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Introduction

Currently N2 is discussing combined MAP operations in the meetings or via e-mail exploder. This document shows reflection of this function to the draft GLR stage 2 document. 

Discussion

In last meeting held in Eton, stage2 (N2-99E64) and stage 3 (N2-99E80) documents for combined MAP operations were presented by NEC. The GLR also reduces the inter-network signalling for these operations, since it is introduced for reduction of signalling traffic for mobility management. The following contents shows necessary modifications to the draft GLR stage 2 document to include combined MAP function, based on N2-99E64 and N2-99E80. There is no technical issue on the interactions between the GLR and Combined MAP because there is no difference between combined and separated operations concerning signalling flows and that the GLR simply handles (for example, checks, stores, deletes) both CS and PS part of subscriber profile at the same time.  

Proposal

It is proposed that when combined MAP operations are agreed based on N2-99E64 and N2-99E80, the contents of this following document is reflected to the draft GLR stage 2 document.

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

CCBS
Completion of Calls to Busy Subscriber

GLR
Gateway Location Register

GPRS
General Packet Radio Service

IM-GSN
Intermediate GSN

IM-MSC
Intermediate MSC

SGSN
Serving GPRS support node
UMSC
UMTS MSC
5.2
Relationship between GLR and Serving node
A GLR interacts with multiple Serving nodes. For the purposes of this Technical Specification, the GLR supports only one VPLMN. The support of multiple VPLMNs by the GLR is outside the scope of this Technical Specification.

However, it is an assumption of this specification that the proposed GLR architecture must not prevent future expansion to support multiple VPLMNs.
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Figure 5.2/1 Possible Location of GLR(in combined Node)

Note : This serving node is the VLR or SGSN or UMSC.

6
Logical Network Model

GLR is logically located between HLR and VLR or between HLR and UMSC as an optional node to optimise inter-network signalling for location management. The overall GLR concept is achieved by the GLR itself, Intermediate-MSC (IM-MSC) and Intermediate-GSN (IM-GSN). The logical network model is shown in figure 6/1.
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Figure 6/1 GLR Network Model

7.1.2
Address Conversion Function

The Address Conversion function in the GLR is performed when the GLR receives the Update Location message from the VLR or the Update GPRS Location message from the SGSN, or Combined Update Location message from the UMSC and the HLR updating is required. The GLR will convert visited node addresses as follows:

-
VLR Number converts to the GLR Number.

-
MSC Number converts to the IM-MSC Number.

-
SGSN Number converts to the GLR Number.

· SGSN Address converts to the IM-GSN Address.
· UMSC Number converts to the GLR Number.
The converted numbers are sent to the HLR with the Update Location message or Update GPRS message or Combined Update Location message. The HLR stores these addresses as the location information. The HLR uses the GLR Number as the destination address of the messages to VLR and SGSN and UMSC (e.g., Insert Subscriber Data) and the messages are actually routed to the GLR. The IM-MSC Number is sent to e.g., the SMS-GMSC with a Send Routing Info for Short Message ack message as a destination address to the MSC and the SMS-GMSC uses the IM-MSC Number as the destination address of a Forward Short Message message. The IM-GSN Address is sent to the GGSN with Send Routing Info for GPRS ack message and used  as the destination address of PDU Notification message.

According to this scheme, the actual visited node addresses would be stored only in the GLR. The GLR can hide second and further UL messages towards the HLR. Consequently inter-PLMN signalling will be reduced.

The address conversion function in the GLR is performed also when the GLR receives any messages that include the HLR Number from the HLR. The GLR will modify the HLR Number as follows.

· HLR Number converts to the GLR Number.
The GLR Number is sent to the VLR or SGSN or UMSC with the same message received from HLR. The VLR or SGSN or UMSC stores the GLR Number as the HLR number.
7.4
Combined MAP operation service

7.4.1
Location Management Procedures

7.4.1.1
Location Update Procedure

The basic handling of Location Update Procedure is the same as the separate node. See section 7.2.1

7.4.1.1.1

First Combined Location Updating Procedure

The first location updating procedure in a combined network is illustrated in figure 7.4/1. Each step is explained in the following list.
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Figure 7.4/1 First Location Updating Procedure in the Network (in the combined node)

Procedure:
1)
When the GLR receives a Combined Update Location message from a UMSC and does not hold the subscriber’s information for the user (i.e. at first location updating to the GLR), the GLR stores the UMSC Number , VLR Number , SGSN Number , serving MSC Number, and Combined Operation Supported flag included in the received message and sends a Combined Update Location message to the HLR with the GLR Number as UMSC Number, VLR Number , SGSN Number , and IM-MSC Number as MSC Number. 
2)
The HLR stores the GLR Number and IM-MSC Number from received message as respectively UMSC Number , VLR Number , SGSN Number and serving MSC Number. Thereafter the HLR initiates insert subscriber data procedure and cancel location procedure. When the GLR receives a  Insert Subscriber Data message from the HLR, the GLR stores the subscriber’s information in the message and transport it to the UMSC. 

