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*** First modified section ***

1.1
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]
3GPP TR 21.905: "3G Vocabulary".

[2]
3GPP TS 23.002: "Network architecture".

[3]
3GPP TS 23.003: "Numbering, addressing and identification".

[4]
3GPP TS 23.007: "Restoration procedures".

[5]
3GPP TS 23.008: "Organization of subscriber data".

[5a]
3GPP TS 23.018: "Basic call handling; Technical realization".

[6]
3GPP TS 23.022: "Functions related to Mobile Station (MS) in idle mode".

[7]
3GPP TS 23.116: "Super-Charger Technical Realisation; Stage 2".

[8]
3GPP TS 29.002: "Mobile Application Part (MAP) specification".

[9]
3GPP TS 29.007: "General requirements on interworking between the Public Land Mobile Network (PLMN) and the Integrated Services Digital Network (ISDN) or Public Switched Telephone Network (PSTN)".

[10]
3GPP TS 43.020: "Security related network functions".

[11]
3GPP TS 23.078: " Customised Applications for Mobile network Enhanced Logic (CAMEL) Phase 4 – stage2 "

[11a]
3GPP TS 23.195: "Provision of UE Specific Behaviour Information to Network Entities".

[12]
3GPP TS 23.236: "Intra Domain Connection of RAN Nodes to Multiple CN Nodes"

1.2
Abbreviations

Abbreviations are listed in 3GPP TR 21.905 [1].
In addition, for the purposes of the present document, the following abbreviations apply:
PUESBINE
Provision of User Equipment Specific Behaviour Information to Network Entities

UESBI-Iu
User Equipment Specific Behaviour Information over the Iu interface

*** Next modified section ***

4.1
Location Updating

4.1.1
Detailed procedure in the MSC

4.1.1.1
Process Update_Location_Area_MSC

Sheet 1: Location Update corresponds to a Location_Registration_Request indicating any of the following:

-
Normal location update;

-
Periodic location update;

-
IMSI attach.
Sheet 1: The procedures Check_IMEI_MSC, Obtain_IMEI_MSC and Obtain_IMSI_MSC are specified in 3GPP TS 23.018 [5a].
Sheet 1: The input signal "Send UESBI-Iu to Access Network" carries the IMEISV.
Sheet 1: The task "Convert IMEISV to UESBI" is defined in 3GPP TS 23.195 [11a].
Sheet 2: The procedure Check_IMEI_MSC is specified in 3GPP TS 23.018 [5a].

Sheet 2: When the MSC receives a Set Ciphering Mode request from the VLR, it sends a Start ciphering request towards the MS. After that, the Forward new TMSI and Update Location Area ack may be received in any order. 
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Figure 4.1.1.1 (sheet 1 of 2): Process Update_Location_Area_MSC
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Figure 4.1.1.1 (sheet 2 of 2): Process Update_Location_Area_MSC

*** Next modified section ***

4.1.2
Detailed procedure in the VLR

4.1.2.1
Process Update_Location_Area_VLR

General comment: at any stage in the location updating process the MSC may receive an indication from the BSS that the MM transaction has been released. The MSC then sends an Abort signal to the VLR. Upon receipt of this message, the VLR shall follow one of two possible courses of action.

The two possible courses of action and the conditions determining which course shall be taken are as follows:

1. If a successfully authenticated radio connection is already established before the Abort message is received, the VLR shall ignore the message.

2. If a successfully authenticated radio connection has not been established before the Abort message is received, the VLR shall abort the Update Location Area process and return to the idle state.

Sheet 1: the location area updating process will be activated by receiving an Update Location Area indication from the MSC. If there are parameter errors in the indication, the process is terminated with the appropriate error sent in the Update Location Area response to the MSC. Else, the behaviour will depend on the subscriber identity received, either an IMSI or a TMSI.


Sheet 1: the handling starting with the procedure call "Retrieve_IMEISV_If_required" and finishing with the output signal "Send UESBI-Iu to Access Network" is specific to PUESBINE. If the VLR does not support PUESBINE, processing continues with the test "Identity used?".
Sheet 2: at the decision "HLR updating required?" the "True" branch shall be taken if and only if one or more of the following conditions is true: 
(1) Location Info Confirmed in HLR is false. 
(2) Data Confirmed by HLR is false.
Sheet 3: the procedure Obtain_IMSI_VLR is specified in 3GPP TS 23.018 [5a].

The type of Location Update is retrieved in 3G TS 23.078 procedure ‘Set_Notification_Type’ and is returned into the ‘Notify’ variable; this information is necessary for the CAMEL Mobility Management event notification procedure 3G TS 23.078 ‘Notify_gsmSCF’.
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Figure 4.1.2.1 (sheet 1 of 3): Process Update_Location_Area_VLR

*** Next modified section ***

4.1.2.1A
Procedure Retrieve_IMEISV_If_Required

The procedure Obtain_IMEI_VLR is specified in 3GPP TS 23.018 [5a].
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Figure 4.1.2.1A: Procedure Retrieve_IMEISV_If_Required

4.1.2.2
Procedure Authenticate_VLR

Sheet 2: The procedure Obtain_IMSI_VLR is specified in 3GPP TS 23.018 [5a].

*** Next modified section ***

4.1.2.3
Procedure Location_Update_Completion_VLR

Sheet 1: Decision "National Roaming Restrictions Exist?" distinguishes whether or not the subscriber is allowed service in the target LA, based on the current location of the MS and the VLR's knowledge of other networks. The "Yes" branch results in the sending of "Update Location Area Negative Response" toward the MSC (and the MS), with cause "National Roaming Not Allowed." However, subscriber data shall not be deleted from the VLR. This is to avoid unnecessary HLR updating should the subscriber be allowed subsequently to roam in other LAs of the same MSC.

