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Introduction:

This document contains 14 CRs on R97 Work Item " GPRS”, that have been agreed by TSG CN WG4, and
are forwarded to TSG CN Plenary meeting #11 for approval.

| Spec | CR |[Rev | Doc-2nd-Level | Phase | Subject | cat | ver C |
09.02 A315 N4-010055 R97 Failure of Update GPRS Location when HLR is not F 6.10.0
reachable
09.02 A316 N4-010056 R98 Failure of Update GPRS Location when HLR is not A 7.7.0
reachable
29.002 @ 223 N4-010057 R99 Failure of Update GPRS Location when HLR is not A 3.7.2
reachable
29.002 | 224 N4-010058 Rel-4 Failure of Update GPRS Location when HLR is not A 42.1
reachable
09.10 AO011 N4-010327 R97 | Mapping of unknown HLR error to access interface cause F 6.1.0
code
09.10 'A012 N4-010328 R98 | Mapping of unknown HLR error to access interface cause A 7.1.0
code
29.010 011 N4-010329 R99 | Mapping of unknown HLR error to access interface cause A 3.4.0
code
09.10 AO013 N4-010369 R97 Roaming restrictions for GPRS service F 6.1.0
09.10 AO014 N4-010370 R98 Roaming restrictions for GPRS service A 7.1.0
29.010 014 N4-010371 R99 Roaming restrictions for GPRS service A 3.4.0
09.02 A317 1 N4-010443 R97 Failure of Authentication Parameter GPRS when HLR is F 6.10.0
not reachable
09.02 A318 N4-010444 R98 Failure of Authentication Parameter GPRS when HLR is A 7.7.0
not reachable
29.002 | 259 N4-010445 R99 Failure of Authentication Parameter GPRS when HLR is A 3.7.2
not reachable
29.002 | 260 N4-010446 Rel-4 | Failure of Authentication Parameter GPRS when HLR is A 42.1

not reachable
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Proposed change affects: & (U)SIM|:| ME/UEEI Radio Access Networkl:] Core Network

Title: ¥ Failure of Update GPRS Location when HLR is not reachable
Source: ¥ CN4
Work item code: 3 GPRS R97 Date: 8 5 Jan 2001
Category: ¥ F (critical correction) Release: ¥ R97
Use one of the following categories: Use one of the following releases:
F (essential correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier release) R96 (Release 1996)
B (Addition of feature), R97 (Release 1997)
C (Functional modification of feature) R98 (Release 1998)
D (Editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can REL-4 (Release 4)
be found in 3GPP TR 21.900. REL-5 (Release 5)

Reason for change: % Returning "Roaming Not Allowed" if the HLR is not reachable can cause
undesirable behaviour of the MS which tries to register in an SGSN when a
GPRS roaming agreement has not been set up between the HPLMN and
VPLMN operators

Summary of change: 8 Change the error reported to the application to "Unknown HLR"

Consequences if # Unnecessary denial of CS service to GPRS capable MSs
not approved:

Clauses affected: #¢ 19.1.1.8

Other specs ® Other core specifications % GSM 03.60

affected: | | Test specifications
| | O&M Specifications

Other comments: 3

How to create CRs using this form:
Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.

Below is a brief summary:

1) Fill out the above form. The symbols above marked & contain pop-up help information about the field that they are
closest to.

2) Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word
"revision marks" feature (also known as "track changes") when making the changes. All 3GPP specifications can be
downloaded from the 3GPP server under ftp://www.3gpp.org/specs/ For the latest version, look for the directory name
with the latest date e.g. 2000-09 contains the specifications resulting from the September 2000 TSG meetings.
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the change request.
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19.1.1.8 Detailed procedure in the SGSN

Figure 19.1.1/20 shows the MAP process for updating of the SGSN. The following general macros are used:

Receive_Open_Cnf subclause 25.1;
Insert_Subscriber_Data SGSN subclause 25.7;
Activate Tracing SGSN subclause 25.9;

The location updating process

The MAP process receives an « Update HLR request » from the relevant process in the SGSN (see GSM 03.60) to
perform HLR updating. If the SGSN does not know the subscribers HLR (e.g. no IM S| translation exists as there are not
yet any SS7 Imks to the subscribers HPLM N) the « Update HLR negative response » with error Unknown HLR

wed)-is returned to the requesting process.

If the subscribers HLR can be reached, the SGSN opens a dialogue towards the HLR by sending a MAP_OPEN reguest
without any user specific parameters, together withaMAP_UPDATE_GPRS_LOCATION request containing the
parameters

- IMSI, identifying the subscriber;
- SGSN Address and SGSN number;

In case the HL R rejects dialogue opening (see subclause 25.1) or indicates version Vr protocol to be used, the SGSN
will terminate the process indicating « Update HLR negative response » to the requesting process.

If the HLR accepts the dialogue, the HLR will respond with:

- aMAP_INSERT_SUBSCRIBER_DATA indication, handled by the macro Insert_Subs Data SGSN defined in
subclause 25.7;

NOTE: TheHLR may repeat this service several times depending on the amount of datato be transferred to the
SGSN and to replace subscription datain case they are not supported by the SGSN.

- aMAP_ACTIVATE_TRACE_MODE indication, handled by the macro Activate Tracing SGSN defined in
subclause 25.9;

- the MAP_UPDATE_GPRS LOCATION confirmation:

- if this confirmation contains the HLR Number, thisindicates that the HLR has passed all information and that
updating has been successfully completed. The « Update HLR response » message is returned to the
reguesting process for completion of the SGSN updating (see GSM 03.60).

