _Toc533163514]12.6.2	Service primitives
Table 12.6/1: MAP-INFORM-SERVICE-CENTRE
	Parameter name
	Request
	Indication

	Invoke Id
	M
	M(=)

	MSIsdn-Alert
	C
	C(=)

	MWD Status
	C
	C(=)

	Absent Subscriber Diagnostic SM
	C
	C(=)

	Additional Absent Subscriber Diagnostic SM
	C
	C(=)

	Reset-Id
	U
	C(=)



[bookmark: _Toc533163515]12.6.3	Parameter use
Invoke id
See definition in clause 7.6.1.
MSIsdn-Alert
See definition in clause 7.6.2. This parameter refers to the MSISDN stored in a Message Waiting Data file in the HLR.
MWD Status
See definition in clause 7.6.8. This parameter indicates the status of the MCEF, MNRF and MNRG flags and the status of the particular SC address presence in the Message Waiting Data list.
Absent Subscriber Diagnostic SM
See definition in clause 7.6.8. 
Additional Absent Subscriber Diagnostic SM
See definition in clause 7.6.8.
[bookmark: _Toc533163516]Reset-Id
The Reset-Id identifies a resource in the HLR (e.g.Message Waiting Data list) that may get lost due to restart.
* * * Next Change * * * *
[bookmark: _Toc533163768]17.7.1	Mobile Service data types
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3GPP

3GPP
.$MAP-MS-DataTypes {
   itu-t identified-organization (4) etsi (0) mobileDomain (0)
   gsm-Network (1) modules (3) map-MS-DataTypes (11) version18 (18)}

DEFINITIONS

IMPLICIT TAGS

::=

BEGIN

EXPORTS

*************text not shown for clarity************

	AddressString,
ISDN-AddressString, 
	ISDN-SubaddressString, 
	FTN-AddressString,
	AccessNetworkSignalInfo,
	IMSI, 
	IMEI,
	TMSI,
	HLR-List,
	LMSI,
	Identity,
	GlobalCellId,
	CellGlobalIdOrServiceAreaIdOrLAI,
	Ext-BasicServiceCode,
	NAEA-PreferredCI,
	EMLPP-Info, 
	MC-SS-Info,
	SubscriberIdentity,
	AgeOfLocationInformation,
	LCSClientExternalID,
	LCSClientInternalID,
	Ext-SS-Status,
	LCSServiceTypeID,
	ASCI-CallReference,
	TBCD-STRING,
	LAIFixedLength,
	PLMN-Id,
EMLPP-Priority,
GSN-Address,
DiameterIdentity,
Time,
E-UTRAN-CGI,
NR-CGI,
TA-Id,
RAIdentity,
NetworkNodeDiameterAddress,
Reset-Id
FROM MAP-CommonDataTypes {
   itu-t identified-organization (4) etsi (0) mobileDomain (0)
   gsm-Network (1) modules (3) map-CommonDataTypes (18) version18 (18)}


*************text not shown for clarity************



Reset-Id ::= OCTET STRING (SIZE (1..4)) 
	-- Reset-Ids shall be unique within the HPLMN.


*************text not shown for clarity************
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[bookmark: _Toc533163769]* * * Next Change * * * *
[bookmark: _Toc533163773]17.7.6	Short message data types

.$MAP-SM-DataTypes {
   itu-t identified-organization (4) etsi (0) mobileDomain (0)
   gsm-Network (1) modules (3) map-SM-DataTypes (16) version18 (18)}

DEFINITIONS

IMPLICIT TAGS

::=

BEGIN


*************text not shown for clarity************


IMPORTS
	AddressString,
	ISDN-AddressString,
	SignalInfo,
	IMSI,
	LMSI,
	ASCI-CallReference,
	Time,
	NetworkNodeDiameterAddress,
	HLR-Id
	Reset-Id

FROM MAP-CommonDataTypes {
   itu-t identified-organization (4) etsi (0) mobileDomain (0)
   gsm-Network (1) modules (3) map-CommonDataTypes (18) version18 (18)}



*************text not shown for clarity************



InformServiceCentreArg ::= SEQUENCE {
	storedMSISDN	ISDN-AddressString	OPTIONAL,
	mw-Status	MW-Status	OPTIONAL,
	extensionContainer	ExtensionContainer	OPTIONAL,
	... ,
	absentSubscriberDiagnosticSM	AbsentSubscriberDiagnosticSM	OPTIONAL,
	additionalAbsentSubscriberDiagnosticSM	[0]	AbsentSubscriberDiagnosticSM	OPTIONAL,
	reset-Id		[1] Reset-Id	OPTIONAL }
	-- additionalAbsentSubscriberDiagnosticSM may be present only if 
	-- absentSubscriberDiagnosticSM is present.
	-- if included, additionalAbsentSubscriberDiagnosticSM is for GPRS and
	-- absentSubscriberDiagnosticSM is for non-GPRS

