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Proposed change affects:  UICC apps#[_| ME[ ] Radio Access Network| | Core Network[X]
Title: 3 Correction of misaligned signal names between VLR and PVLR
Source: ¥ CN4
Work item code: 38 TEI5 Date: 3 04/08/2003
Category: ¥ F Release: 3 Rel-5
Use one of the following categories: Use one of the following releases:
F (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)

Rel-6  (Release 6)

Reason for change: 3 The names of the signals used between the VLR and the previous VLR (PVLR)
on inter-VLR location update are not aligned; the signal sent from the VLR is
"Request IMSI", but the signal received at the PVLR is "Send Identification”. The
linked CR to 29.002 aligns the signal name with the name of the MAP service
(MAP_SEND_IDENTIFICATION).
This is a non-critical change, proposed for agreement by consensus

Summary of change: 38 Change the names of the signals sent and received in the VLR to Send
Identification for the request, Send Identification ack/negative response for the

reply.

Consequences if ¥ Misalignment between processes in 23.012, and between 23.012 and 29.002
not approved:

Clauses affected: ¥ Figure4.1.2.1

Y|N
Other specs #’| X Other core specifications # CR 29.002-636
affected: X| Test specifications
X| O&M Specifications

Other comments: ¥ No SDL source file is available for the process Update_Location_Area VLR, so
the complete process has been redrawn. The only change of substance is on
sheet 3.
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Figure 4.1.2.1 (sheet 1 of 4): Process Update_Location_Area VLR
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Figure 4.1.2.1 (sheet 2 of 4): Process Update_Location_Area VLR

CR page 6



3GPP TS 23.012 v5.0.0 (2002-03) CR page 7

Process Update Location_Area VLR ULA VLR3(4)
T\ Signals to/from the right
yhandle an incoming  ~ 1 are to/ffromthe PVLR

| Location Update Request!

| and trigger the correct |

| application process

< Request IMSI)

Wait_For_
PVLR_Response

ey —
Request IMSI ) (Request IMSI )
response
@
R
|
Obtain_IMSI_VLR| |- — — — — — - See TS 23.018

CR page 7



3GPP TS 23.012 v5.0.0 (2002-03)

CR page 8

process Update Location_ Area_ VLR

: Processin the VLRloT\

| hande anincoming -
| Location Update Requesti
jand trigger the correct |
| application process |

Q

< end
entifi cation

Wait_For_
PVLR_Response

Send Send
Identifi catiof Identificatio
! oD

Obtain_
IMSI_VLR

Signals to/from lherighl
are to/fromthe PVLR

ULA_VLR3(4)

Figure 4.1.2.1 (sheet 3 of 4): Process Update_Location_Area VLR

CR page 8



3GPP TS 23.012 v5.0.0 (2002-03)

CR page 9

Process Update_Location_Area_VLR

ro T T o
| Process in the VLR to | \
| handle an incoming - 7

| Location Update Request!
I and trigger the correct !

Update_ HLR_VLR|

ULA_VLRA4(4)

Signals to/from the left
are to/from the MSC

Result?
Pass Roaming Unknown Abort Procedure
Not Allowed Subscriber Error
Location_Update_| Stand alone
C leti VLR d
ompietion_ Delete Delete moce
Subscriber Subscriber
record record
Yes
No
Result=
Pass? - S i - -
q . Set negative response: .
et negative response: Unknown et negative response: Location_Update_|
Roaming Not A System Completion VLR
Allowed Subscriber Failure P -
Yes
;Jf::fel‘gz?’gm Data confirmed
res onsge by HLR:=False
Update P
Register ]
| L
Set_Notification_|| "Procedure defined
_Type 1in 3G TS 23.078
L
| R
| y
. Procedure defined
Notify_gsmSCF | = = = - - - 7in3G TS 23078
L
fmm - —
Authenticated | . A
Radio Contact > — — — — — — - Arigelé?er Application
Established 1P
L
Idle

CR page 9



3GPP TS 23.012 v5.0.0 (2002-03)

CR page 10

process Update Location_ Area_ VLR

ULA_VLR4(4)

: Processin the VLR to—r\ Signals to/from theleft
| handl_e anincoming - 7 4 a_re lo/fromlhe_MSC;
| Location Update Requesti signals to the right
jand trigger the correct | are to the ARC timer
| application process | application process
*********** ’ intheVLR
Yes
Unknown
HLR?
No
Update_
HLR_VLR
Result?
Pass Roaming Unknown Abort Procedure
Not Allowed Subscriber Enmor
No
Location_Update_ iltoa:éj
Completion_VLR mode?
Yes
No
RS sul:t))(selceri‘ser sul:t))ieri‘t?er PocaLiopipIatE X
Pass? record record Completion_VLR
Yes
Undate Set negative Set negative Set negative Data
repisler Idle response: lllegal response: Unknown response: Confirmed by
9 Subscriber Subsciriber System failure HLR:=False
[y Update
i et | -
Set_Notification_ || _ 1 Se 3GPP TS 23.078 Locat!on
Type | negative
L | response
fmm = —
Notif ‘
gSmSZ)_F — +1Se3GPP TS 23.078 Idle
|
Authenticated
Radio Contact
Established
Idle

Figure 4.1.2.1 (sheet 4 of 4): Process Update_Location_Area VLR
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*** For information ***

process Send_ldentification_PVLR SI_PVLR1(1)
m;naliﬁg; o?tﬁeis;nid T(!gnafigti;)n—r \ Signals to/from the left are

1in the Previous VLR (PVLR) 7‘ to/from the new VLR

|

,,,,,,,,,,,,,,,,, I

Send
Identification

Check
Parameters

luFlex
Set IMSI "
applied?
No
Yes
No
AUthenticatior Extract NRI
sets available? from TMSI
Yes
Set Authentication Convert NRI
Info Into VLR Address
Send Curren
Security Contex
No
Yes Set
negative response
unidentified subscriber
Set_Current Perform_Relaying
Security Context -
end end
Identification > Identification
negativere