- if the confirmation contains an User error cause (Unknown Subscriber, Roaming Not Allowed or some
other), the corresponding error is returned to the requesting process in the « Update HL R negative
response ».

- aMAP_P_ABORT, MAP_U_ABORT, or MAP_CLOSE indication. In these cases, the corresponding error is
returned to the requesting process in the « Update HLR negative response ».

- aMAP_NOTICE indication. Then, the dialogue towards the HLR is terminated, and the « HLR Update negative
response » with the appropriate error is returned to the requesting process.

CR page 2
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Figure 19.1.1/20: HLR updating in SGSN
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19.1.1.8 Detailed procedure in the SGSN

Figure 19.1.1/20 shows the MAP process for updating of the SGSN. The following general macros are used:

Receive_Open_Cnf subclause 25.1;
Insert_Subscriber_Data SGSN subclause 25.7;
Activate Tracing SGSN subclause 25.9;

The location updating process

The MAP process receives an « Update HL R request » from the relevant process in the SGSN (see GSM 03.60) to
perform HLR updating. If the SGSN does not know the subscribers HLR (e.g. no IM S| translation exists as there are not
yet any SS7 Imks to the subscribers HPLM N) the « Update HLR negative response » with error Unknown HLR

wed)-is returned to the requesting process.

If the subscribers HLR can be reached, the SGSN opens a dialogue towards the HLR by sending a MAP_OPEN reguest
without any user specific parameters, together withaMAP_UPDATE_GPRS_LOCATION request containing the
parameters

- IMSI, identifying the subscriber;
- SGSN Address and SGSN number;

In case the HL R rejects dialogue opening (see subclause 25.1) or indicates version Vr protocol to be used, the SGSN
will terminate the process indicating « Update HLR negative response » to the requesting process.

If the HLR accepts the dialogue, the HLR will respond with:

- aMAP_INSERT_SUBSCRIBER_DATA indication, handled by the macro Insert_Subs Data SGSN defined in
subclause 25.7;

NOTE: TheHLR may repeat this service several times depending on the amount of datato be transferred to the
SGSN and to replace subscription datain case they are not supported by the SGSN.

- aMAP_ACTIVATE_TRACE_MODE indication, handled by the macro Activate Tracing SGSN defined in
subclause 25.9;

- the MAP_UPDATE_GPRS LOCATION confirmation:

- if this confirmation contains the HLR Number, thisindicates that the HLR has passed all information and that
updating has been successfully completed. The « Update HLR response » message is returned to the
reguesting process for completion of the SGSN updating (see GSM 03.60).

- if the confirmation contains an User error cause (Unknown Subscriber, Roaming Not Allowed or some
other), the corresponding error is returned to the requesting process in the « Update HLR negative
response ».

- aMAP_P_ABORT, MAP_U_ABORT, or MAP_CLOSE indication. In these cases, the corresponding error is
returned to the requesting process in the « Update HLR negative response ».

- aMAP_NOTICE indication. Then, the dialogue towards the HLR is terminated, and the « HLR Update negative
response » with the appropriate error is returned to the requesting process.
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Figure 19.1.1/20: HLR updating in SGSN
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25.5.6 Process Obtain_Authent_Para_SGSN
For authentication procedure description see GSM 03.60 and GSM 04.08.
This Process is used by the SGSN to request authentication triplets from the HLR.

If the SGSN does not know the subscriber's HLR address-address (e.q. no IM S| translation exists-asthere-are-netyet
any-SSHinksto-the-subscribers HPLMN), the «-Authentication Parameter negative response» with error “Unknown
HLR" isreturned to the requesting process.

Otherwise, Fhethe Process proceeds as follows:

- aconnection isopened, and aMAP_SEND_ AUTHENTICATION_INFO request sent to the HLR,;

- if the HLR indicates that aMAP version 1 dialogue is to be used, the SGSN performs the equivalent MAP
version 1 dialogue. which can return a positive result containing authentication sets, an empty positive result, or
an error;

- if the dialogue opening fails, the Authentication Parameters negative response with appropriate error is sent to
the requesting process. Otherwise, the SGSN waits for the response from the HLR,;

- ifaMAP_SEND_AUTHENTICATION_INFO confirmation is received from the HLR, the SGSN checks the
received data.

One of the following positive responses may be received from a MAP version 1 or MAP version 2 dialogue with the
HLR:

- Authentication triplets, in which case the outcome is successful;
- Empty response, in which case the SGSN may re-use old triplets, if allowed by the PLMN operator.

If the SGSN cannot re-use old triplets (or no such triplets are available) then the the Authentication Parameters negative
response with appropriate error is sent to the requesting process.

If the outcome was successful or re-use of old parametersin the SGSN is allowed, then the Authentication Parameters
responseis sent to the requesting process

If an "Unknown Subscriber” error isincluded in the MAP_SEND_AUTHENTICATION_INFO confirm or is returned
by the MAP version 1 dialogue, then the appropriate error is sent to the requesting process in the Authentication
Parameters negative response

- ifaMAP-U-ABORT, MAP_P_ABORT or unexpected MAP_CLOSE service indication is received from the
HLR, then the SGSN checks whether old authentication parameters can be re-used. If old parameters cannot be
re-used the Authentication Parameters negative response with appropriate error is sent to the requesting process.

- ifaMAP_NOTICE serviceindication is received from the HLR, then the dialogue with the HLR is closed. The
SGSN then checks whether old authentication parameters can be re-used. If old parameters cannot be re-used the
process terminates and the Authentication Parameters negative response with appropriate error is sent to the
reguesting process, Otherwise the Authentication Parameters response is sent to requesting process.