*************text not shown for clarity************



[bookmark: _Toc533163774]* * * Next Change * * * *
17.7.7	Error data types

.$MAP-ER-DataTypes {
   itu-t identified-organization (4) etsi (0) mobileDomain (0)
   gsm-Network (1) modules (3) map-ER-DataTypes (17) version18 (18)}

DEFINITIONS

IMPLICIT TAGS

::=

BEGIN


*************text not shown for clarity************


IMPORTS
	SS-Status
FROM MAP-SS-DataTypes {
   itu-t identified-organization (4) etsi (0) mobileDomain (0)
   gsm-Network (1) modules (3) map-SS-DataTypes (14) version18 (18)}

	SignalInfo,
	BasicServiceCode,
	NetworkResource,
	AdditionalNetworkResource,
	IMSI,
	Time,
	Reset-Id
FROM MAP-CommonDataTypes {
   itu-t identified-organization (4) etsi (0) mobileDomain (0)
   gsm-Network (1) modules (3) map-CommonDataTypes (18) version18 (18)}


*************text not shown for clarity************



AbsentSubscriberSM-Param ::= SEQUENCE {
	absentSubscriberDiagnosticSM	AbsentSubscriberDiagnosticSM	OPTIONAL,
	-- AbsentSubscriberDiagnosticSM can be either for non-GPRS 
	-- or for GPRS
	extensionContainer	ExtensionContainer	OPTIONAL,
	...,
	additionalAbsentSubscriberDiagnosticSM  	[0] 	AbsentSubscriberDiagnosticSM	OPTIONAL,
	-- if received, additionalAbsentSubscriberDiagnosticSM 
	-- is for GPRS and absentSubscriberDiagnosticSM is 
	-- for non-GPRS
	imsi		[1] IMSI	OPTIONAL,
	-- when sent from HLR to IP-SM-GW, IMSI shall be present if UNRI is not set 
	-- to indicate that the absent condition is met for CS and PS but not for IMS. 
	requestedRetransmissionTime	[2] Time	OPTIONAL,
	userIdentifierAlert	[3] IMSI	OPTIONAL,
	reset-Id		[4] Reset-Id	OPTIONAL }

*************text not shown for clarity************


[bookmark: _Toc533163775]* * * Next Change * * * *
17.7.8	Common data types

.$MAP-CommonDataTypes {
   itu-t identified-organization (4) etsi (0) mobileDomain (0)
   gsm-Network (1) modules (3) map-CommonDataTypes (18) version18 (18)}

DEFINITIONS

IMPLICIT TAGS

::=

BEGIN

EXPORTS

	-- general data types and values
	AddressString,
	ISDN-AddressString,
	maxISDN-AddressLength,
	FTN-AddressString,
	ISDN-SubaddressString,
	ExternalSignalInfo, 
	Ext-ExternalSignalInfo, 
AccessNetworkSignalInfo,
	SignalInfo,
	maxSignalInfoLength,
	AlertingPattern,
	TBCD-STRING,
	DiameterIdentity,
	Time,
	HLR-Id,

	-- data types for numbering and identification
	IMSI,
	TMSI, 
	Identity,
	SubscriberId,
	IMEI,
	HLR-List,
	LMSI,
	GlobalCellId,
	NetworkResource,
	AdditionalNetworkResource,
	NAEA-PreferredCI, 
	NAEA-CIC, 
	ASCI-CallReference,
	SubscriberIdentity,
	PLMN-Id,
	E-UTRAN-CGI,
	NR-CGI,
	TA-Id,
	RAIdentity,
	NetworkNodeDiameterAddress,
	Reset-Id


*************text not shown for clarity************



-- data types for numbering and identification

Reset-Id ::= OCTET STRING (SIZE (1..4)) 
	-- Reset-Ids shall be unique within the HPLMN.

