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7.1.8
Regional Restriction and Unsupported Services handling Function

This function is used to handle the regional restriction indication or unsupported service indication in Insert Subscriber Data ack message.  When the GLR receives the indication, the GLR initiates the location updating procedure toward the HLR. And later, when the user returns to an MSC/SGSN area that is not restricted due to regional subscription or an area that supports the services subscribed, the GLR identifies the need to notify the HLR of the return. Therefore the location updating procedure is initiated toward the HLR for this handling. 
7.1.9
Super Charger function
This function is used handle the location management procedure from the serving node (i.e. VLR or SGSN) which supports the Super-Charger features. This is basically the same as the Super-Charged HLR.(Refer to TS 23.116) Followings are supplementary explanation for the GLR behaviour as Super-Charged HLR.
· When the subscription data is updated by insert subscriber data procedure from the HLR, the GLR shall update the age indicator to reflect the change of the subscription data and sends the subscription data to the serving node identified by the GLR.
· In the case that GLR receives location registration request from the Super-Charged serving node and has no subscription data for the user, whatever the content of the age indicator in the request is, when the GLR receives from the subscription data from the HLR, it relays the data to the serving node.

7.2 Circuit Switched Service

7.2.1 Location Management Procedures

[Editor’s Note: This section may be modified after the finalising of restructuring of 23.012 and section 19 of 29.002.]

7.2.1.1 Location Updating Procedure

[Omission]
[image: image8.emf]The procedure Check_Absent_SUbscriberSM_In_GLR determines whether the GLR shall

delete its data for the MS based on the outcome of a MT-SMS delivery attempt for PS domain

Procedure Check_Absent_SubscriberSM_In_GLR 1(1)
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Functional requirements of GLR
(1)
Process Update_Location_GLR

Figure 7.2/3 shows SDL chart for Process UL_GLR.

Sheet1: procedure Check_Parameter refers to TS 23.012.

Sheet1: the test “HLR update required?” takes the “yes” exit the GLR checks  some flags (e.x. CCBS mon. flag) to perform the “Location Updating Screening Function (see to section 7.1.6)” and if it is needed to update location information to the HLR.

Sheet2: after the GLR sends an Update Location message to the HLR, the GLR receives the response with:

· an Inert Subscriber Data message, handled by the procedure Insert_Subscriber Data_GLR .

· a Forward Check SS indication message. This message will be relayed to the VLR without any change of the current state.

· an Update Location ack message. If the GLR receives this message, this indicates that updating has been successfully completed. The GLR sets the "(Location and Subscriber information)LSIC by HLR" indicator to "Confirmed". The GLR send an Update Location ack message to the VLR.

· an Update Location negative response message. If the GLR receives this message, this indicates that updating has been unsuccessfully completed. The GLR sets the “(Location and Subscriber information)LSIC by HLR” indicator to “False”. The GLR sends an Update Location negative to the VLR.

Sheet3: process SF_Cancel_Location_GLR is specified in subclause 7.2.1.2.
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Figure7.2/3(1): Process Update_Location_GLR
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Figure7.2/3(2): Process Update_Location_GLR
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Figure7.2/3(3): Process Update_Location_GLR
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Figure7.2/3(4): Process Update_Location_GLR
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Figure7.2/3(5): Process Update_Location_GLR

7.2.1.2 Cancel Location Procedure
The cancel location procedure in the network when MS leave the network is illustrated in figure 7.2/3. Each step is explained in the following list.
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Figure 7.2/3 Cancel Location Procedure in the Network

Procedure:
1)
When the HLR receives an Update Location message from newly visited VLR after the MS left the network with the GLR, the HLR initiates cancel location procedure to the GLR.

2)
The GLR receives a Cancel Location message from the HLR and transport to the previously visited VLR. When the GLR receives the response, the GLR transports it to the HLR and restores the roamer’s subscriber profile and location information.

3)
The HLR initiates insert subscriber data procedure to the newly visited VLR.

4)
After the procedure, the HLR returns the response of an Update Location message to the newly visited VLR.  
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Funtional requirements of GRL

(1)
Process Cancel_Location_GLR

Figure 7.2/5 shows SDL chart for Process Cnacel_Location_GLR.

Sheet1: procedure Check_Parameter refers to TS 23.012.
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Figure7.2/5: Process Cancel_Location_GLR
7.2.2 Retrieval of routeing information procedure

In 3G 23.018(Basic Call Handling) specification, the description for the basic call handling about MO and MT is stated.

Only the retrieval of routeing information for an MT call is related with the GLR.

Therefore, this specification states the retrieval of routeing information for an MT call.