The process is described in figure 25.5/6.

CR page 2
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Process Obtain_Authent_Para SGSN 25.5 6.1(2)

Figure 25.5/6: Process to obtain authentication parameters from the HLR to the SGSN %
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Process Obtain_Authent_Para SGSN 25.5 6.1(2)

Figure 25.5/6: Process to obtain authentication parameters from the HLR to the SGSN
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Process Obtain_Authent Para_SGSN 25.5 6.2(2)
:Figure 25.5/6: Process to obtain authentication parameters from the HLR to the SGSN°
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25.5.6 Process Obtain_Authent_Para_SGSN
For authentication procedure description see GSM 03.60 and GSM 04.08.
This Process is used by the SGSN to request authentication triplets from the HLR.

If the SGSN does not know the subscriber's HLR address-address (e.q. no IM S| translation exists-asthere-are-netyet
any-SSHinksto-the-subscribers HPLMN), the «-A uthentication Parameter negative response» with error “Unknown
HLR" isreturned to the requesting process.

Otherwise, Fhethe Process proceeds as follows:

- aconnection isopened, and aMAP_SEND_ AUTHENTICATION_INFO request sent to the HLR,;

- if the HLR indicates that aMAP version 1 dialogue is to be used, the SGSN performs the equivalent MAP
version 1 dialogue. which can return a positive result containing authentication sets, an empty positive result, or
an error;

- if the dialogue opening fails, the Authentication Parameters negative response with appropriate error is sent to
the requesting process. Otherwise, the SGSN waits for the response from the HLR,;

- ifaMAP_SEND_AUTHENTICATION_INFO confirmation is received from the HLR, the SGSN checks the
received data.

One of the following positive responses may be received from a MAP version 1 or MAP version 2 dialogue with the
HLR:

- Authentication triplets, in which case the outcome is successful;
- Empty response, in which case the SGSN may re-use old triplets, if allowed by the PLMN operator.

If the SGSN cannot re-use old triplets (or no such triplets are available) then the the Authentication Parameters negative
response with appropriate error is sent to the requesting process.

If the outcome was successful or re-use of old parametersin the SGSN is allowed, then the Authentication Parameters
responseis sent to the requesting process

If an "Unknown Subscriber” error isincluded in the MAP_SEND_AUTHENTICATION_INFO confirm or is returned
by the MAP version 1 dialogue, then the appropriate error is sent to the requesting process in the Authentication
Parameters negative response

- ifaMAP-U-ABORT, MAP_P_ABORT or unexpected MAP_CLOSE service indication is received from the
HLR, then the SGSN checks whether old authentication parameters can be re-used. If old parameters cannot be
re-used the Authentication Parameters negative response with appropriate error is sent to the requesting process.

- ifaMAP_NOTICE serviceindication is received from the HLR, then the dialogue with the HLR is closed. The
SGSN then checks whether old authentication parameters can be re-used. If old parameters cannot be re-used the
process terminates and the Authentication Parameters negative response with appropriate error is sent to the
reguesting process, Otherwise the Authentication Parameters response is sent to requesting process.

The process is described in figure 25.5/6.
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Process Obtain_Authent_Para SGSN 25.5 6.1(2)

Figure 25.5/6: Process to obtain authentication parameters from the HLR to the SGSN %
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Process Obtain_Authent_Para SGSN 25.5 6.1(2)

Figure 25.5/6: Process to obtain authentication parameters from the HLR to the SGSN
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value "GPRS services not allowed in this PLMN"(#14) that could be indicated to
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GPRS roaming to that MS. When MS receives this cause code it shall not
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rejected with the same cause after the last switch on.
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not approved: about the HLR of the roaming subscriber, depending on the SGSN
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3.4 Routeing area updating
04.08 09.02 Notes
For war d GMM (ROUTEING AREA MAP UPDATE GPRS
nessage UPDATE REQUEST) LOCATION request —
MS classmark 1 -
MS classmark 4 -
GPRS Clpherlng -
number
MObl e statlon IMSI
identity
0ld routelng area -
identification
Positive| GMM (ROUTEING AREA MAP UPDATE GPRS
results UPDATE ACCEPT) LOCATION response
Routeln? area -
| i fication
H Moblle Ft?tlon - | 1
i
| C Moblle sta ion - | 2
C Reject: NBhL%nknomn - 3
C Reject: NSC tenmporaril - 4
| J not reggheabley |
hbgatlve GMM (ROUTEING AREA MAP UPDATE GPRS
results UPDATE REJECT) LOCATION response
Net work failure 5
S serv| ces Unknown subscri ber 6
not al | owed (no GPRS subscri ption)
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non GPRS services (I'Msl unknowkn)
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C GPRS servjces Unknown subscri ber 8
not al | owed (no S subscri ption)
C GPRS services and knomn subscr | ber 9
non- S services (I unknown)
not al |l owed
M5 | dentity capnot - 10
be derived by
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i Roaming not allowed: |
| GPRS servi ces not PLWMN not
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‘ allowed in this
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LA not allowed -
Roaming not allowed -
in this LA
| | GPRS servi ces not PEMN-net—alowed - Qoer at or
, | allowed in this det er m ned
barring|
PLMN
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Illegal ME
Network failure System Fallure
Network failure Unexpected data value
Network failure MAP U/P ABOR
Network failure MAP NOTICE
Network failure MAPCLOSE