*************text not shown for clarity************


[bookmark: _Toc533163776]* * * Next Change * * * *
[bookmark: _Toc533163842]19.3.2	HLR fault recovery procedures
[bookmark: _Toc533163843]19.3.2.1	General
For the HLR, periodic back-up of data to non-volatile memory is mandatory.
Data that have been changed after the last back-up and before the restart of the HLR cannot be recovered by reload from the non-volatile memory. Therefore, a restoration procedure is triggered for each IMSI record that has been affected by the HLR fault at the first authenticated radio contact with the MS concerned.
Similarly, Message Waiting Data that have been changed after the last back-up and before the restart of the HLR cannot be recovered by reload from non-volatile memory. Therefore, a restoration procedure may be triggered for each SMS Service Centre from a pre-configured list.
As an implementation option, a notification can be forwarded to the MS to alert the subscriber to check the parameters for supplementary services that allow subscriber controlled input (MAP_FORWARD_CHECK_SS_INDICATION service). If the VLR receives this notification from the HLR it shall forward the notification to the MS. If the Gs-interface is implemented the VLR shall not forward this notification.
A restoration procedure may also be triggered for IMSI records that shares subscription data with other IMSI records when the shared subscription data is modified, added or deleted. This option presumes the support of Reset-IDs.
The message flow for HLR restoration for a non-GPRS subscriber is shown in figure 19.3.2/1.
The message flow for HLR restoration for a GPRS subscriber is shown in figure 19.3.2/2.
The message flow for HLR restoration for SMS is shown in figure 23.4/3a.



1)	MAP_RESET_req/ind
2)	MAP_PROCESS_ACCESS_REQUEST_req/ind
3)	MAP_UPDATE_LOCATION_req/ind
4)	MAP_ACTIVATE_TRACE_MODE_req/ind (Note 1, Note 2)
5)	MAP_ACTIVATE_TRACE_MODE_rsp/cnf (Note 1, Note 2)
6)	MAP_INSERT_SUBSCRIBER_DATA_req/ind
7)	MAP_INSERT_SUBSCRIBER_DATA_rsp/cnf
8)	MAP_UPDATE_LOCATION_rsp/cnf 
9)	MAP_FORWARD_CHECK_SS_INDICATION_req/ind (Note 1)
10)	MAP_FORWARD_CHECK_SS_INDICATION_req/ind (Note 1)

NOTE 1:	Services printed in italics are optional.
NOTE 2:	If subscriber tracing is active in the HLR.

Steps 2 to 10 may be skipped if the procedure is used to update shared subscription data.

Figure 19.3.2/1: Message flow for HLR restoration (non-GPRS)




1)	MAP_RESET_req/ind
2)	MAP_UPDATE_GPRS_LOCATION_req/ind
3)	MAP_ACTIVATE_TRACE_MODE_req/ind (Note 1, Note 2)
4)	MAP_ACTIVATE_TRACE_MODE_rsp/cnf (Note 1, Note 2)
5)	MAP_INSERT_SUBSCRIBER_DATA_req/ind
6)	MAP_INSERT_SUBSCRIBER_DATA_rsp/cnf
7)	MAP_UPDATE_GPRS_LOCATION_rsp/cnf 

NOTE 1:	Services printed in italics are optional.
NOTE 2:	If subscriber tracing is active in the HLR.

Steps 2 to 7 may be skipped if the procedure is used to update shared subscription data.


Figure 19.3.2/2: Message flow for HLR restoration (GPRS)
[bookmark: _Toc533163844]19.3.2.2	Procedure in the HLR
The MAP process in the HLR to notify the relevant serving nodes that the HLR has restarted is shown in figure 19.3.2/3.
The SGSN address list includes one instance of the address of each SGSN in which (according to the HLR data retrieved from the non-volatile memory) there is at least one subscriber registered who is affected by the HLR restart.
The VLR address list includes one instance of the address of each VLR in which (according to the HLR data retrieved from the non-volatile memory) there is at least one subscriber registered who is affected by the HLR restart.
The IWMSC address list may be preconfigured in the HLR. 
The MAP process in the HLR to notify a VLR that the HLR has restarted is shown in figure 19.3.2/4. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:
Receive_Open_Cnf			see subclause 25.1.2.
The MAP process in the HLR to notify an SGSN that the HLR has restarted is shown in figure 19.3.2/5. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:
Receive_Open_Cnf			see subclause 25.1.2.
[bookmark: _Toc533163845]19.3.2.3	Procedure in the VLR
The MAP process in the VLR to handle a notification that an HLR has restarted is shown in figure 19.3.2/6. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:
Receive_Open_Ind			see subclause 25.1.1.
When Reset-IDs are not supported or not present in the MAP_RESET indication, the VLR uses the HLR number or the HLR identity list included in the MAP_RESET indication to identify the IMSI records which are affected by the HLR restart. 
When Reset-IDs are supported and present in the MAP_RESET indication, the VLR uses the Reset-IDs included in the MAP_RESET indication to identify the affected IMSI records.
The task "Update Data" includes any required action to let the update come into effect.
If the update of shared subscription data requires only local updates in the VLR (i.e., the update of the profile does not imply to initiate any signalling interaction towards other network nodes), the updates should be performed immediately (e.g. deleting an Operator Determined Barring).
If the update of shared subscription data implies initiating a signalling interaction towards other nodes, the signalling towards other nodes should be deferred to the next authenticated radio contact with that UE.
NOTE:	The rational for the recommendation to defer signalling towards other nodes until the next authenticated radio contact is to consider impacts to the network only when the updates are required, and to spread the signalling towards other nodes over some time, based on user’s activity.
To avoid high processing/signalling load resulting from shared subscription data update, processing/signalling actions resulting from data updates in the VLR may take a maximum operator configuration-depending time.