Figure 4.1.2.7 (sheet 1 of 1): Process Send_Ildentification_PVLR

*»** End of document ***
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Proposed change affects:  UICC apps#[_| ME[ ] Radio Access Network| | Core Network[X]
Title: # Provision of SDL diagrams and removal of redundant text in chapter 20
Source: ¥ CN4
Work item code: 38 TEI5 Date: 3 18/07/2003
Category: ¥ F Release: 3 Rel-5
Use one of the following categories: Use one of the following releases:
F (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)

Rel-6  (Release 6)

Reason for change: 3 1. There are no source files available for the SDL diagrams in 29.002 chapter 20.
Many SDL diagrams are poorly laid out.

2. Some message flow diagrams are drawn using linedraw characters, which do
not display correctly in Word 2000.

3. Most of the text repeats the information in the SDL diagrams; the useful
additional information is buried in superfluous verbiage. The principle of
making the text a supplement to the SDL diagrams has been accepted by CN
#20, with the approval of CRs to chapters 22 — 25 to remove the redundant
text.

4. Some SDL diagrams use the wrong notation for MAP and other service
primitives (the correct notation is req/rsp for an output signal, ind/cnf for an
input signal).

5. In the processes in the HLR for activating trace mode, the text description
allows a repeat attempt if the VLR or SGSN returns an error, but the SDL does
not show this possibility. The text is aligned with the SDL for deactivating trace
mode, so the SDL has been aligned with the text.

6. In the processes in the HLR for deactivating trace mode, if the dialogue
opening fails the HLR stores the trace mode in the VLR or SGSN as deactive,
but it should be active.

7. In the macro in the HLR to delete subscriber data from a VLR, the macro
should take the Error exit if the MAP Vr dialogue does not have a successful
result.

8. The name of the parameter which is returned in the Delete Subscriber Data
response if the whole service area of the MSC/VLR or SGSN is restricted due
to regional subscription is "Network Node Area Restricted".

9. In the macro Delete_Subscriber_Data HLR, if the dialogue drops back to a
previous protocol version the result of the dialogue should be reflected in the
exit from the macro.

CR page 1



10.In the processes INS_SUBS_DATA_VLR & INS_SUBS_DATA_SGSN, the
setting of the "Subscriber data confirmed by HLR" flag is not completely
covered.

11.The reference to the interworking between the MSC and the VLR for tracing
during location management is redundant; this is defined in the stage 2 for
location management (23.012).

This is a non-critical correction, proposed for agreement by consensus

Summary of change: 3 1. Redraw SDL diagrams to a consistent style. Redraw message flow diagrams.
Remove text which replicates the information in SDL diagrams.
2. Correct errors in SDL diagrams.

No SDL source files to use as the basis for future changes.

Message flow diagrams are difficult to read.

Useful information to supplement the SDL diagrams is buried in superfluous
verbiage.

Many minor technical errors in the SDL diagrams.

The style of chapter 20 will be markedly different from the style of chapters

22 - 25, making the specification more difficult to use for implementers who are
not aware of the history, and leading to a perception of poor quality.

Consequences if E
not approved:

wnN e

oA

Clauses affected: ¥ 20

Other specs E
affected:

Other core specifications E
Test specifications
O&M Specifications

X|X|X|Z

Other comments: 38 1. The text for each first level subclause has been grouped together, before the
SDL diagrams for that subclause.

2. Within each first level subclause, the description of the behaviour of network
entities has been re-ordered to show the behaviour of the dialogue initiator
first, then the behaviour of the dialogue responder. This change has not been
revision marked, except for the changes to subclause numbers and figure
numbers.

3. Where afirst level subclause includes descriptions of the behaviour of network
entities in the CS domain and the PS domain for similar functions, the lower
level subclauses have been re-ordered to group the descriptions of the
behaviour in the CS and PS domain together. This change has not been
revision marked, except for the changes to subclause numbers and figure
numbers.

4. The modelling of repeat attempts after a delay (in processes
ATM_With_VLR_HLR, ATM_With_ SGSN_HLR, DTM_With_VLR_HLR,
DTM_With_SGSN_HLR & Modify_Data_HLR) has been changed to show the
timer being started, the process entering a wait state and the input of an
internal signal to show timer expiry.

5. In some SDL diagrams, the test "Error" is used after a confirm primitive has
been received,; this has been replaced with a call to the macro
Check_Confirmation.

6. Many process names have been changed to follow the convention that the last
component of the name indicates the entity in which the process runs.

7. The convention for the directions of signal inputs and outputs in some SDL
diagrams has been changed to reflect the relative positions of entities in the
message flow diagrams.
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20 Operation and maintenance procedures

20.1 General

The Operation and Maintenance procedures are needed-for-used to support operationg and maintenainceing of the
GSM-PEMIN-network.

The following procedures exist for operation and maintenance purposes:
i) Tracing procedures;
ii) Subscriber Data Management procedures;
iii) Subscriber Identity procedures.
The following application contextsrefer to complex MAP Users consisting of several processes:
- subscriberDataManagementContext;
- tracingContext.

Each of Fthese two application contexts needs a co-ordinating processin the VLR or in the SGSN as described in the
following subclauses.

20.1.1 Tracing Co-ordinator for the VLR

The Tracing Co-ordinator_process in the VLR is shown in thefigure 20.1/1. The MAP process invokes a macro not
defined in this clause; the definition of this macro can be found asfollows:

Receive Open Ind see subclause 25.1.1.