NOTE 1: The mobile station identity isinserted by the SGSN if the SGSN wants to deallocate or re-alocate aP-TMSI. If
the SGSN wants to deall ocate the P-TMSI it shall include the IMSI. If the SGSN wants to re-allocate the P-TMSI
it shal include the new P-TMSI. If aP-TMSI isincluded, the MS shall respond with a ROUTEING AREA
UPDATE COMPLETE message.
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NOTE 2:

NOTE 3:

NOTE 4:

NOTES:

NOTE 6:

NOTE 7:

NOTE 8:

NOTE 9:

The mobile station identity is inserted by the SGSN if it isreceived inaBSSAP+ LOCATION UPDATE
ACCEPT message fromthe VLR. If aTMSI isincluded, the MS shall respond with a ROUTEING AREA
UPDATE COMPLETE message. Only used in the Combined Routeing and Location Area procedure.

Thisreject causeisinserted on the positive response by the SGSN if the SGSN receives aBSSAP+ LOCATION
UPDATE REJECT message from the VLR indicating in the reject cause IMSI unknown in HLR. Only used in
the Combined Routeing and L ocation Area procedure.

Thisregject cause isinserted on the positive response by the SGSN if the SGSN does not receive any response
from the VLR to aprevious BSSAP+ LOCATION UPDATE REQUEST message. Only used in the Combined
Routeing and Location Area procedure.

The Unknown RA error isonly generated as a result of incorrect information being inserted by the BSS.

The HLR shall send Unknown subscriber with diagnostic value No GPRS subscription if the HLR indicates that
thereisan error in the type of subscription (i.e. SGSN requests service for a non-GPRS only subscriber).

The HLR shall send Unknown subscriber with diagnostic value IMS| unknown if the HLR indicates that the
IMSI provided by the SGSN is unknown.

The HLR shall send Unknown subscriber with diagnostic value No GPRS subscription if the HLR indicates that
thereisan error in the type of subscription (i.e. SGSN requests service for a non-GPRS only subscriber). Used in
the Combined Routeing and L ocation Area procedure.

Thisreject causeisinserted if the SGSN receivesa MAP GPRS UPDATE LOCATION negative response
message indicating IMSI unknown. Used in the Combined Routeing and Location Area procedure.

NOTE 10: Thisreject cause isinserted if the SGSN does not receive any response from the old SGSN to a previous SGSN

CONTEXT REQUEST message.
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Source: ¥ CN4
Work item code: 8 GPRS Date: 8 16 January 01
Category: ® A Release: ¥ R98
Use one of the following categories: Use one of the following releases:
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C (Functional modification of feature) R98 (Release 1998)
D (Editorial modification) R99 (Release 1999)
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Reason for change: ¥ Experience from the deployment of GPRS in live networks brought out that some
existing roaming scenarios and configurations does not work.

In the case when operator has only roaming agreement for CS services but not
for PS service (GPRS) there is no suitable cause value with which PS attach can
be rejected without impact on both the GSM roaming and the GPRS services in
other networks.

More detail description of the problem can be found from TSG CN Plenary #14
Tdoc NP-000697 and TSG SA Pleanary #10 Tdoc SP-000666.

Summary of change: 8 In order to solve the problem it is proposed to introduce a new rejection cause
value "GPRS services not allowed in this PLMN"(#14) that could be indicated to
the MS during GPRS attach, detach and RAU in a PLMN which does not offer
GPRS roaming to that MS. When MS receives this cause code it shall not
attempt new GPRS attach before entering a new PLMN on which it hasn't be
rejected with the same cause after the last switch on.

To limit the effect of changes to a frozen specification, and as the roaming
restriction for GPRS services are considered to be of temporary nature, it is
proposed not to introduce a new cause value on the MAP interface between HLR
and SGSN.

Consequences if 3 If no roaming agreement is established for GPRS or the SGSN has no knowledge

not approved: about the HLR of the roaming subscriber, depending on the SGSN
implementation either #11 or #7 will probably be sent to the MS which disables in
minimum the PS (in all networks) until the MS is switched off. The only other
possibility would be that the network sends a cause code not listed explicitly, with
the consequence that the MS will try to register "forever" (5 re-attempts after each
T3302 expiry) which causes a considerable network load and results in a
unacceptable behaviour from the users point of view(long term no service and
battery consumption)
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3.4 Routeing area updating
04.08 09.02 Notes
For war d GMM (ROUTEING AREA MAP UPDATE GPRS
nessage UPDATE REQUEST) LOCATION request —
MS classmark 1 -
MS classmark 4 -
GPRS Clpherlng -
number
MObl e statlon IMSI
identity
0ld routelng area -
identification
Positive| GMM (ROUTEING AREA MAP UPDATE GPRS
results UPDATE ACCEPT) LOCATION response
Routeln? area -
| i fication
H Moblle Ft?tlon - | 1
i
| C Moblle sta ion - | 2
C Reject: NBhL%nknomn - 3
C Reject: NSC tenmporaril - 4
| J not reggheabley |
hbgatlve GMM (ROUTEING AREA MAP UPDATE GPRS
results UPDATE REJECT) LOCATION response
Net work failure 5
S serv| ces Unknown subscri ber 6
not al | owed (no GPRS subscri ption)
S services and Unknown subscr i ber 7
non GPRS services (I'Msl unknowkn)
not al | owed
C GPRS servjces Unknown subscri ber 8
not al | owed (no S subscri ption)
C GPRS services and knomn subscr | ber 9
non- S services (I unknown)
not al |l owed
M5 | dentity capnot - 10
be derived by
t he network .
i Roaming not allowed: |
| GPRS servi ces not PLWMN not
al l oned || ) )
‘ allowed in this
PLNMN
LA not allowed -
Roaming not allowed -
in this LA
| | GPRS servi ces not PEMN-net—alowed - Qoer at or
, | allowed in this det er m ned
barring|
PLMN
1lI1legal Mo -
Illegal ME
Network failure System Fallure
Network failure Unexpected data value
Network failure MAP U/P ABOR
Network failure MAP NOTICE
Network failure MAPCLOSE