[bookmark: _Toc533163846]19.3.2.4	Procedure in the SGSN
The MAP process in the SGSN to handle a notification that an HLR has restarted is shown in figure 19.3.2/7. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:
Receive_Open_Ind			see subclause 25.1.1.
When Reset-IDs are not supported or not present in the MAP_RESET indication, the SGSN uses the HLR number or the HLR identity list included in the MAP_RESET indication to identify the IMSI records which are affected by the HLR restart. 
When Reset-IDs are supported and present in the MAP_RESET indication, the SGSN uses the Reset-IDs included in the MAP_RESET indication to identify the affected IMSI records.
The task "Update Data" includes any required action to let the update come into effect.
If the update of shared subscription data requires only local updates in the SGSN (i.e., the update of the profile does not imply to initiate any signalling interaction towards other network nodes), the updates should be performed immediately (e.g. deleting an Operator Determined Barring).
If the update of shared subscription data implies initiating a signalling interaction towards other nodes, the signalling towards other nodes should be deferred to the next authenticated radio contact with that UE.
NOTE:	The rational for the recommendation to defer signalling towards other nodes until the next authenticated radio contact is to consider impacts to the network only when the updates are required, and to spread the signalling towards other nodes over some time, based on user’s activity.
To avoid high processing/signalling load resulting from shared subscription data update, processing/signalling actions resulting from data updates in the SGSN may take a maximum operator configuration-depending time.



Figure 19.3.2/3: Process Restart_HLR

Figure 19.3.2/4: Process Send_Reset_To_VLR_HLR

Figure 19.3.2/5: Process Send_Reset_To_SGSN_HLR


Figure 19.3.2/6: Process Receive_Reset_VLR


Figure 19.3.2/7: Process Receive_Reset_SGSN
[bookmark: _Toc533163847]
* * * Next Change * * * *
[bookmark: _Toc533164025]23.4	The Short Message Alert procedure
The Short Message Alert procedure is used to alert the Service Centre when the mobile subscriber is active after a short message transfer has failed because the mobile subscriber is not reachable, or when the MS has indicated that it has memory capacity to accept a short message.
The Short Message Alert procedure may also be used by the HLR to indicate to the Service Centre that the HLR has lost its Message Waiting Data e.g. due to a restart.
The message flow for the Short Message Alert procedure for the case when the mobile subscriber was not reachable is shown in figure 23.4/1.



1)	CM Service Request (**), Page response or Location Updating (3GPP TS 24.008 [35]).
2)	MAP_PROCESS_ACCESS_REQUEST / MAP_UPDATE_LOCATION_AREA (**).
3)	MAP_READY_FOR_SM (Mobile Present) / MAP_UPDATE_LOCATION /
Supplementary Service Control Request (*).
4)	MAP_READY_FOR_SM_ACK (*).
5)	MAP_ALERT_SERVICE_CENTRE (notes 1 and 2).
6)	Alert Service Centre (3GPP TS 23.040).
7)	MAP_ALERT_SERVICE_CENTRE_ACK.
NOTE 1:	To all Service Centres in the Message Waiting List.
NOTE 2:	The HLR initiates the MAP_ALERT_SERVICE_CENTRE service only if the MS Memory Capacity Exceeded flag is clear.
(*)	For GPRS, messages 3) and 4) are sent/received by the SGSN.
(**)	These messages are not used by the SGSN.

Figure 23.4/1: Short message alert procedure (Mobile is present)
The message flow for the Short Message Alert procedure for the case where the MS indicates that it has memory capacity to accept one or more short messages is shown in figure 23.4/2.