Sheet 1: Decision "Roaming restriction due to Unsupported Feature received in subscriber data?" distinguishes whether or not the subscriber data received from the HLR indicates "roaming restriction due to unsupported feature." The "Yes" branch results in the sending of "Update Location Area Negative Response" toward the MSC (and the MS), with cause "National Roaming Not Allowed." However, subscriber data shall not be deleted from the VLR. This is to avoid unnecessary HLR updating should the subscriber be allowed subsequently to roam in other LAs of the same MSC.
Sheet 1: Decision "Regional subscription restriction" distinguishes whether or not the subscriber is allowed service in the target LA, which the VLR deduces based on regional subscription information received from the HLR. The "Yes" branch results in the sending of "Update Location Area Negative Response" toward the MSC (and the MS), with cause "location area not allowed." However, subscriber data shall not be deleted from the VLR. This is to avoid unnecessary HLR updating should the subscriber be allowed subsequently to roam in other LAs of the same MSC.
Sheet 2: The procedure Check_IMEI_VLR is specified in 3GPP TS 23.018 [5a].

*** Next modified section ***

4.1.2.4
Procedure Update_HLR_VLR
Sheet 1: The procedure Check_User_Error_In_Serving_Network_Entity is specific to Super-Charger; it is specified in 3G TS 23.116 [7].

*** Next modified section ***

4.1.2.5
Procedure Insert_Subs_Data_VLR

The procedure Check_Parameters is specified in 3GPP TS 23.018 [5a].

*** Next modified section ***

4.1.2.6
Process Activate_Tracing_VLR

The procedure Check_Parameters is specified in 3GPP TS 23.018 [5a].

*** Next modified section ***

4.1.2.7
Process Send_Identification_PVLR
Sheet 1: The procedure Check_Parameters is specified in 3GPP TS 23.018 [5a].

Sheet 1: Decision "IuFlex applied?" distinguishes whether or not the PVLR applies "Intra Domain Connection of RAN Nodes to Multiple CN Nodes" as described in 3GPP TS 23.236. If this feature is applied, the VLR shall extract the NRI from the TMSI and attempt to derive the VLR address of the VLR where the subscriber was previously registered, denoted in the following as the "real PVLR".

Sheet 1: Decision "Result = success?" distinguishes whether the NRI could be successfully converted into the "real PVLR" address. In case of successful conversion, the PVLR shall relay the received Send_Identification message to the "real PVLR" as specified in 3GPP TS 23.236. The new VLR and the "real PVLR" shall not perceive that relaying is being performed, i.e. they shall not notice the presence of the relaying node. The actual mechanism used to perform the relay is an implementation choice. A possible mechanism is described in section 4.1.2.9.
*** Next modified section ***

4.1.3
Detailed procedure in the HLR

4.1.3.1
Process Update_Location_HLR
Sheet 1: The procedure Check_Parameters is specified in 3GPP TS 23.018 [5a].

Sheet 1: The procedure Super_Charged_Cancel_Location_HLR is specific to Super-Charger; it is specified in TS 23.116 [7]. If the previous VLR and the originating HLR support the Super-Charger functionality, processing continues from the "Yes" exit of the test "Result=Pass?".

Sheet 2: The procedure Super_Charged_Location_Updating_HLR is specific to Super-Charger; it is specified in TS 23.116 [7]. If subscription data needs to be sent to the VLR, processing continues from the "No" exit of the test "Result=Pass?".
*** Next modified section ***

4.1.3.3
Process Subscriber_Present_HLR

The macro Alert_Service_Centre_HLR is specified in 3GPP TS 29.002 [8].
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Figure 4.1.3.3: Process Subscriber_Present_HLR
*** Next modified section ***

4.2
Location Cancellation

4.2.1
Detailed procedure in the VLR
4.2.1.1
Process Cancel_Location_VLR

The procedure Check_Parameters is specified in 3GPP TS 23.018 [5a].

*** Next modified section ***

4.3.2.1
Process Detach_IMSI_VLR
The signal "Authenticated Radio Contact Terminated" is sent to Process Detach_IMSI_VLR from RR handling in the MSC whenever authenticated radio contact is terminated, e.g. at the release of a call.
The procedure "Notify_gsmSCF" is specified in 3GPP TS 23.078 [11]. The "Notify" parameter indicates whether the IMSI detach was explicit or implicit.


*** Next modified section ***

4.4.2
Detailed procedure in the HLR

4.4.2.1
Process Purge_MS_HLR

The procedure Check_Parameters is specified in 3GPP TS 23.018 [5a].

If the received VLR number and the stored VLR number do not match, the HLR sends Purge MS ack containing an empty result to indicate successful outcome. Since the MS is known by the HLR to be in a different VLR area, it is not appropriate to block mobile terminated calls or short messages to the MS, but the VLR which initiated the purging procedure can safely purge its record for the MS without freezing the TMSI.
If the received SGSN number and the stored SGSN number do not match, the HLR sends a Purge MS ack containing an empty result to indicate successful outcome. Since the MS is known by the HLR to be in a different SGSN area, it is not appropriate to block short messages to the MS, but the SGSN which initiated the purging procedure can safely purge its record for the MS without freezing the P-TMSI.

*** End of document ***
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