NOTE 1: The mobile station identity isinserted by the SGSN if the SGSN wants to deallocate or re-alocate aP-TMSI. If
the SGSN wants to deall ocate the P-TMSI it shall include the IMSI. If the SGSN wants to re-allocate the P-TMSI
it shal include the new P-TMSI. If aP-TMSI isincluded, the MS shall respond with a ROUTEING AREA
UPDATE COMPLETE message.
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NOTE 2:

NOTE 3:

NOTE 4:

NOTES:

NOTE 6:

NOTE 7:

NOTE 8:

NOTE 9:

The mobile station identity is inserted by the SGSN if it isreceived inaBSSAP+ LOCATION UPDATE
ACCEPT message fromthe VLR. If aTMSI isincluded, the MS shall respond with a ROUTEING AREA
UPDATE COMPLETE message. Only used in the Combined Routeing and Location Area procedure.

Thisreject causeisinserted on the positive response by the SGSN if the SGSN receives aBSSAP+ LOCATION
UPDATE REJECT message from the VLR indicating in the reject cause IMSI unknown in HLR. Only used in
the Combined Routeing and L ocation Area procedure.

Thisregject cause isinserted on the positive response by the SGSN if the SGSN does not receive any response
from the VLR to aprevious BSSAP+ LOCATION UPDATE REQUEST message. Only used in the Combined
Routeing and Location Area procedure.

The Unknown RA error isonly generated as a result of incorrect information being inserted by the BSS.

The HLR shall send Unknown subscriber with diagnostic value No GPRS subscription if the HLR indicates that
thereisan error in the type of subscription (i.e. SGSN requests service for a non-GPRS only subscriber).

The HLR shall send Unknown subscriber with diagnostic value IMS| unknown if the HLR indicates that the
IMSI provided by the SGSN is unknown.

The HLR shall send Unknown subscriber with diagnostic value No GPRS subscription if the HLR indicates that
thereisan error in the type of subscription (i.e. SGSN requests service for a non-GPRS only subscriber). Used in
the Combined Routeing and L ocation Area procedure.

Thisreject causeisinserted if the SGSN receivesa MAP GPRS UPDATE LOCATION negative response
message indicating IMSI unknown. Used in the Combined Routeing and Location Area procedure.

NOTE 10: Thisreject cause isinserted if the SGSN does not receive any response from the old SGSN to a previous SGSN

CONTEXT REQUEST message.
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19.1.1.8 Detailed procedure in the SGSN

Figure 19.1.1/20 shows the MAP process for updating of the SGSN. The following general macros are used:

Receive_Open_Cnf subclause 25.1;
Insert_Subscriber_Data SGSN subclause 25.7;
Activate Tracing_SGSN subclause 25.9;

Sheet 2: The procedure Check_User_Error_In_Serving_Network_Entity is specific to Super-Charger; itis
specified in 3G TS 23.116 [110].

Thelocation updating process

The MAP process receives an « Update HL R request » from the relevant process in the SGSN (see GSM 03.60) to
perform HLR updating. If the SGSN does not know the subscribers HLR (e.g. no IM S| translation exists as there are not
yet any SS7 Ilnks to the subscrlbers HPLM N) the « Update HL R negative response » with error Unknown HLR

, wed)-is returned to the requesting process.

If the subscribers HLR can be reached, the SGSN opens a dial ogue towards the HLR by sending a MAP_OPEN request
without any user specific parameters, together withaMAP_UPDATE_GPRS _LOCATION request containing the
parameters

- IMSI, identifying the subscriber;
- SGSN Address and SGSN number.

In case the HLR rejects dialogue opening (see subclause 25.1) or indicates version Vr protocol to be used, the SGSN
will terminate the process indicating « Update HLR negative response » to the requesting process.

If the HLR accepts the dialogue, the HLR will respond with:

- aMAP_INSERT_SUBSCRIBER_DATA indication, handled by the macro Insert_Subs Data SGSN defined in
subclause 25.7;

NOTE: TheHLR may repeat this service severa times depending on the amount of data to be transferred to the
SGSN and to replace subscription datain case they are not supported by the SGSN.

- aMAP_ACTIVATE_TRACE_MODE indication, handled by the macro Activate Tracing SGSN defined in
subclause 25.9;

- the MAP_UPDATE_GPRS LOCATION confirmation:

- if this confirmation contains the HLR Number, thisindicates that the HLR has passed all information and that
updating has been successfully completed. The « Update HLR response » message is returned to the
requesting process for completion of the SGSN updating (see GSM 03.60).

- if the confirmation contains an User error cause (Unknown Subscriber, Roaming Not Allowed or some
other), the corresponding error is returned to the requesting process in the « Update HLR negative
response ».

- aMAP_P_ABORT, MAP_U_ABORT, or MAP_CLOSE indication. In these cases, the corresponding error is
returned to the requesting process in the « Update HL R negative response ».