1)	SM memory capacity available ( 3GPP TS 24.011 [37]).
2)	MAP_READY_FOR_SM (Memory Available) (*).
3)	MAP_READY_FOR_SM (Memory Available) (**).
4)	MAP_READY_FOR_SM_ACK (**).
5)	MAP_READY_FOR_SM_ACK (*).
6)	SM memory capacity available (Acknowledge) (3GPP TS 24.011 [37]).
7)	MAP_ALERT_SERVICE_CENTRE (note).
8)	Alert Service Centre (3GPP TS 23.040).
9)	MAP_ALERT_SERVICE_CENTRE_ACK.
NOTE:	To all Service Centres in the Message Waiting List.
(*)	Messages 2) and 5) are not used by the SGSN.
(**)	For GPRS, messages 3) and 4) are sent/received by the SGSN.

Figure 23.4/2: Short message alert procedure (MS memory capacity available)
In addition the following MAP services are used in the MS memory available case:
MAP_PROCESS_ACCESS_REQUEST	(see subclause 8.3); (*)
MAP_AUTHENTICATE	(see subclause 8.5); (*)
MAP_SET_CIPHERING_MODE	(see subclause 8.6); (*)
MAP_PROVIDE_IMSI	(see subclause 8.9); (*)
MAP_CHECK_IMEI	(see subclause 8.7); 
MAP_FORWARD_NEW_TMSI	(see subclause 8.9); (*)
MAP_TRACE_SUBSCRIBER_ACTIVITY	(see subclause 9.1). (*)
(*)	These services are not used by the SGSN.
The Short Message Alert procedure when the MS indicates successful transfer after polling is shown in figure 23.4/3.



1)	MAP_REPORT_SM_DELIVERY_STATUS (Successful Transfer).
2)	MAP_REPORT_SM_DELIVERY_STATUS_ACK.
3)	MAP_ALERT_SERVICE_CENTRE (note).
4)	Alert Service Centre (3GPP TS 23.040).
5)	MAP_ALERT_SERVICE_CENTRE_ACK.
NOTE:	To all Service Centres in the Message Waiting List.

Figure 23.4/3: Short message alert procedure (Successful transfer after polling)
[bookmark: _Toc533164026]The Short Message Alert procedure when the HLR restarts is shown in figure 23.4/3a.



1)	MAP_ALERT_SERVICE_CENTRE (note).
2)	Alert Service Centre (3GPP TS 23.040).
3)	MAP_ALERT_SERVICE_CENTRE_ACK.
NOTE:	To all Service Centres in a preconfigured list.

Figure 23.4/3a: Short message alert procedure (HLR restart)
* * * Next Change * * * *
[bookmark: _Toc533164033]23.4.4	Procedure in the HLR
The process starts when the HLR receives a dialogue opening request using the application context mwdMngtContext. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:
Receive_Open_Ind		see subclause 25.1.1;
Check_Indication		see subclause 25.2.1;
Alert_Service_Centre_HLR	see subclause 25.10.3.
Sheet 1: If the dialogue opening request is from an SGSN, version 2 and version 1 of the application context are not applicable.
The short message alert process in the HLR is shown in figure 23.4/7.
For HLR restart procedure see figure 19.3.2/3.
[bookmark: _Toc533164034]* * * End Of Change * * * *
image1.wmf
 

 

 

MSC

 

1

 

 

VLR

 

 

HLR

 

2

 

3

 

4

 

5

 

6

 

7

 

8

 

9

 

10

 


oleObject1.bin












VLR











MSC







10















HLR























1







2







9







8











7











5







6







3















4












image2.wmf
 

 

1

 

 

SGSN

 

 

HLR

 

2

 

3

 

4

 

5

 

6

 

7

 


oleObject2.bin












SGSN























HLR























1















7











6











4







5







2















3












image3.wmf
Process in the HLR to notify

the relevant serving nodes after

an HLR restart

process Restart_HLR

R_HLR1(1)

Signals from the right

are from the O&M 

application in the HLR

Null

OM_

RESTART_ind

Reload data 

from backup

1

Subscriber

tracing active

in SGSN:=False

For each GPRS subscriber

affected by the HLR restart

Subscriber

tracing active

in VLR:=False

For each non-GPRS subscriber

affected by the HLR restart

MS purged for

GPRS:=False

For each GPRS subscriber

affected by the HLR restart

MS purged:=

False

For each non-GPRS subscriber

affected by the HLR restart

Read SGSN

address list

Read VLR

address list

Send_Reset_

To_SGSN_HLR

Send_Reset_

To_VLR_HLR

All

SGSNs

notified?