3)
After these procedures, the HLR replies to a Combined Update Location message from the GLR, and the GLR transports the response to the UMSC.
7.4.1.1.2

First Combined Location Updating Procedure (first Location Updating Procedure is circuit switch)
The first combined location updating procedure is illustrated in figure 7.4/1. Each step is explained in the following list.
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Figure 7.4/1 First Combined Location Updating Procedure in the Network (first Location Updating Procedure is circuit switch)

Procedure:
1)
When the GLR receives a Combined Update Location message from a UMSC and hold the subscriber’s information for the user in the circuit switch(i.e. at first combined location updating to the GLR), the GLR stores the UMSC Number , SGSN Number , and Combined Operation Supported flag included in the received message and sends a Update Location message for the packet switch to the HLR with the GLR Number as UMSC Number,and SGSN Number. 
2)
The HLR stores the GLR Number from received message as respectively UMSC Number , SGSN Number. Thereafter the HLR initiates insert subscriber data procedure and cancel location procedure. When the GLR receives a Insert Subscriber Data message from the HLR, the GLR stores the subscriber’s information in the message and transport it to the UMSC. 

3)
After these procedures, the HLR replies to an Update Location message from the GLR, and the GLR transports the response to the UMSC.
7.4.1.1.3

First Combined Location Updating Procedure (first Location Updating Procedure is packet switch)
The first combined location updating procedure is illustrated in figure 7.4/1. Each step is explained in the following list.
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Figure 7.4/1 First Combined Location Updating Procedure in the Network (first Location Updating Procedure is packet switch)

Procedure:
1)
When the GLR receives a Combined Update Location message from a UMSC and hold the subscriber’s information for the user in the packet switch (i.e. at first combined location updating to the GLR), the GLR stores the UMSC Number , VLR Number, serving MSC Number , and Combined Operation Supported flag included in the received message and sends an Update Location message for the circuit switch to the HLR with the GLR Number as UMSC Number, VLR Number , and IM-MSC Number as MSC Number. 
2)
The HLR stores the GLR Number and IM-MSC Number from received message as respectively UMSC Number , VLR Number , and serving MSC Number. Thereafter the HLR initiates insert subscriber data procedure and location procedure. When the GLR receives a Insert Subscriber Data message from the HLR, the GLR stores the subscriber’s information in the message and transport it to the UMSC. 

3)
After these procedures, the HLR replies to an Update Location message from the GLR, and the GLR transports the response to the UMSC.
7.4.1.1.4

First Combined Location Updating Procedure (the Location Updating Procedures have already invoked separately by circuit and packet switch)
The first combined location updating procedure is illustrated in figure 7.4/1. Each step is explained in the following list.
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Figure 7.4/1 First Combined Location Updating Procedure in the Network (the Location Updating Procedures have already invoked separately by circuit and packet switch )

Procedure:
1) 1) When the GLR receives a Combined Update Location message from a UMSC and hold the subscriber’s information for the user in the circuit and packet switch(i.e. at first combined location updating to the GLR), the GLR stores the UMSC Number and Combined Operation Supported flag in the received message and GLR returns the response to the UMSC
2) The GLR initiates insert subscriber data procedure and send a Insert Subscriber Data message to the UMSC.
3)
After these procedures, the GLR replies a Combined Update Location message to the UMSC.
7.4.1 Cancel Location Procedure
7.4.2.1
Cancel Location in case of the previous UMSC and new UMSC
The cancel location procedure in case of the previous UMSC and new UMSC when MS leave the network is illustrated in figure 7.4/3. Each step is explained in the following list.
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Figure 7.4/3 Cancel Location Procedure in the combined Network

Procedure:
1)
When the HLR receives a Combined Update Location message from newly visited UMSC after the MS left the network with the GLR, the HLR checks the Combined Operation Supported flag. If this flag is “supported”, the HLR initiates cancel location procedure to the GLR.

2)
The GLR receives a Cancel Location message from the HLR and the GLR checks the Combined Operation Supported flag. If this flag is “supported”, the GLR transport to the previously visited UMSC. 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 UMSC.