20.1.23 Tracing Co-ordinator for the SGSN

The Tracing Co-ordinator_process in fer-the SGSN is shown in thefigure 20.1/23. The MAP process invokes a macro

not defined in this clause; the definition of this macro can befound as follows:

CR page 3
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Receive Open Ind see subclause 25.1.1.

20.1.32 Subscriber Data Management Co-ordinator for the VLR

The Subscriber_Data Management Co-ordinator processin the VLR is shown in thefigure 20.1/32. The MAP process
invokes amacro not defined in this clause; the definition of this macro can be found as follows:

Receive Open Ind see subclause 25.1.1.

The Subscriber_Data Management Co-ordinator process in the SGSN is shown in thefigure 20.1/4. The MAP process

invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive Open Ind see subclause 25.1.1.
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Process Co_Tracing_VLR 20.1_1(1)
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process Co_Tracing_VLR Co_Tr_VLR1(1)
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Process Co_Tracing_SGSN 20.1_3(2)
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process Co_Tracing_SGSN Co_Tr_SGSN1(1)
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Process Co_Data_Management_VLR 20.1_2(1)
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process Co_SDM_ VLR
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Figure 20.1/32: Process Co_bata—ManagementSDM VLR
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Process Co_Data_Management_ SGSN
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process Co_SDM_SGSN
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Figure 20.1/4: Process Co_Data_Management_SGSN
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20.2  Tracing procedures

Three types of tracing procedures exist:
i) Subscriber tracing management procedures,
ii) Subscriber tracing procedures,
iii) Event tracing procedures.

The subscriber tracing management procedures are used fer-to management-of the status and the type of thetracing. The
subscriber tracing activation procedure is used at location updating or data restoration when the trace mode of a
subscriber is set active in the HLR or, as a stand--al one procedure, when the subscriber is already registered and the
trace mode becomes active in the HLR. The procedures ferprovidingatracerequest-to activate tracing in the VLR are
shown in figures 20.2/1 and 20.2/32. The procedures ferprovidingatracerequest-to activate tracing in the SGSN are
shown in figures 20.2/211 and 20.2/412.
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L § a 4 a
a € N a
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VLR HLR OoMC
1
2 <
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1) Subscriber Tracing Activation-
2) MAP_ACTIVATE_TRACE_MODE_req/ind-
3) MAP_ACTIVATE_TRACE_MODE_rsp/cnfACK-
4) Subscriber Tracing Activation Accepted-

Figure 20.2/1: Stand--alone subscriber tracing activation procedure_for non-GPRS
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1) Subscriber Tracing Activation-
2) MAP_ACTIVATE_TRACE_MODE_reqg/ind-
3) MAP_ACTIVATE_TRACE_MODE_rsp/cnfACK-
4) Subscriber Tracing Activation Accepted-

Figure 20.2/211: Stand--alone subscriber tracing activation procedure for GPRS
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Figure 20.2/32: Subscriber tracing activation procedure at location updating or data restoration
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a 3 a
e N a
a 4 a
e ) a
a a
SGSN HLR
1
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3
4
1) MAP_UPDATE_GPRS_LOCATION_req/ind-
2) MAP_ACTIVATE_TRACE_MODE._req/ind-
3) MAP_ACTIVATE_TRACE_MODE_rsp/cnfACK-
4) MAP_UPDATE_GPRS_LOCATION_rsp/cnfACK-

Figure 20.2/412: Subscriber tracing activation procedure at GPRS location updating

The subscriber tracing deactivation procedure is used when thetracerequesttracing of a subscriber iste-be-caneettedin
the VLR or in the SGSN_isno longer required. The procedures is-are shown in figures 20.2/53 and 20.2/613.
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1) Subscriber Tracing Deactivation-
2) MAP_DEACTIVATE_TRACE_MODE_reg/ind-
3) MAP_DEACTIVATE_TRACE_MODE_rsp/cnfACK-
4) Subscriber Tracing Deactivation Accepted-

Figure 20.2/53: Subscriber tracing deactivation procedure_for non-GPRS
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S 5E5e s grp e = cmc =
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> 4
1) Subscriber Tracing Deactivation-
2) MAP_DEACTIVATE_TRACE_MODE_reg/ind-
3) MAP_DEACTIVATE_TRACE_MODE_rsp/cnfACK-
4) Subscriber Tracing Deactivation Accepted-

Figure 20.2/613: Subscriber tracing deactivation procedure for GPRS

The subscriber tracing procedures are used when the VLR detects any subscriber related activity for which thetrace
modeis activated, e.g. the VLR receivesthea MAP_PROCESS ACCESS REQUEST indication. The procedureis
shown in figure 20.2/74.
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1) MAP_PROCESS_ACCESS_REQUEST_req/ind; — — — :
2) MAP_TRACE_SUBSCRIBER_ACTIVITY_req/ind-
3) Subscriber tracing information-

Figure 20.2/74: Subscriber tracing procedure in the serviecing MSC
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20.2.1-2 Subscriber tracing activation procedure

20.2.1.1 Procedures in the HLR

A subscriber tracing activation request from the OMC sarts the appropriate processin the HLR:
ATM HLR With VLRIf tracingisrequired in the MSC/VLR, ATM HLR With SGSN if tracing isrequired in the

The process in the HLR to activate tracing in the VLR is shown in figure 20.2/8. The MAP process invokes macros not
defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

Sheet 1: If the Repeat attempt counter has reached its limit, the test "Repeat Attempt” takes the "No" exit; otherwise the
test takesthe "Yes' exit. The number of repeat attempts and the interval between successive repeat attempts are

operator options.