All

VLRs

notified?

Forward Check SS

indication supported?

Null

Check SS 

required:=True

For each non-GPRS subscriber

affected by the HLR restart

1

No

Yes

No

Yes

Yes

No


image4.emf
Read 

IWMSC 

address list

Alert_SC_HLR

All IWMSCs 

notified?

No

Yes


oleObject3.bin
Read IWMSC address list


Alert_SC_HLR


All IWMSCs notified?


No


Yes



image5.wmf
Process in the HLR to

send a Reset message to 

a VLR

process Send_Reset_To_VLR_HLR

SR_VLR_HLR1(1)

Signals to the left

are to the VLR

MAP_OPEN_req

MAP_RESET_req

MAP_DELIMITER_req

Receive_

Open_Cnf

Perform

MAP Vr

dialogue

MAP_

CLOSE_

req

Release method=

Prearranged End

Vr

OK

Error


image6.wmf
Process in the HLR to

send a Reset message to 

a VLR

process Send_Reset_To_VLR_HLR

SR_VLR_HLR1(1)

Signals to the left

are to the VLR

MAP_OPEN_req

MAP_RESET_req

MAP_DELIMITER_req

Receive_

Open_Cnf

Perform

MAP Vr

dialogue

MAP_

CLOSE_

req

Release method:=

Prearranged End

Vr

OK

Error


image7.emf
MAP_

RESET_

ind

Receive_

Open_Ind

Process Receive_Reset_VLR

RR_VLR1(1)

Process in the VLR to handle 

a Reset message from the 

HLR

Signals to/from the right

are to/from the HLR

Identify

IMSI records

Shared

Data

Update

Error

OK

Release method :=

Prearranged End

MAP_

CLOSE_

req

Null

Wait_For_

Service_

Primitive

Perform

MAP Vr

dialogue

Vr

Null

Null

MAP_P_

ABORT_

ind

Null

Location

Information

Confirmed in

HLR:= False

For each identified

IMSI record

Subscriber

Tracing active :=

False

For each identified

IMSI record

Null

no

Update

Data

Success?

Location

Information

Confirmed in

HLR:= False

Subscriber

Tracing active :=

False

Null

yes

yes

no

For each identified

IMSI record


oleObject4.bin
�

�

�

�

�

�

�

�

MAP_
RESET_
ind


Null


Receive_
Open_Ind


Process Receive_Reset_VLR


RR_VLR1(1)


Process in the VLR to handle a Reset message from the HLR


Signals to/from the right
are to/from the HLR


MAP_P_
ABORT_
ind


Wait_For_
Service_
Primitive


Perform
MAP Vr
dialogue


Vr


Location
Information
Confirmed in
HLR:= False


Null


Identify
IMSI records


Null


Shared
Data
Update


Null


For each identified
IMSI record


Subscriber
Tracing active :=
False


For each identified
IMSI record


Null


no


Update
Data


Success?


Location
Information
Confirmed in
HLR:= False


Subscriber
Tracing active :=
False


Null


yes


Error


OK


yes


no


For each identified
IMSI record


Release method :=
Prearranged End


MAP_
CLOSE_
req



image8.emf
MAP_

RESET_

ind

Receive_

Open_Ind

Process Receive_Reset_SGSN

RR_SGSN1(1)

Process in the SGSN to 

handle a Reset message from 

the HLR

Signals to/from the right

are to/from the HLR

Identify

IMSI records

Shared

Data

Update

Error

OK

Release method :=

Prearranged End

MAP_

CLOSE_

req

Null

Wait_For_

Service_

Primitive

Perform

MAP Vr

dialogue

Vr

Null

Null

MAP_P_

ABORT_

ind

Null

Location

Information

Confirmed in

HLR:= False

For each identified

IMSI record

Subscriber

Tracing active :=

False

For each identified

IMSI record

Null

no

Update

Data

Success?

Location

Information

Confirmed in

HLR:= False

Subscriber

Tracing active :=

False

Null

yes

yes

no

For each identified

IMSI record


oleObject5.bin
�

�

�

�

�

�

�

�

MAP_
RESET_
ind


Null


Receive_
Open_Ind


Process Receive_Reset_SGSN


RR_SGSN1(1)


Process in the SGSN to handle a Reset message from the HLR


Signals to/from the right
are to/from the HLR


MAP_P_
ABORT_
ind


Wait_For_
Service_
Primitive


Perform
MAP Vr
dialogue


Vr


Location
Information
Confirmed in
HLR:= False


Null


Identify
IMSI records


Null


Shared
Data
Update


Null


For each identified
IMSI record


Subscriber
Tracing active :=
False


For each identified
IMSI record


Null


no


Update
Data


Success?