- aMAP_NOTICE indication. Then, the dialogue towards the HLR is terminated, and the « HLR Update negative
response » with the appropriate error is returned to the requesting process.
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Figure 19.1.1/20: HLR updating in SGSN %
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19.1.1.8 Detailed procedure in the SGSN

Figure 19.1.1/20 shows the MAP process for updating of the SGSN. The following general macros are used:

Receive_Open_Cnf subclause 25.1;
Insert_Subscriber_Data SGSN subclause 25.7;
Activate Tracing_SGSN subclause 25.9;

Sheet 2: The procedure Check_User_Error_In_Serving_Network_Entity is specific to Super-Charger; itis
specified in 3G TS 23.116 [110].

Thelocation updating process

The MAP process receives an « Update HL R request » from the relevant process in the SGSN (see GSM 03.60) to
perform HLR updating. If the SGSN does not know the subscribers HLR (e.g. no IM S| translation exists as there are not
yet any SS7 Ilnks to the subscrlbers HPLM N) the « Update HL R negative response » with error Unknown HLR

, wed)-is returned to the requesting process.

If the subscribers HLR can be reached, the SGSN opens a dial ogue towards the HLR by sending a MAP_OPEN request
without any user specific parameters, together withaMAP_UPDATE_GPRS _LOCATION reguest containing the
parameters

- IMSI, identifying the subscriber;
- SGSN Address and SGSN number.

In case the HLR rejects dialogue opening (see subclause 25.1) or indicates version Vr protocol to be used, the SGSN
will terminate the process indicating « Update HLR negative response » to the requesting process.

If the HLR accepts the dialogue, the HLR will respond with:

- aMAP_INSERT_SUBSCRIBER_DATA indication, handled by the macro Insert_Subs Data SGSN defined in
subclause 25.7;

NOTE: TheHLR may repeat this service severa times depending on the amount of data to be transferred to the
SGSN and to replace subscription datain case they are not supported by the SGSN.

- aMAP_ACTIVATE_TRACE_MODE indication, handled by the macro Activate Tracing SGSN defined in
subclause 25.9;

- the MAP_UPDATE_GPRS LOCATION confirmation:

- if this confirmation contains the HLR Number, thisindicates that the HLR has passed all information and that
updating has been successfully completed. The « Update HLR response » message is returned to the
requesting process for completion of the SGSN updating (see GSM 03.60).

- if the confirmation contains an User error cause (Unknown Subscriber, Roaming Not Allowed or some
other), the corresponding error is returned to the requesting process in the « Update HLR negative
response ».

- aMAP_P_ABORT, MAP_U_ABORT, or MAP_CLOSE indication. In these cases, the corresponding error is
returned to the requesting process in the « Update HL R negative response ».

- aMAP_NOTICE indication. Then, the dialogue towards the HLR is terminated, and the « HLR Update negative
response » with the appropriate error is returned to the requesting process.
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Process SGSN_Update_HLR

Figure 19.1.1/20: HLR updating in SGSN %
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25.5.6 Process Obtain_Authent_Para_SGSN
For authentication procedure description see GSM 03.60 and GSM 04.08.
This Process is used by the SGSN to request authentication vectors from the HLR.

If the SGSN does not know the subscriber's HL R address-address (e.q. no IM S| trandation exists-asthere-are-notyet

any-SSHinksto-the-subscribers HPLMN), the «-Authentication Parameter negative response» with error “Unknown
HLR" isreturned to the requesting process.

Otherwise, Fhethe Process proceeds as follows:

- aconnection isopened, and aMAP_SEND_ AUTHENTICATION_INFO request sent to the HLR,;

- if the HLR indicates that aMAP version 1 or 2dialogue isto be used, the SGSN performs the equivalent MAP
version 1 or 2dialogue. which can return a positive result containing authentication sets, an empty positive result,
or an error;

- if the dialogue opening fails, the Authentication Parameters negative response with appropriate error is sent to
the requesting process. Otherwise, the SGSN waits for the response from the HLR,;

- ifaMAP_SEND_AUTHENTICATION_INFO confirmation is received from the HLR, the SGSN checks the
received data.

One of the following positive responses may be received from a MAP version 1 or MAP version 2 dialogue with the
HLR:

- Authentication triplets, in which case the outcome is successful;
- Empty response, in which case the SGSN may re-use old triplets, if allowed by the PLMN operator.

If the SGSN cannot re-use old triplets (or no such triplets are available) then the Authentication Parameters negative
response with appropriate error is sent to the requesting process.

If the outcome was successful or re-use of old parametersin the SGSN is allowed, then the Authentication Parameters
responseis sent to the requesting process

If an "Unknown Subscriber” error isincluded in the MAP_SEND_AUTHENTICATION_INFO confirm or is returned
by the MAP version 1 dialogue, then the appropriate error is sent to the requesting process in the Authentication
Parameters negative response

InaMAP version 3 dialogue a (possibly empty) set of authentication vectors may be received from the HLR followed
by aMAP_CLOSE Indication or by aMAP_DELIMITER Indication. If aMAP_DELIMITER_Indication is received,
the SGSN may request additional authentication vectors from the HLR by sending a new
MAP_SEND_AUTHENTIFICATION_INFO_Request. If aMAP_CLOSE _Indication is received, and authentication
vectors have been received during the dialogue, then the "OK" exit is used. If no authentication vectors have been
received during the dialogue, the SGSN checks whether old GSM Triplets are available and can be re-used. If so, the
"OK" exit is used, otherwise the "Procedure Error" exit is used. Note that re-use of old UMTS Quintupletsis not
alowed.