The process in the HLR to activate tracing in the SGSN is shown in figure 20.2/9. The MAP process invokes macros
not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

Sheet 1: If the Repeat attempt counter has reached its limit, the test "Repeat Attempt” takes the "No" exit; otherwise the
test takesthe "Yes' exit. The number of repeat attempts and the interval between successive repeat attempts are

operator options.
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The processin the VLR to activate tracing in a stand-alone dialogue is shown in figure 20.2/10. The MAP process
invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Check Indication see subclause 25.2.1.

The process in the SGSN to activate tracing in a stand-alone didlogue is shown in figure 20.2/11. The MAP process
invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Check Indication see subclause 25.2.1.

20.2-1.2 Subscriber tracing deactivation procedure

20.2.2.1 Procedures in the HLR

A subscriber tracing deactivation request from the OMC starts the appropriate processin the HLR:
DTM HLR With VLRIif tracingisnolonger requiredin the MSC/VLR, DTM_ HLR With SGSN if tracing isno
longer required in the SGSN.

The process in the HLR to deactivate tracing in the VLR is shown in figure 20.2/12. The MAP process invokes macros
not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

Sheet 1: If the Repeat attempt counter has reached its limit, the test "Repeat Attempt” takes the "No" exit; otherwise the
test takesthe "Yes' exit. The number of repeat attempts and the interval between successive repeat attempts are

operator options.
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The process in the HLR to deactivate tracing in the SGSN is shown in figure 20.2/13. The MAP process invokes macros
not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

Sheet 1: If the Repeat attempt counter has reached its limit, the test "Repeat Attempt” takes the "No" exit; otherwise the
test takesthe "Yes' exit. The number of repeat attempts and the interval between successive repeat attempts are

operator options.

20.2.2.2 Procedures in the VLR

The process in the VLR to deactivate tracing is shown in figure 20.2/14. The MAP process invokes a macro not defined
in this clause; the definition of this macro can be found asfollows.

Check Indication see subclause 25.2.1.

The process in the SGSN to deactivate tracing is shown in figure 20.2/15. The MAP process invokes a macro not

defined in this clause; the definition of this macro can be found asfollows:

Check Indication see subclause 25.2.1.
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Process ATM_HLR_with_VLR 20.2_7.1(2)
\-----"-"-"-"-~"-~"-~" -~ -~ -~ -~ -~ - - -~ - - - - - - - - === -
'Figure 20.2/7: The subscribertracing activation '
| ) A NULL
! process in the HLR :
|
OM_Subscriber|
_Tracing_
_Activation_ NULL
Set Error
Unknown
1 Subscriber
age
Set
Subscriber Set Error Tracing
Tracing = already active
epea yes Active in HLR
ttemp
no Deregistere yes
Subscriber
Set:sub;crlber Increment
_ l(ljal,lll%j attempt
= eactive counter
in VLR ubscribe no
in Home PLMN
; area
O_Mgg:bscrlber_ Repeat
—'raang_ attempt
_Activation_ dela yes
enf y Set Subscriber
= U Tracing =
N Not Active
MAP_OPEN_req in VLR
MAP_ACTIVATE__TRACE_MODE_req
MAP_DELIMITER
Set subscriber OM_Subscriber|
tracing ; _Tracing_
activation Receive_ _Activation_
failure Open_Cnf _cnf
[
Error Vr OK
Perform_
MAP_Vr_ NULL
Dialogue
1 WF_
NULL age NULL _ATM_
_RESULT

CR page 21



3GPP TS 29.002 v5.6.0 (2003-06)

CR page 22

process ATM_With_VLR_HLR
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Figure 20.2/87 (sheet 1 of 2): Process ATM
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Process ATM_HLR_with_VLR
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process ATM_With_VLR_HLR
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Figure 20.2/87 (sheet 2 of 2): Process ATM_With VLR HLR-with—\VLR
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Process ATM_HLR_with_ SGSN < 20.2_14.1(2)
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Figure 20.2/14: The subscriber tracing activation
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process ATM_With_SGSN_HLR
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Figure 20.2/9%4 (sheet 1 of 2):

Process ATM_With SGSN HLR-with-SGSN
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Process ATM_HLR_with SGSN 20.2_14.2(2)
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process ATM_With_SGSN_HLR
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Figure 20.2/914 (sheet 2 of 2): Process ATM_With SGSN HLR-with—SGSN
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Process ATM _VLR_Standalone
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Process ATM_SGSN_Standalone 20.2_16(1)
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Figure 20.2/116: Process ATM_Stand Alone SGSN-Standalene
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Process DTM_HLR_with_VLR
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Figure 20.2/128 (sheet 1 of 2): Process DTM
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process DTM_With_VLR_HLR
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Figure 20.2/128 (sheet 2 of 2): Process DTM_With VLR HLR-with—\LR
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Process DTM_HLR_with_SGSN 20.2_15.1(2)
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process DTM_With_SGSN_HLR DTM_SGSN_HLR1(2)
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Figure 20.2/135 (sheet 1 of 2):
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Process DTM_HLR_with_SGSN 20.2_15.2(2)
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Figure 20.2/15: The subscriber tracing deactivation
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process DTM_With_SGSN_HLR
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Figure 20.2/135 (sheet 2 of 2): Process DTM_With SGSN HLR-with—SGSN
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Process DTM_VLR_Standalone
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process DTM_Stand_Alone_VLR DTM_SA_VLR1(1)
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Figure 20.2/146: Process DTM_Stand Alone VLR-Standalene
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Process DTM_SGSN_Standalone
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process DTM_Stand_Alone_SGSN
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20.3  Subscriber data management procedures

Two types of subscriber data management procedures exist:-h-the- MobHe Apphication-Part
1i) Subscriber Deletion;

2it)Subscriber Data M odification.

The subscriber deletion and subscriber data modification procedures are initiated by the OMC (see figures 20.3/1,
20.3/2, 20.3/38 and 20.3/49).