7.2.2.1 Information flow for retrieval of routeing information for an MT call

The information flow for retrieval of routeing information for an MT call is shown in figure 7.2/6. ISUP signalling between the originating exchange and GMSCB, and between GMSCB and VMSCB is shown by solid lines; signalling over the MAP interfaces between GMSCB and HLRB and between HLRB and VLRB is shown by chain lines.
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Figure 7.2/6: Information flow for retrieval of routeing information for a basic mobile terminated call

When GMSCB receives an IAM, it analyses the called party address. If GMSCB can derive an HLR address from the B party address, it sends a request for routeing information (SRI) to HLRB. HLRB sends a request for a roaming number (PRN) to VLRB via GLRB. VLRB returns the roaming number in the PRN ack via GLR, and HLRB relays the roaming number to GMSCB in the SRI ack. GMSCB constructs an IAM using the roaming number, and sends it to VMSCB.
If the VLRB supports the Super-Charger features, when the VLRB receives a request for a roaming number (PRN) and has no subscriber data for the user, it checks whether the subscriber data record was removed by the Super-Charger database management function or not. (See TS 23.116) If the subscriber data was removed by the Super-Charger feature, the VLRB shall return the cause information set to Purged MS to the GLR by sending PRN negative response. When the GLR receives this information, it deletes the subscriber data for the user and relays the message to the HLR.
7.2.2.2 Functional requirements of network entities

[Omission]

7.2.2.2.1 Functional requirements of GLR

7.2.2.2.1.1. Process PRN_GLR

Figure 7.2/7 shows SDL chart for Process PRN_GLR.

Sheet1: the GLR receives a PRN message from the HLR.

Sheet1: after the GLR transfers the VLR Number, the GLR relays a PRN message to the VLR.

Sheet1: the GLR waits a PRN response and receives a PRN ack message or a PRN negative response message from the VLR.

Sheet1: after the GLR transfers the HLR Number, the GLR relays a PRN ack message or a PRN negative response message to the HLR.

[image: image16.emf]The procedure Super_Charged_Cancel_Location_GLR determines whether a Super-Charged GLR 

shall send the cancel location message to the previous network entity during location updating. 
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Figure7.2/7: Process PRN_GLR
[Omission]
7.7.7 Fundamental procedures within the point‑to‑point SMS

This subclause provides the procedures specific to the GLR introduction.

7.7.7.1 Short message mobile terminated
[Omission]
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Figure 7.7/5i): Short message transfer attempt failing over the SGSN as the first path and over the MSC as the second path
[Omission]

Operation 3: forwardShortMessage

The operation provides a means for the GLR or IM-MSC to transfer a short message to the MSC or to the SGSN respectively at which the MS is currently located.

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 IM-MSC ‑> MSC or GLR -> SGSN, MS being detached, or no paging response.
Note that the MSC and the SGSN shall not be aware of existence of the GLR and the IM-MSC.

Operation 4: InformSMDeliveryFailure

When the IM-MSC receives “3c. FailureReport” with absent subscriber cause, IM-MSC informs it to the GLR. The GLR checks if the reason of absent subscriber is due to the purged MS in the serving node (i.e. MSC or SGSN). If so, the GLR deletes the subscriber data for the user. Otherwise the GLR sets MNRF.
When the GLR receives “3c. FailureReport” with absent subscriber cause, the GLR checks if the reason of absent subscriber is due to the purged MS in the serving node (i.e. MSC or SGSN). If so, the GLR deletes the subscriber data for the user. Otherwise the GLR sets MNRG.
[image: image17.emf]The procedure Super_Charged_Location_Updating_GLR determines when a 
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Functional requirements of GLR

 (1) Process Inform_SM_Delivery_Failure_GLR

Figure 7.7/7 shows the SDL chart for Process Inform_SM_Delivery_Failure_GLR


Figure 7.7/7: Process Inform_SM_Delivery_Failure_GLR

(1) Process Check_Absent_SubscriberSM_In_GLR
Figure 7.7/8 shows the SDL chart for Procedure Check_Absent_SubscriberSM_In_GLR


Figure 7.7/8: Procedure Check_Absent_SuscriberSM_In_GLR
[Omission]

7.13 The interaction with Super-Charger
Following sub-clauses show the location updating procedures in the case that the serving nodes in the network with the GLR support the Super-Charger functionality.

7.13.1 First Location Updating Procedure in the Super-Charged network
The first location updating procedure in a Super-Charged network is illustrated in figure 7.13/1. Each step is explained in the following list.