Location
Information
Confirmed in
HLR:= False


Subscriber
Tracing active :=
False


Null


yes


Error


OK


yes


no


For each identified
IMSI record


Release method :=
Prearranged End


MAP_
CLOSE_
req



image9.wmf
 

MS

 

Serving

 

MSC or

 

SGSN

 

VLR

 

HLR

 

Interworking

 

MSC

 

SC

 

1

 

2

 

3

 

5

 

4

 

5

 

5

 

6

 

6

 

6

 

7

 

7

 

7

 


oleObject6.bin


MS







Serving�MSC or�SGSN







VLR







HLR







Interworking�MSC







SC







1







2







3







5







4







5







5







6







6







6







7







7







7












image10.wmf
 

MS

 

Serving

 

MSC or

 

SGSN

 

VLR

 

HLR

 

Interworking

 

MSC

 

SC

 

1

 

2

 

3

 

5

 

4

 

7

 

6

 

8

 

8

 

7

 

7

 

9

 

8

 

9

 

9

 


oleObject7.bin


MS







Serving�MSC or�SGSN







VLR







HLR







Interworking�MSC







SC







1







2







3







5







4







7







8







6







8







8







7







7







9







9







9












image11.wmf
 

Gateway

 

MSC

 

HLR

 

Interworking

 

MSC

 

SC

 

1

 

2

 

3

 

3

 

3

 

4

 

5

 

5

 

5

 

4

 

4

 


oleObject8.bin


Gateway�MSC







HLR







Interworking�MSC







SC







1







2







3







3







3







4







5







5







5







4







4












image12.wmf
 

HLR

 

Interworking

 

MSC

 

SC

 

1

 

1

 

1

 

2

 

3

 

3

 

3

 

2

 

2

 


oleObject9.bin


2







2







3







3







3







2







1







1







1







SC







Interworking�MSC







HLR













 


 


3GPP TSG CT WG4 Meeting #89


 


C4


-


19


0144


 


Montreal, CANADA; 25


th 


Feb 


–


 


01


st


 


Mar 2019


 


CR


-


Form


-


v11.2


 


CHANGE REQUEST


 


 


 


29.002


 


CR


 


12


4


7


 


rev


 


-


 


Current version:


 


15.4.0


 


 


 


For 


HELP


 


on using this form


: c


omprehensive instructions can be found at 


 


http://www.3gpp.org/Change


-


Requests


.


 


 


 


Proposed change affects:


 


UICC a


pps


 


 


ME


 


 


Radio Access Network


 


 


Core Network


 


X


 


 


 


Title:


 


 


HLR restart impact to SMS


 


 


 


Source to WG:


 


Nokia, Nokia Shanghai Bell


 


Source to TSG:


 


CT4


 


 


 


Work item code:


 


TEI15


 


 


Date:


 


2019


-


01


-


03


 


 


 


 


 


 


Category:


 


F


 


 


Release:


 


Rel


-


15


 


 


Use 


one


 


of the following categories:


 


F


  


(correction)


 


A


  


(mirror corresponding to a change in an earlier 


release)


 


B


  


(addition of feature), 


 


C


  


(functional modification of feature)


 


D


  


(editorial modification)


 


Detailed explanations of the above categories can


 


be fo


und in 3GPP 


TR 21.900


.


 


Use 


one


 


of the following releases:


 


Rel


-


8


 


(Release 8)


 


Rel


-


9


 


(Release 9)


 


Rel


-


10


 


(Release 10)


 


Rel


-


11


 


(Release 11)


 


Rel


-


12


 


(Release 12)


 


Rel


-


13


 


(Release 13)


 


Rel


-


14


 


(Release 


14)


 


Rel


-


15


 


(Release 15)


 


Rel


-


16


 


(Release 16)


 


 


 


Reason for change:


 


When the HLR restarts, it may have lost (parts of) its Message Waiting Data. 


This results in scenarios where SMS Service Centres are not alerted when the 


HLR detects that an absen


t 


subscriber becomes available


,


 


and


 


the SMS Service 


Centre keeps waiting for 


an


 


alert


 


that will never be received. It is therefore 


proposed as an option to allow HLRs after restart to alert all Service Centres 


form a preconfigured list, so that the Service C


entres become aware of the 


situation and retry SMS delivery based on e.g. an internal schedule for the 


impacted waiting short messages, resulting in either a successful delivery or a 


recovery of the MWD in the HLR.