= yrRa = prp e = omc——a
+ a + I al a
an JI_ a
-4 i a a
a 3 a a
JI_ N a 4 a
a + § a
VLR HLR OoMC
1
2 <
3
> 4
1) Delete Subscriber-
2) MAP_CANCEL_LOCATION_req/ind-
3) MAP_CANCEL_LOCATION_rsp/cnfACK-
4) Subscriber Deleted-

Figure 20.3/1: Subscriber deletion procedure_for non-GPRS

In the subscriber deletion procedure for a non-GPRS subscriber the subscriber data sheuld-beare removed from the VLR
and fremthe HLR. The HLR usesthe MAP_CANCEL_LOCATION service.

+ + + +
&Soeire & Hih—2 & Cohio 2
] . +
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i : a a

é 3 a a

4 ‘ a Yl a

: n L

SGSN HLR omMC
1
2 <
)l
3
> 4
>
1) Delete GPRS Subscriber-
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2) MAP_CANCEL_LOCATION_req/ind-
3) MAP_CANCEL_LOCATION_rsp/cnfACK-
4) GPRS Subscriber Deleted-

Figure 20.3/28: Subscriber deletion procedure for GPRS

In the subscriber deletion procedure for a GPRS subscriber the subscriber data sheuteH-beare removed from the SGSN
and fremthe HLR. The HLR usesthe MAP_CANCEL_LOCATION service.

VLR HLR OoMC
1
2 <
3
» 4
2 iR e = piR e = ouc =
I a I I al I a
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-4 i a a
a 3 a a
+ § a 4 a
a + N a
1) Modify Subscriber Data-
2) MAP_CANCEL_LOCATION_reqg/ind, MAP_INSERT_SUBSCRIBER_DATA_req/ind or
MAP_DELETE_SUBSCRIBER_DATA_req/ind-
3) MAP_CANCEL_LOCATION_rsp/cnfACK, MAP_INSERT_SUBSCRIBER_DATA_rsp/cnfACK or
MAP_DELETE_SUBSCRIBER_DATA_rsp/cnfACK-:
4) Subscriber Data Modified-

Figure 20.3/32: Subscriber data modification procedure_ for non-GPRS
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3) MAP_CANCEL_LOCATION_rsp/cnfACK, MAP_INSERT_SUBSCRIBER_DATA_rsp/cnfACK or—
MAP_DELETE_SUBSCRIBER_DATA_rsp/cnfACK-
4) Subscriber Data Modified-

Figure 20.3/49: Subscriber data modification procedure for GPRS
In the subscriber data modification procedure the subscriber datais modified in the HLR and when necessary also in the
VLR or inthe SGSN. The HLR initiates either the

MAP_INSERT_SUBSCRIBER_DATA,MAP_DELETE_SUBSCRIBER_DATA or MAP_CANCEL_LOCATION
service depending on the modified data

20.3.1-2 Subscriber deletion procedure

20.3.1.1 Procedures in the HLR

The subscriber deletion processdure in the HLR is shown in thefigure 20.3/53. The MAP process invokes processes not

defined in this clause; the definitions of these processes can be found as follows:

Cancel GPRS Location Child HLR see subclause 19.1.2.2;

Cancel Location Child HLR see subclause 19.1.2.2.

20.3.1.2 Procedures in the VLR

The subscriber deletion procedure in the VLR is described in the-subclause 19.1.2.3 of the present document.

20.3.1.3 Procedures in the SGSN
The subscriber deletion procedure in the SGSN is described in the-subclause 19.1.2.4 of the present document.

20.3.1:2 Subscriber data modification procedure

20.3.2.1 Procedure in the HLR

The OMC can modify the subscriber datain several different ways. The modifications can be categorised in_the
following groups:

Al) datashal be modified in the HLR; no effect inthe VLR,

B2) datashal be modified in both the HLR and the VLR;
€3) withdrawal of abasic service or a supplementary service requiring change to VLR data;

B4) modification affects en-the roaming ef-permission for the subscriber and the subscriber record shall be
removed from the VLR data base;

5) withdrawal of non-GPRS Subscription caused by a change of Network Access Mode;

F6)data shall be modified in the HLR; no effect in the SGSN;

G7) datashall be modified in both the HLR and the SGSN;

H8) withdrawal of aGPRS subscription data or a basic service or a supplementary servicebeth requiring change
to SGSN data;

+9) modification affects en-the roaming permission for ef-the subscriber and the subscriber record shall be removed
from the SGSN data base;
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J10) withdrawal of GPRS Subscription caused by a change of related-to-Network Access Mode;

11) authentication algorithm or authentication key of the subscriber is modified.

In cases 2-b" and 7-g~ the HLR usesthe MAP_INSERT_SUBSCRIBER DATA serviceistnitiatedin-the HER.
In cases 3“¢* and 8k the HLR uses the MAP_DELETE SUBSCRIBER DATA serviceistnitiated-the HER.
In cases 4", 5°€, 9“*, 104" and 11“k” the HLR usesthe MAP_CANCEL L OCATION service isinitiated-the

essfuldel etion of subscriber datafails, the

HLR may wtletete g,gem the re_queﬂattempts the number of reped attempts and thetime in between are HLR
operator options, depending on the error returned by the VLR or by-the SGSN.

The subscriber data modification processin the HLR is shown in figure 20.3/6. The MAP process invokes processes not
defined in this clause; the definitions of these processes can be found as follows:

Insert Subs Data Stand Alone HLR see subclause 25.7.3;

Cancel Location Child HLR see subclause 19.1.2.2;

Insert GPRS Subs Data Stand Alone HLR  see subclause 25.7.4;

Cancel GPRS Location Child HLR see subclause 19.1.2.2.