[image: image5.wmf]GLR

HLR

1. Update Location or

2. Insert Subscriber Data

2. Insert Subscriber Data ack

3. Update Location 

ack or

Visited NW

Home NW

VLR/SGSN

Update GPRS Location

Update GPRS Location

1. Update Location or

2. Insert Subscriber Data

2. Insert Subscriber Data ack

Update GPRS Location 

ack

or

3. Update Location 

ack or

Update GPRS Location 

ack

or


Figure 7.13/1 First Location Updating Procedure in the case that visited NW supports the Super-Charger features
Procedure:
1) When the GLR receives an Update Location or Update GPRS Location message from a serving node (i.e, VLR or SGSN) and does not hold the subscriber’s information for the user (ex. at the first location updating to the GLR), it relays the message without age indicator (if age indicator is received from the serving node, the GLR deletes it) to the HLR
2)
The HLR stores the address and number of serving node. Thereafter the HLR initiates insert subscriber data procedure and cancel location procedure (only if both the HLR and previous serving node support the Super-Charger features). When the GLR receives Insert Subscriber Data message from the HLR, the GLR creates an age indicator and stores the subscriber’s information in the message and transports it to the serving node with the age indicator. 

3)
After these procedures, the HLR replies to an Update Location or Update GPRS Location message from the GLR and the GLR transports the response to the serving node.

7.13.2 Second and further Location Updating Procedure in the Super-Charged networks
The second and further location updating procedure in a Super-Charged network is illustrated in figure 7.13/2. Each step is explained in the following list.
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Figure 7.13/2: Second and further Location Updating Procedure in the case that visited NW supports the Super-Charger features

Procedure:
1)
When the GLR receives an Update Location or Update GPRS Location message with an age indicator from newly visited serving node (i.e. VLR or GSSN) and holds the subscriber information for the user (i.e. at second or further location updating to the GLR), the GLR stores the address and number of newly visited serving node included in the received message. 

2) The GLR initiates cancel location procedure if the previous node supports the Super-Charger features.

3) When the age indicator from the serving node indicates the serving node doesn’t request the subscription data, the GLR checks if the subscription data retained in serving node is consistent with that stored in the GLR. If so, the GLR shall not send subscription data to the newly visited serving node. Otherwise the GLR initiates the insert subscriber procedure to the serving node. 
4) After these procedures, the GLR replies to an Update Location or Update GPRS Location message from the serving node.
7.13.3 Cancel Location Procedure in the Super-Charged networks
The cancel location procedure in a Super-Charged network when MS leave the network is illustrated in figure 7.13/3. Each step is explained in the following list.
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Figure 7.13/3 Cancel Location Procedure in the case that visited NW supports the Super-Charger features

Procedure:
1) When the GLR receives a Cancel Location message from the HLR, it checks whether the serving node supports the Super-Charger features or not.

2) If the serving node doesn’t supports the Super-Charger features, the GLR initiates a cancel location procedure to the serving node.
3) When the GLR receives the response of the Cancel Location message, it responses to the HLR by sending the Cancel Location ack message.
7.13.4 Functional requirement for the GLR
7.13.4.1 Procedure Super_Charged_Cancel_Location_GLR
Figure 7.13/4 shows SDL chart for Procedure Super_Charged_Cancel_Location_GLR


Figure 7.13/4 Procedure Super_Charged_Cancel_Location_GLR
7.13.4.2 Procedure Super_Charged_Location Updating_GLR
Figure 7.13/5 shows SDL chart for Procedure Super_Charged_Location_Updating_GLR


Figure 7.13/5 Procedure Super_Charged_Location_Updating_GLR

8 The subscriber information stored in the GLR
The subscriber information stored in the GLR can be categorized into following types.
[Omission]

8.4 Information for support of Super-Charger functionality
This information is used for the GLR to behave as the HLR supporting the Super-Charger functionality towards the serving node (i.e. VLR or SGSN) which also supports Super-Charger functionality. Following is information categorized in this type.

- Age indicator
8.5 Other Information

The GLR has Service Substitution Induced Flag list. This information show which service is replaced by service substitution. See section 7.2.1.5 for more detail on the handling of unsupported services.