If inaMAP version 3 dialogue an "Unknown Subscriber" error is received, then the "Unknown Subscriber” exit is used.
If other errors are received, the SGSN checks whether old GSM Triplets are available and can be re-used. If so, the
"OK" exit is used, otherwise the "Procedure Error" exit is used. Note that re-use of old UMTS Quintupletsis not
allowed.

- ifaMAP-U-ABORT, MAP_P_ABORT or unexpected MAP_CLOSE service indication is received from the
HLR, then the SGSN checks whether old authentication parameters can be re-used. If old parameters cannot be
re-used the Authentication Parameters negative response with appropriate error is sent to the requesting process.

- ifaMAP_NOTICE serviceindication is received from the HLR, then the dialogue with the HLR is closed. The
SGSN then checks whether old authentication parameters can be re-used. If old parameters cannot be re-used the
process terminates and the Authentication Parameters negative response with appropriate error is sent to the
reguesting process, Otherwise the Authentication Parameters response is sent to requesting process.

The process is described in figure 25.5/6.
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Process Obtain_Authent_Para SGSN 1(3)

Figure 25.5/6: Process to obtain authentication parameters from the HLR to the SGSN %
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Process Obtain_Authent Para SGSN 1(2)

:Figu re 25.5/6: Process to obtain authentication parameters from the HLR to the SGSN
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Process Obtain_Authent Para SGSN 3(3)

Figure 25.5/6: Process to obtain authentication parameters from the HLR to the S%N
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25.5.6 Process Obtain_Authent_Para_SGSN
For authentication procedure description see GSM 03.60 and GSM 04.08.
This Process is used by the SGSN to request authentication vectors from the HLR.

If the SGSN does not know the subscriber's HL R address-address (e.q. no IM S| trandation exists-asthere-are-notyet

any-SSHinksto-the-subscribers HPLMN), the «-Authentication Parameter negative response» with error “Unknown
HLR" isreturned to the requesting process.

Otherwise, Fhethe Process proceeds as follows:

- aconnection isopened, and aMAP_SEND_ AUTHENTICATION_INFO request sent to the HLR,;

- if the HLR indicates that aMAP version 1 or 2dialogue isto be used, the SGSN performs the equivalent MAP
version 1 or 2dialogue. which can return a positive result containing authentication sets, an empty positive result,
or an error;

- if the dialogue opening fails, the Authentication Parameters negative response with appropriate error is sent to
the requesting process. Otherwise, the SGSN waits for the response from the HLR,;

- ifaMAP_SEND_AUTHENTICATION_INFO confirmation is received from the HLR, the SGSN checks the
received data.

One of the following positive responses may be received from a MAP version 1 or MAP version 2 dialogue with the
HLR:

- Authentication triplets, in which case the outcome is successful;
- Empty response, in which case the SGSN may re-use old triplets, if allowed by the PLMN operator.

If the SGSN cannot re-use old triplets (or no such triplets are available) then the Authentication Parameters negative
response with appropriate error is sent to the requesting process.

If the outcome was successful or re-use of old parametersin the SGSN is allowed, then the Authentication Parameters
responseis sent to the requesting process

If an "Unknown Subscriber” error isincluded in the MAP_SEND_AUTHENTICATION_INFO confirm or is returned
by the MAP version 1 dialogue, then the appropriate error is sent to the requesting process in the Authentication
Parameters negative response

InaMAP version 3 dialogue a (possibly empty) set of authentication vectors may be received from the HLR followed
by aMAP_CLOSE Indication or by aMAP_DELIMITER Indication. If aMAP_DELIMITER_Indication is received,
the SGSN may request additional authentication vectors from the HLR by sending a new
MAP_SEND_AUTHENTIFICATION_INFO_Request. If aMAP_CLOSE _Indication is received, and authentication
vectors have been received during the dialogue, then the "OK" exit is used. If no authentication vectors have been
received during the dialogue, the SGSN checks whether old GSM Triplets are available and can be re-used. If so, the
"OK" exit is used, otherwise the "Procedure Error" exit is used. Note that re-use of old UMTS Quintupletsis not
alowed.

If inaMAP version 3 dialogue an "Unknown Subscriber" error is received, then the "Unknown Subscriber” exit is used.
If other errors are received, the SGSN checks whether old GSM Triplets are available and can be re-used. If so, the
"OK" exit is used, otherwise the "Procedure Error" exit is used. Note that re-use of old UMTS Quintupletsis not
allowed.

- ifaMAP-U-ABORT, MAP_P_ABORT or unexpected MAP_CLOSE service indication is received from the
HLR, then the SGSN checks whether old authentication parameters can be re-used. If old parameters cannot be
re-used the Authentication Parameters negative response with appropriate error is sent to the requesting process.

- ifaMAP_NOTICE serviceindication is received from the HLR, then the dialogue with the HLR is closed. The
SGSN then checks whether old authentication parameters can be re-used. If old parameters cannot be re-used the
process terminates and the Authentication Parameters negative response with appropriate error is sent to the
reguesting process, Otherwise the Authentication Parameters response is sent to requesting process.