The macro Delete Subscriber Data HLR is shown in figure 20.3/7. The macro invokes macros not defined in this
clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

The macro Delete GPRS Subscriber Data HLR is shown in figure 20.3/8. The macro invokes macros not defined in
this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

20.3.2.2 Procedures in the VLR
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The process in the VLR to update subscriber datain a stand-alone didlogue is shown in figure 20.3/9. The MAP process
invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Check Indication see subclause 25.2.1;

Insert Subs Data VLR see subclause 25.7.1.

The process in the VLR to delete subscriber datais shown in figure 20.3/10. The MAP process invokes a macro not
defined in this clause; the definition of this macro can be found asfollows:

Check Indication see subclause 25.2.1.

20.3.2.3 Procedures in the SGSN

The subscriber data modification procedurein the SGSN is shown in the figures 20.3/11, 20.3/12 and 25.7/5.

The process in the SGSN to update subscriber datain a stand-alone dialogue is shown in figure 20.3/11. The MAP
process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Check Indication see subclause 25.2.1;

Insert Subs Data SGSN see subclause 25.7.2.

The process in the SGSN to delete subscriber datais shown in figure 20.3/12. The MAP process invokes a macro not
defined in this clause; the definition of this macro can be found asfollows:

Check Indication see subclause 25.2.1.
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Process Delete_Subscriber_HLR
r--r—-———~~~~""~>"~>">=>"~>""~"">""=>">"—~"~“"~“"~"“~" "~ =7/ °7/ 7 -
IFigure 17.3/3: The subscriber deletion process'",
| in the HLR ‘
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process Delete_Subscriber_HLR Del_Sub_HLR1(1)
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Figure 20.3/53: Process Delete_Subscriber HLR
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Process Modify_Data_HLR 20.3 4.1(2
\----—-" -~ -~ -~ -~ -~ -~ -~ -~ -~ - -~ -" "~ "~ - -~ -~ -~ -~ - - “-—" == -
IFigure 20.3/4: The subscriber data Y
| modfication process in the HLR |
| |
Modfy Set Error
Subscriber Unknown
Datain HLR Subscriber
OM_Modify OM_Modify |
_Subscriber| Subscriber_|
Data_rsp
Wait for
repetition
timer expiring
Null
a b c de,k
r-—-————-—77 r-—-——-—-—-—=-°- It - - - - - - -~
2 - Delete I .
Page 2 Iljrg?:—sst:rbs— b - 4‘F|gure 25.7/2 Subscriber_ | - J‘Flg.xre 20.3/5 Lgacgggln_ b - J:Flgure 19.1.22
AloneHER— L Da HLR Lo HER— Lo
2 2
Page 2 Page 2

CR page 52



3GPP TS 29.002 v5.6.0 (2003-06)

CR page 53

process Modify_Data_HLR
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Figure 20.3/64 (sheet 1 of 2): Process Modify_Data HLR
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Process Maodify Data HLR 20.3 4.2(2)
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Macrodefinition Delete_Subscriber_Data HLR 20.3 5(1)
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| i
:Figlre 17 3/5: The delete subscriber data macro in the HLR B T
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macrodefinition Delete_Subscriber_Data HLR
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Figure 20.3/75: Macro Delete_Subscriber_Data HLR
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Macrodefinition Delete. GPRS_Subscriber_Data HLR 20.3_10(1)
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macrodefinition Delete_ GPRS_Subscriber_Data HLR DGCSD_HLR(1)
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Figure 20.3/810: Macro Delete_ GPRS_Subscriber_Data HLR
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Process INS_SUBS_DATA VLR

:Figure 20.3/6: The insert subscriber data process

| in the VLR

NULL

MAP_INSERT._
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DATA_Ind
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no
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yes
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MAP_INSERT_SUBSCRIBER_DATA Rsp
MAP_DELIMITER_Req
WF_ )
PRIMTIVE MAP_CLOSE | MAP_ MAP_U_ABORT_ind,
_OR CLOSE ind _NOTICE MAP_P_ABORT. ind
'Store data MAP_CLOSE
e = -
Insert_ ‘ inVLR req
Subs_Data_ | — _Figure 25.7/1
VLR ! [N

Set Not Confirmed by|
HLR
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process Ins_Subs_Data Stand_Alone_ VLR

: Processin the VLR to handle—r\
| Insert Subscriber Data requests—
|in a stand-alone dialogue |
L ! S

Null
MAP_INSERT_
SUBSCRIBER <
DATA _ind
Check_
Indication
OK
No
IMSI
known?
Yes
No Allreceived
services &
features
supported?
Update subscriber Yes -
data for supported
services &
features
Set par ameters Update
for unsupported subscriber
services & e
features
>
Yes MSC area restricted
due to regional
’7 subscription?
No -
Set User Error:
Unidentified network nodg
4 area e
Subscriber

Emor

ISD_SA_VLR1(2)

Signals to/from the righ k
are toffrom the HLR

Subscriber data
confirmed by
HLR:=False

MAP_DELIMITER_req

MAP_INSERT_SUBSCRIBER_DATA_rsp

Wait_For_
Service_
Indication

Figure 20.3/96_(sheet 1 of 2): Process INS—SUBS-DATAIns Subs Data Stand Alone VLR
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process Ins_Subs_Data Stand_Alone_ VLR ISD_SA VLR2(2)

: Processin the VLR to handle—r\ Wait For Signals to/from the righl
| Insert Subscriber Data requests Service are toffrom the HLR
|in a stand-alone dialogue | Indication

Insert_Subs_ L N MAP_U_ABORT ind,
Data_ VLR CLOSE_ NOTICE_ MAP_P_ABORT ind

Wait_For . MAP
Service_ S‘Z':g%' tflcl_r"qber ) CLOSE_
Indication req

Subscriber data Subscriber data
confirmed by confirmed by
HLR:=Tme HLR:=False

Figure 20.3/9 (sheet 2 of 2): Process Ins Subs Data Stand Alone VLR
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Process Delete_Subscriber_Data_VLR