 


Impacted short messages are identified ba


sed 


on a Reset


-


Id.


 


 


 


Summary of change:


 


Add Reset


-


Id List to MAP


-


Alert


-


Service


-


Centre


 


Add Reset


-


Id to MAP


-


Inform


-


Service


-


Centre


 


and to AbsentSubscriberSM


-


Param


 


Move ASN.1 definition of Reset


-


Id from MS


-


DataTypes to CommonDataTypes


 


Enhance HLR fault 


recovery and Short Message Alert procedures


.


 


 


 


Consequences if not 


approved:


 


SMS S


ervice Centres may never receive an alert for waitin


g


 


short messages 


and 


short messages are not delivered although the subscriber may have become 


reachable.


 


 


 


Clauses 


affected:


 


12.5, 12.6, 17.7.1, 17.7.6, 17.7.7, 17.7.8, 19.3.2, 23.4, 


 


 


 


 


Y


 


N


 


 


 


Other specs


 


 


X


 


 


Other core specifications


 


 


TS/TR ... CR ... 


 


affected:


 


 


X


 


 


Test specifications


 


TS/TR ... CR ... 


 


(show related CRs)


 


 


X


 


 


O&M Specifications


 


TS/TR ... CR ... 


 


 


 


Other comments:


 


 


 


* * * 


First Change


 


* * * *


 


12.5


 


MAP


-


ALERT


-


SERVICE


-


CENTRE service


 




    3GPP TSG CT WG4 Meeting #89   C4 - 19 0144   Montreal, CANADA; 25 th  Feb  –   01 st   Mar 2019  

CR - Form - v11.2  

CHANGE REQUEST  

 

 29.002  CR  12 4 7  rev  -  Current version:  15.4.0   

 

For  HELP   on using this form : c omprehensive instructions can be found at    http://www.3gpp.org/Change - Requests .  

 

 

Proposed change affects:  UICC a pps   ME   Radio Access Network   Core Network  X  

 

 

Title:    HLR restart impact to SMS  

  

Source to WG:  Nokia, Nokia Shanghai Bell  

Source to TSG:  CT4  

  

Work item code:  TEI15   Date:  2019 - 01 - 03  

     

Category:  F   Release:  Rel - 15  

 Use  one   of the following categories:   F    (correction)   A    (mirror corresponding to a change in an earlier  release)   B    (addition of feature),    C    (functional modification of feature)   D    (editorial modification)   Detailed explanations of the above categories can   be fo und in 3GPP  TR 21.900 .  Use  one   of the following releases:   Rel - 8   (Release 8)   Rel - 9   (Release 9)   Rel - 10   (Release 10)   Rel - 11   (Release 11)   Rel - 12   (Release 12)   Rel - 13   (Release 13)   Rel - 14   (Release  14)   Rel - 15   (Release 15)   Rel - 16   (Release 16)  

  

Reason for change:  When the HLR restarts, it may have lost (parts of) its Message Waiting Data.  This results in scenarios where SMS Service Centres are not alerted when the  HLR detects that an absen t  subscriber becomes available ,   and   the SMS Service  Centre keeps waiting for  an   alert   that will never be received. It is therefore  proposed as an option to allow HLRs after restart to alert all Service Centres  form a preconfigured list, so that the Service C entres become aware of the  situation and retry SMS delivery based on e.g. an internal schedule for the  impacted waiting short messages, resulting in either a successful delivery or a  recovery of the MWD in the HLR.   Impacted short messages are identified ba sed  on a Reset - Id.  

  

Summary of change:  Add Reset - Id List to MAP - Alert - Service - Centre   Add Reset - Id to MAP - Inform - Service - Centre   and to AbsentSubscriberSM - Param   Move ASN.1 definition of Reset - Id from MS - DataTypes to CommonDataTypes   Enhance HLR fault  recovery and Short Message Alert procedures .  

  

Consequences if not  approved:  SMS S ervice Centres may never receive an alert for waitin g   short messages  and  short messages are not delivered although the subscriber may have become  reachable.  

  

Clauses  affected:  12.5, 12.6, 17.7.1, 17.7.6, 17.7.7, 17.7.8, 19.3.2, 23.4,   

  

 Y  N    

Other specs   X    Other core specifications    TS/TR ... CR ...   

affected:   X    Test specifications  TS/TR ... CR ...   

(show related CRs)   X    O&M Specifications  TS/TR ... CR ...   

  

Other comments:   

  * * *  First Change   * * * *   12.5   MAP - ALERT - SERVICE - CENTRE service  