4) After the procedure, the HLR returns the response of a Combined Update Location message to the newly visited UMSC.
7.4.2.2
Cancel Location in case of the previous UMSC and new VLR/SGSN
The cancel location procedure in case of the previous UMSC and new VLR/SGSN when MS leave the network is illustrated in figure 7.4/3. Each step is explained in the following list.
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Figure 7.4/3 Cancel Location Procedure in case of the previous UMSC and new VLR/SGSN
Procedure:
1)
When the HLR receives a Update Location message from newly visited VLR/SGSN 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 the GLR checks the Combined Operation Supported flag. If this flag is “supported”, the GLR transport to the previously visited UMSC. 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/SGSN.

5) After the procedure, the HLR returns the response of a Update Location message to the newly visited VLR/SGSN.
7.4.2.3
Cancel Location in case of the previous VLR/SGSN and new UMSC
The cancel location procedure in case of the previous VLR/SGSN and new UMSC when MS leave the network is illustrated in figure 7.4/3. Each step is explained in the following list.
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Figure 7.4/3 Cancel Location Procedure in case of the previous VLR/SGSN and new UMSC
Procedure:
1)
When the HLR receives a Combined Update Location message from newly visited UMSC 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 and the GLR checks the Combined Operation Supported flag. If this flag is “not supported”, the GLR transport to the previously visited VLR/SGSN. 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 UMSC. After the procedure, the HLR returns the response of a Combined Update Location message to the newly visited UMSC.
7.4.2.4
Cancel Location in case of the previous VLR and SGSN, and new UMSC
The cancel location procedure in case of the previous VLR and SGSN and new UMSC when MS leave the network is illustrated in figure 7.4/3. Each step is explained in the following list.
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Figure 7.4/3 Cancel Location Procedure in case of the previous VLR/SGSN and new UMSC

Procedure:
1)
When the HLR receives a Combined Update Location message from newly visited UMSC 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 the GLR checks the Combined Operation Supported flag. If this flag is “not supported”, the GLR separately transport to the previously visited VLR/SGSN. 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 UMSC. After the procedure, the HLR returns the response of a Combined Update Location message to the newly visited UMSC.
7.4.3
Handling of unsupported service

The procedure can be used to handle the case where the UMSC does not support the full set of services required by the user.
See figure 7.2/5. When the GLR receives the Insert Subscriber Data Acknowledge message indicating “Service Not Supported”, it initiates the Combined location updating procedure toward the HLR. The HLR takes some appropriate reaction (e.g. initiates service substitution or roaming restriction etc.) and determines whether to accept the location updating request or not for the user. The HLR generates a new profile (i.e. the profile after service substitution), which must be forwarded by the GLR to the UMSC. The GLR must also maintain a copy of the actual service profile for the subscriber (i.e. the profile before service substitution).
The GLR will have to perform some transaction level processing on message 3 (i.e. Insert Subscriber Data ack) from the VLR. Subsequently, when the GLR sends message 6 (i.e. Insert Subscriber Data ack) to the HLR, the message format will have to match that of message 5 (Insert Subscriber Data) from the HLR.
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Figure 7.2/5: MS Arrives at UMSC That Cannot Handle all Services
When the user roams from a UMSC area with restricted service support into a UMSC area where the UMSC can support the full set of subscribed services, the GLR must:
-
Identify that the new UMSC can support the actual service profile required by the HLR, i.e. the profile before service substitution.

-
notify the HLR to take the appropriate reaction to restore services. Therefore, the GLR initiates the location updating procedure towards the HLR. (refer to figure 11).

The GLR will have to perform some transaction level processing on message 3 (i.e. Insert Subscriber Data ack) from the UMSC. Subsequently, when the GLR sends message 6 (i.e. Insert Subscriber Data ack) to the HLR, the message format will have to match that of message 5 (Insert Subscriber Data) from the HLR.
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Figure 7.2/6 MS Arrives at UMSC That Handles all Services
7.4 Regional Restriction Procedure
In the case that GLR is introduced, during second and subsequent location updating, there is no interaction between the GLR and the HLR. However, the regional restriction service needs the location updating procedure towards the HLR.
The GLR stores the Zone Code List sent by the HLR in the Insert Subscriber Data message. On the location updates the GLR sends its stored Zone Code list to the VLR and/or SGSN or UMSC (refer to figure 7.2/5). The GLR stores also the MSC area restricted flag and/or the SGSN are restricted flag. These flags are set “False” if the location updating procedure executed successfully.