NULL

MAP_DELETE
_SUBSCRIBER
_DATA_ind

Check_
Indication

OK

Subscriber

Eror

Set Not Confirmed by|

20.3_7(1)

known

Eror
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HLR
No Set
MSC_Area_
_Restricted
MAP_U_
ABORT req

'SET

UE =

UNIDENTIFIED
SUBSCRIBER

MSC_Area_Restricted_Due_

_To_Regional_Subscription

HIR

MAP_DELETE_SUBSCRIBER DATA _rsp,

MAP_CLOSE_req
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process Delete_Subs_Data VLR

(Proc&ss in the VLR to handle T\

| Delete Subscriber Data requests—

MAP_DELETE_
SUBSCRIBER <
DATA ind

Check_
Indication

DSD_VLR1(1)

Signals to/from the righl
are toffrom the HLR

OK

IMSI
known?

Delete subscriber
data from VLR

Deletion

successful?

Yes .
MSC area restricted

due to regional
subscription?
No
t network node ’
ea restricted

Subscriber data
confirmed by
HLR:=False

Error

Set User Error:
Unknown
subscriber

Subscriber data
confirmed by
HLR:=False

L

MAP_U_
ABORT_
req

MAP_DELETE_SUBSCRIBER_DATA_rsp
MAP_CLOSE_req

Figure 20.3/107: Process Delete_Subseriber Data VLR
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Process INS_SUBS_DATA SGSN 20.3_11(1)
o
IFigure 20.3/11: Theinsert subscriber data
| process in the SGSN
|
no
no
no
Set parameter Update Set UE= Set UE=
Unsupported Subscriber Unidentified Unexpected
Senvice Data Subscriber Data Value
no /\ SGSN_Area_Restricted Due_
—To_Regional_Subsaription
\@
Set
SGSN_Area_
_Restricted
L
MAP_INSERT_SUBSCRIBER_DATA Rsp
MAP_DELIMITER_Req
WF_
PRIMITIVE
_OR_CLOSE
\
MAP_ MAP_U_ABORT ind,
_NOTICE I |MAP_P_ABORT_ind
MAP_CLOSE
Insert_ u ind MAP_CLOSE
Subs_Data_ |- J‘Flgure 25.7/1 req — —
SGSN o
'Store data Set Not Confirmed by
in SGSN' HLR
WF_
PRIMITIVE_
OR_CLOSE
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process Ins_Subs Data_ Stand_Alone_SGSN

: Processin the SGSN to handle—r\
| Insert Subscriber Data requests - —
|in a stand-alone dialogue |
L | S
Null

|

—>

Yes SGSN area restricted
due to regional
subscription?

No

Set User Error:
Unidentified
Subscriber

network node
area g

J

ISD_SA_SGSN1(2)

Signals to/from the ri
are toffrom the HLR

MAP_INSERT_

SUBSCRIBER <

DATA _ind

Check_
Indication
OK Eror
No
IMSI
known?
Yes
No Allreceived
services &
features
supported?
Update subscriber Yes -
data for supported
services &
features
Set parameters Update Subscriber data
for uns_uppogr(led subscriber confirmed by
services data HLR:=False
features

MAP_DELIMITER_req

MAP_INSERT_SUBSCRIBER_DATA_rsp

Wait_For_
Service_
Indication

Figure 20.3/11_(sheet 1 of 2): Process INS—SUBS-DATAIns Subs Data Stand Alone SGSN
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process Ins_Subs Data_ Stand_Alone_SGSN ISD_SA_SGSN2(2)

[ L

| Processinthe SGSNto handle | \ Wait For Signals to/from the right
| InsertSubscriber Data requests” 1 Service areto/from the HLR

| in a stand-alore dialogue | Indication

Insert_Subs_ EDALA(?EE MI\S'}?I_(:E MAP_U_ABORT_ind,
Data_ SGSN 3 = a = MAP_P_ABORT _ind
= ind ind - = =

Wait_For : MAP.
Craha StorefSubscriber ) CLOSE
A data GSN =
Indication req
Subscriber data Subscriber data
confirmed by confirmed by
HLR=True HLR=False

Figure 20.3/11 (sheet 2 of 2): Process Ins_Subs Data Stand Alone SGSN
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Process Delete_Subscriber Data SGSN

MAP_DELETE
_SUBSCRIBER
"DATA ind

Check_
Indication

20.3_12(1)

Error

Set Not Confirmed by SGSN_Area Restricted Due_
HLR _To_Regional_Subscription
Set
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MAP_U_
ABORT_req
MAP_DHELETE_SUBSCRIBER_DATA rsp,
MAP_CLOSE _req

Error
no Set Not Confirmed by
HER
'SETUE =
UNIDENTIFIED
SUBSCRIBER!
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: Processin the SGSN to handle—r\

| Delete Subscriber Data requests —

process Delete Subs Data SGSN

DSD_SGSN1(1)

Signals to/from the righl
are toffrom the HLR

Null
MAP_DELETE_
SUBSCRIBER <
DATA _ind
Check_
Indication
OK Error
No
IMSI
known?
Yes
Delete subscriber
data from SGSN
No
Deletion
successful?
Yes
Yes SGSN area restricted
due to regional
subscription?
No
t network node ’
ea restricted
Subscriber data Set User Error. Subscriber data
confirmed by Unknown confirmed by
HLR:=False subscriber HLR:=False
MAP_U
N MAP_DELETE_SUBSCRIBER_DATA_rsp
s MAP_CLOSE_req