The process is described in figure 25.5/6.
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Figure 25.5/6: Process to obtain authentication parameters from the HLR to the SGSN %
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:Figu re 25.5/6: Process to obtain authentication parameters from the HLR to the SGSN
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nmessage PDATE REQUEST) LOCATI ONr equest
M5 cl assmark 1 -
M5 cl assmark 4 -
GPRS Q herln
nunmber
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results PDATE ACCEPT) LOCATI ON"r esponse
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b| station - 1
dentlt _
C Nbblle station - 2
C Reject: ]MSI unknown - 3
i In HLR
C Reject: MSC tenporarjly - 4
+ not reacheabl e +
Ne a} i vel] GW EJRCIJTEI NG A MAP UPDATE GPRS
results PDATE REJECT) LOCATI ONr esponse

Network failure - 5

GPRS servjces , . Unknown HLR
H()[ dl U)[\{E(J A
_thrs PEIWN -

U"’I'(D Servi ces UHKH()WH SUDS(,TI L)er 6
not al | owed (no GPRS subscr| %IOH)

GPRS services and Unknown subscr 7
noP GF RS sng|ces I M5l unknowkn) |
not al | owe

C GPRS servjces Unknown subscrlber 8
not al | owed (no GPRS subscri ption)

C GPRS services and Unknown subscr| ber 9
HgP-gFRS sng|ces (I'MSlI unknown)

M5 (dentity capnot - 10
be derived by
t he net wor k

Roam ng not al | owed

PLMN not al | owed not all owe

LA not al | owed -

?oanln hnot %Ilomed -

PLNN not allomed QOper at or

determ ned barring
| | egal M5 -
[l egal ME -
etwork failure System Fai l ure
etwork fallure nefocted dat a val ue
etwork failure MAP P ABORT
etwork fallure P~ CE
I et work failure MAP—CLOSE I
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3.4 Routeing area updating
04.08 09.02 Notes
For war d GMM (ROUTEING AREA MAP UPDATE GPRS
nessage UPDATE REQUEST) LOCATION request —
MS classmark 1 -
MS classmark 4 -
GPRS Clpherlng -
number
MObl e statlon IMSI
identity
0ld routelng area -
identification
Positive| GMM (ROUTEING AREA MAP UPDATE GPRS
results UPDATE ACCEPT) LOCATION response
Routeln? area -
| i fication
H Moblle Ft?tlon - | 1
i
| C Moblle sta ion - | 2
C Reject: NBhL%nknomn - 3
C Reject: NSC tenmporaril - 4
| J not reggheabley |
hbgatlve GMM (ROUTEING AREA MAP UPDATE GPRS
results UPDATE REJECT) LOCATION response
Net work failure 5
S serv| ces Unknown subscri ber 6
not al | owed (no GPRS subscri ption)
S services and Unknown subscr i ber 7
non GPRS services (I'Msl unknowkn)
not al | owed
C GPRS servjces Unknown subscri ber 8
not al | owed (no S subscri ption)
C GPRS services and knomn subscr | ber 9
non- S services (I unknown)
not al |l owed
M5 | dentity capnot - 10
be derived by
t he network .
i Roaming not allowed: |
| GPRS servi ces not PLWMN not
al l oned || ) )
‘ allowed in this
PLNMN
LA not allowed -
Roaming not allowed -
in this LA
| | GPRS servi ces not PEMN-net—alowed - Qoer at or
, | allowed in this det er m ned
barring|
PLMN
1lI1legal Mo -
Illegal ME
Network failure System Fallure
Network failure Unexpected data value
Network failure MAP U/P ABOR
Network failure MAP NOTICE
Network failure MAPCLOSE

NOTE 1: The mobile station identity isinserted by the SGSN if the SGSN wants to deallocate or re-alocate aP-TMSI. If
the SGSN wants to deall ocate the P-TMSI it shall include the IMSI. If the SGSN wants to re-allocate the P-TMSI
it shal include the new P-TMSI. If aP-TMSI isincluded, the MS shall respond with a ROUTEING AREA
UPDATE COMPLETE message.
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NOTE 2:

NOTE 3:

NOTE 4:

NOTES:

NOTE 6:

NOTE 7:

NOTE 8:

NOTE 9:

The mobile station identity is inserted by the SGSN if it isreceived inaBSSAP+ LOCATION UPDATE
ACCEPT message fromthe VLR. If aTMSI isincluded, the MS shall respond with a ROUTEING AREA
UPDATE COMPLETE message. Only used in the Combined Routeing and Location Area procedure.

Thisreject causeisinserted on the positive response by the SGSN if the SGSN receives aBSSAP+ LOCATION
UPDATE REJECT message from the VLR indicating in the reject cause IMSI unknown in HLR. Only used in
the Combined Routeing and L ocation Area procedure.

Thisregject cause isinserted on the positive response by the SGSN if the SGSN does not receive any response
from the VLR to aprevious BSSAP+ LOCATION UPDATE REQUEST message. Only used in the Combined
Routeing and Location Area procedure.

The Unknown RA error isonly generated as a result of incorrect information being inserted by the BSS.

The HLR shall send Unknown subscriber with diagnostic value No GPRS subscription if the HLR indicates that
thereisan error in the type of subscription (i.e. SGSN requests service for a non-GPRS only subscriber).

The HLR shall send Unknown subscriber with diagnostic value IMS| unknown if the HLR indicates that the
IMSI provided by the SGSN is unknown.

The HLR shall send Unknown subscriber with diagnostic value No GPRS subscription if the HLR indicates that
thereisan error in the type of subscription (i.e. SGSN requests service for a non-GPRS only subscriber). Used in
the Combined Routeing and L ocation Area procedure.

Thisreject causeisinserted if the SGSN receivesa MAP GPRS UPDATE LOCATION negative response
message indicating IMSI unknown. Used in the Combined Routeing and Location Area procedure.

NOTE 10: Thisreject cause isinserted if the SGSN does not receive any response from the old SGSN to a previous SGSN

CONTEXT REQUEST message.
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