When the GLR receives the Insert Subscriber Data Acknowledge message indicating “MSC area restricted” and/or “SGSN area restricted” and the MSC area restricted flag and/or the SGSN area restricted flag is set as “False”, the GLR initiates the location updating procedure toward the HLR. In addition, the GLR sets the MSC area restricted flag and/or the SGSN area restricted flag “True”. Also, the HLR sets the MSC area restricted flag and/or the SGSN area restricted flag “True”, and the location updating for the IMSI is rejected. These flags contribute to the “MS Not Reachable” state for handling of terminating traffic (i.e. mobile terminated call and mobile terminated SMS and so on) in the HLR.
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Figure 7.4/1: Regional Restriction Procedure (MS Enters a restricted Area) 

When the GLR receives the Insert Subscriber Data Acknowledge message indicating “MSC area restricted” and/or “SGSN area restricted” and the MSC area restricted flag and/or the SGSN area restricted flag is set as “True”, The GLR reject the location updating procedure for the IMSI. No interaction with the HLR is needed.

When the user returns to an MSC area that is not restricted due to regional subscription (see figure 7.2/6), i.e., when the GLR receives the Insert Subscriber Data Acknowledge message NOT indicating “MSC area restricted” or “SGSN area restricted” and the MSC area restricted flag or the SGSN area restricted flag is set as “True”, the GLR
initiates the location updating procedure toward the HLR
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Figure 7.4/2: Regional Restriction Procedure (MS leaves the restricted area)
7.6.7.2 Alert transfer

The entities involved in this procedure are depicted in figure 7.6/6. 
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NOTE:
The GLR shall not visible to the other entities. Especially the HLR shall regard the GLR as the VLR or the SGSN. Further the SGSN and the VLR shall regard the GLR as the HLR.

Figure 7.6/6: Interfaces involved in the Alert procedure with GLR. 

This procedure consists of the operations shown in figure 7.6/7.

Regarding the GLR introduction, the following four cases are distinguished:

‑
the MS becomes reachable when the MNRF is set in the VLR (figure 7.6/7a);

· the MS becomes reachable when the MNRG is set in the SGSN (figure 7.6/7b);
‑
the MS performs Location Update when the MNRF is not set in the VLR (figure 7.6/7c);

‑
the MS performs Routing Area Update when the MNRG is not set in the SGSN (figure 7.6/7d).
The operations between HLR and GLR are equivalent for HLR to those between HLR and VLR or between HLR and SGSN. The operations between GLR and SGSN are equivalent for SGSN to those between HLR and SGSN. The operations between GLR and VLR are equivalent for VLR to those between HLR and VLR.

The procedures in HLR, VLR and SGSN regarding the operations are the same as in the network without GLR. The procedures regarding the operations in GLR and IM-MSC are defined in 29.002 . 
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Figure 7.6/7a: The alert procedure when the MS becomes reachable, MNRF is set
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Figure 7.6/7b: The alert procedure when the MS becomes reachable, MNRG is set
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Figure 7.6/7c: The alert procedure when the GLR receives UpdateLocation, MNRF or MNRG is set
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Figure 7.6/7d: The alert procedure when the GLR receives UpdateGprsLocation, MNRF or MNRG is set


[image: image22.wmf]SC

SMS-

IWMSC

HLR

IM-MSC

GLR

UMSC

MS

alertServiceCentre

Combined

UpdateLocation

ServiceCentreAler

t

ReadyForSM

RA Update

/LA Update


Figure 7.6/7e: The alert procedure when the GLR receives UpdateLocation, MNRF or MNRG is set in combined node

Operation 5: ReadyForSM (invoked by UpdateLocation or UpdateGprsLocation)

When the GLR receives UpdateLocation (see 7.6/7c) or UpdateGprsLocation (see 7.6/7d) the GLR shall invoke ReadyForSM to the HLR if and only if MNRF or MNRG is set. Note that if the GLR in which the MNRG is set receives Update Locatiron the GLR shall inovoke ReadyForSM also in that case. The converse case is also the case.

7.9 Interaction With CCBS

7.9.1Two possible treatments for interaction with CCBS 

In order to treat CCBS function in the GLR, There may be two possible treatments applied. When a subscriber is monitored (either as being a target or being the initiator of CCBS request), and roams to visited network which contains the GLR, the GLR manages monitoring state of subscriber. 