8.6 IMSI Record in the GLR

Table 8.5/1: Subscriber Information stored in the GLR

PARAMETER
PRESENCE
CATEGORY (*1)
NOTE

IMSI
M
A


Network Access Mode
C
A


International MS ISDN number
M
A


LMSI
C
B


Mobile Station Category
M
A


LMU Identifier
C
A


VLR number
M
B


MSC number
M
B


HLR number
C
B


Zone Code List
C
A


Roaming restriction due to unsupported feature
C
A


MSC area restricted flag
M
C


LSA Identity
C
A


LSA Priority
C
A


LSA Only Access Indicator
C
A


LSA Active Mode Indicator
C
A


Provision of bearer service
M
A


Provision of teleservice
M
A


BC allocation
C
A


Subscriber status
C
A


Barring of outgoing calls
C
A


Barring of premium rate calls
C
A


Barring of supplementary service management
C
A


Barring of invocation of call transfer
C
A


Mobile Station Not Reachable Flag
M
C


VGCS Group Membership List
C
A


VBS Group Membership List
C
A


Broadcast Call Initiation Allowed List
C
A


Originating CAMEL Subscription Information
C
A


SS invocation notification (SS-CSI)
C
A


CCBS Monitoring Flag
C
C


Location and Subscriber information Confirmed by HLR indicator
M
C


CAMEL Supported phases information
C
C


Service Substitution Induced Flag list
C
E


Forwarding information List
C
A


Call barring information List
C
A


CUG information List
C
A


SS-Data List
C
A


EMLPP Subscription
C
A


North American Equal Access preferred Carrier Id List
C
A


Privacy Exception List
C
A


Home GMLC Numbers
C
A


IST Alert Timer
C
A


Age indicator
C
D


Packet Specific Data

SGSN number
M
B


Roaming Restriction in the SGSN due to unsupported feature
M
A


SGSN area restricted flag
M
C


MNRG
M
C


PDP Type
C
A


PDP Address
C
A


SGSN address
M
B


Access Point Name
C
A


VPLMN Address Allowed
C
A


Quality of Service Subscribed
C
A


(*1)
A : Information for HLR emulation


B : Information for address and identity conversion


C : Information for Location updating Screening


D : Information for support of Super-Charger functionality

E : Others
Annex 1





Note: Following SDLs are revised from the GLR stage2 SDLs�          proposed in the companion contribution, Tdoc N2B000018





Note: Following SDLs are revised from the GLR stage2 SDLs�          proposed in the companion contribution, Tdoc N2B000018





Note: Following SDLs are revised from the GLR stage2 SDLs�          proposed in the companion contribution, Tdoc N2B000018








ETSI


_996411303.doc


3a. ForwordShortMessage







2. ObtainMSCNumber







Failure report























4. InformSMDeliveryFailure







Unsuccessful operation invocation or message transfer including report



(or with missing confirmation)







Error report







Successful operation invocation or message transfer including report







Message Transfer







3c. Failure report







IM-MSC







1c. Failure report







3a. ForwordShortMessage







1a. ForwordShortMessage







3c. Failure report







1a. ForwordShortMessage







SGSN







SC







SM-Delivery ReportStatus







Operation invocation or message transfer







SendRoutingInfoForShortMsg











HLR











1c. Failure report







MSC







VLR







MS







SendInfoFor-MT-SMS







SMS-GMSC







GLR












_1008848977.doc


VLR/SGSN







GLR







HLR







1. Update Location or







1. Update Location or







2. Insert Subscriber Data







2. Insert Subscriber Data







2. Insert Subscriber Data ack







2. Insert Subscriber Data ack







Update GPRS Location ack or







3. Update Location ack or







Visited NW







Home NW







Update GPRS Location







Update GPRS Location







Update GPRS Location ack or







3. Update Location ack or












_1008867869.doc


VLR/SGSN







GLR







HLR







1. Update Location or







VLR/SGSN







2. Cancel Location ack







3. Insert Subscriber Data







2. Cancel Location







3. Insert Subscriber Data ack







4. Update Location ack







OLD







Visited NW







Home NW







NEW







Update GPRS Location







Update GPRS Location ack







Note2: This procedure is initiated only if the serving node 







       requests the subscriber data or the subscriber data in 







       the serving node is not consistent with that in the GLR







Note2







       serving node doesn’t support SC feature







Note1: This procedure is initiated only when the







Note1












_1008867625.doc


Note: This procedure is initiated only when the







GLR







HLR











2. Cancel Location ack







3. Cancel Location ack







      serving node doesn’t support SC feature







1. Cancel Location







OLD







Note







VLR/SGSN







Visited NW







Home NW







2. Cancel Location












_998914579.doc


IAM







GMSC







HLRB







GLRB







VMSCB







SRI







SRI ack







PRN







PRN ack







IAM







PRN ack







PRN







VLRB












_983348382.doc


VLRNEW







GLR







HLR







1. Update Location







2. Cancel Location ack







2. Cancel Location ack







3. Insert Subscriber Data







2. Cancel Location







3. Insert Subscriber Data ack







4. Update Location ack







VLROLD







Visited NW







Home NW







2. Cancel Location