If monitoring is ongoing when the GLR receives a Location Update request from the new VLR or new UMSC, the GLR can take one of the following actions:

-
(Alternative 1): Relay the Location Update request to the HLR to inform the appropriate CCBS processes in the HLR, or

-
(Alternative 2): Send a StatusReport MAP operation, indicating “Idle” to the HLR, handle the Location Update request locally in the GLR, and start monitoring on the new VLR or new UMSC, by sending a SetReportingState MAP operation to the new VLR or new UMSC. 

Should the SetReportingState response from the new VLR or new UMSC indicate “Not reachable” or “Not Idle”, then the GLR will send this status information in a StatusReport towards the HLR.

The alternative 1 has the advantage that the GLR monitoring functionality is straightforward, but implies unnecessary MAP LU traffic.

The alternative 2 has the advantage that MAP LU traffic is saved, but implies monitoring logic to be available in the GLR.

Both options imply that the GLR needs to keep track of subscribers being monitored. 

7.9.2 The functionality in the GLR 

The CCBS Monitoring Flag is used in the GLR to judge whether requested location updating is necessary to be indicated to HLR or not. The figure 7.9.2/1 and figure 7.9.2/2 show how to handle a Location Update request signal referring with the CCBS Monitoring Flag in the GLR by using the alternative 1 treatment, the alternative 2 treatment respectively. These figures only indicate how a Location Update request signal is treated in the GLR so that refer to the UMTS TS 23.093 for more detail treatment about the CCBS service.

Other CCBS related MAP operations, e.g. RegisterCC-entry, EraseCC-Entry and RemoteUserFree are always relayed transparently from the HLR to the VLR or vice versa.
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Figure 7.9.2/1: Update Location request signal handling for CCBS in the GLR (Alternative 1)
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Figure 7.9.2/2: Update Location request signal handling for CCBS in the GLR (Alternative 2)

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

8.1 Information for HLR emulation

The GLR retrieves this kind of subscriber information mainly from Insert Subscriber Data message received from the HLR and stores it. Then this message is transported to the VLR or UMSC transparently.

This type of information is for example:

· IMSI

· International MS ISDN number

· PDP Type

8.2 Information for address and identity conversion

On location updating the VLR or SGSN or UMSC sends Update Location message or Combined Update Location message to the GLR and notifies its VLR number and MSC number or SGSN number and SGSN address or UMSC number by the message. On the first updating in the newly visited network, the GLR relays Update Location message or Combined Update Location message to the HLR setting

· The GLR number as the VLR number(E.164 address)
· The IM_MSC number as the MSC number(E.164 address)
· The GLR number as the SGSN number(E.164 address)
· The IM-GSN address as the SGSN address(IP address)
· The GLR number as the UMSC number(E.164 address)
The GLR keeps the association of these numbers and addresses and updates it on the second and further updating. And when the GLR receives and stores the HLR number in Update Location ack message or Combined Update Location ack message form the HLR, it relays the message to the VLR setting

· The GLR number as the HLR number (E. 164 address)
· Identity Conversion

On location updating the VLR creates and allocates the LMSI number (denote LMSIv) for the user and sends it to the GLR in Update Location message. When the GLR receives the message, it creates and allocates another LMSI number (denote LMSIg) and associates LMSIg with received LMSIv. The GLR notifies LMSIg to the HLR sending Update Location message. This method can speed up the search for subscriber data in the GLR when the GLR receives some message from the HLR.
8.3 Information for Location updating Screening

This information is used for the GLR to judge whether requested location updating is necessary to be indicated to HLR or not. Following are information categorized in this type.

- MNRF, MNRG

- CCBS Monitoring Flag

- MSC area restricted flag
- SGSN area restricted flag
- Location and Subscriber information Confirmed by HLR indicator (LSCI)
Section 7.6 shows the procedure for SMS alerting in the network with the GLR. In the procedure Mobile station Not Reachable Flag (MNRF) and Mobile station Not Reachable for GPRS(MNRG) are needed.

The CCBS Monitoring Flag is set when the user in the GLR area is CCBS monitored by the VLR or UMSC. As one option, while it is set, the Update Location message or Combined Update Location message is relayed to the HLR to inform the appropriate CCBS process in the HLR. More detailed procedures for the CCBS are included in section 7.9.

MSC area restricted flag and SGSN area restricted flag are needed for regional restriction service. See section 7.2.1.4 for more detailed procedures
LSCI is used for restart procedures. Section 7.5.3 includes more detailed description for the usage of this indicator.

8.4 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.

8.5 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
D


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


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


Combined Specific Data

UMSC number
M
B


Combined Operation Supported flag
M
C


 (*1)
A : Information for HLR emulation


B : Information for address and identity conversion


C : Information for Location updating Screening


D : Others
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