Figure 20.3/12: Process Delete_Subseriber Data SGSN

CR page 69



3GPP TS 29.002 v5.6.0 (2003-06) CR page 70

20.4  Subscriber ldentity procedure

In the subscriber identity procedure the IMSI of the subscriber isretrieved from the HLR. The procedure is shown in
figure 20.4/1.

a omMca agp e a yiR =
a a a a a a
a I 1 a I I a I
+ a 2 2
a 0 a
a a 3 a
a 4 0 : a
-4 i a a
a a a
OoMC VLR HLR
1
> 2
3
4 <
1) Identity request-
2) MAP_SEND_IMSI_req/ind-
3) MAP_SEND_IMSI_rsp/cnfACK-
4) Identity confirm-

Figure 20.4/1: The subscriber identity procedure

20.4.12 SubseriberidentitypProcedure in the VLR

The subscriber identity processdure in the VLR is shown in figure 20.4/23. The MAP process invokes macros not
defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

The subscriber identity processdure in the HLR is shown in figure 20.4/32. The MAP process invokes macros not

defined in this clause; the definitions of these macros can be found as follows:

Receive Open Ind see subclause 25.1.1;

CR page 70



3GPP TS 29.002 v5.6.0 (2003-06) CR page 71

Check Indication see subclause 25.2.1.
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Process Send_IMSI_VLR 20.4_3(1)
rT T T T T T TS T T T TS )
I ) Y NULL
:Flgure 20.4/3: The send IMSI process in the VLR ‘
| |
OM_Subscribey_
_Identity NULL
_freq
MAP_OPEN_req
MAP_SEND_IMSI req
MAP_DELIMTER req
Receive_
Open_Cnf
Emor Vr OK
WF_
VEVL _IDENTITY_
RESULT
Yes B
No
MAP_CLOSE ind,
Seterror ijf;rm N:QZTSE’;‘D— MAP_NOTICE MAP_UJ_ ABORT ind
rbaiogue —vsLen MAP_P_ABORT ind
Check_ MAP_U_
NULL Confirmation _ABORT_req
OK Eror
Setemor
OM_Subscriber_ OM_Subscribef_
_identity_ _identity
_cnf _cnf
NULL NULL
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process Send_IMSI_VLR

: Process in the VLRloT\

| request the IMSlofa - 7

| subscriber from the HLR |
|

SI_VLR1(1)

Signals to/from the Iefl
are to.from the OMC;

signals to/from the right
are toffrom the HLR

Null
OM_Subscriber_Idem@
MAP_OPEN_req
MAP_SEND_IMSI_req
MAP_DELIMITER req
Receive_
Open_Cnf
Vr Eror OK
Yes
Wait_For
Ml HLR_Response
No
Perform MAP MAP_U_ABORT_ind,
MAP Vr Set User Error A -SEND_ NOTICE_ MAP_P_ABORT_ind,
dialogue - < n MAP_CLOSE_ind
MAP
Check S
ful Confirmation GleEs,
req
[
OK User Error,
Provider Error,
Data Error
Set User Error
— OM_Subscriber_Identil-

Null

Figure 20.4/23: Process Send_IMSI_VLR
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Process Send IMSI_HLR

20.4_2(1)

Null
Receive_
Open_Ind
v Eror
Perform Vr
Dialogue
MAP.
= MAP_SEND
NOTICE_ 3 - NULL NULL
. IMSI_Ind
ind —
e m ==
MAP_CLOSE_| Check_ .
L — IFigure 25.2/1
req ndication o
|
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> no
NULL Subscri ber
Known
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Fetch Set UE =
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process Send_IMSI_HLR SI_HLR1(1)
{Piroic;ssimilhie ;iLT? ;oi B T\ Signals to/from the Iefl

| hande arequest from theVLRy are tofrom the VLR

| for the IMSI of a subscriber

L ] S

n
_

Receive_
Open_Ind

OK Vr Error

Wait_For_ Perform
Service_ MAP Vr Null
Indication dialogue
MAP.
= MAP_SEND,
il:l]Ej)TICE_ IMSIJind Null

E:ASSEE Check_
req Indication
OK Error
No
Subscriber
plul known?
Yes
Set User Error:
heich) Unknown
IMSI .
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MAP_SEND_IMSI_rsp
MAP_CLOSE _req

Figure 20.4/32: Process Send_IMSI_HLR
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0.In the processes INS_SUBS_DATA_VLR & INS_SUBS_DATA_SGSN, the
setting of the "Subscriber data confirmed by HLR" flag is not completely
covered.

1.The reference to the interworking between the MSC and the VLR for tracing
during location management is redundant; this is defined in the stage 2 for
location management (23.012).

Summary of change: 38 1. Redraw SDL diagrams to a consistent style. Redraw message flow diagrams.

Remove text which replicates the information in SDL diagrams.
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numbers.

3. Where afirst level subclause includes descriptions of the behaviour of network

entities in the CS domain and the PS domain for similar functions, the lower
level subclauses have been re-ordered to group the descriptions of the
behaviour in the CS and PS domain together. This change has not been
revision marked, except for the changes to subclause numbers and figure
numbers.

4. The modelling of repeat attempts after a delay (in processes

ATM_With_VLR_HLR, ATM_With_SGSN_HLR, DTM_With_VLR_HLR,
DTM_With_SGSN_HLR & Modify_Data_HLR) has been changed to show the
timer being started, the process entering a wait state and the input of an
internal signal to show timer expiry.

5. In some SDL diagrams, the test "Error" is used after a confirm primitive has

been received,; this has been replaced with a call to the macro
Check_Confirmation.

6. Many process names have been changed to follow the convention that the last

component of the name indicates the entity in which the process runs.

7. The convention for the directions of signal inputs and outputs in some SDL

diagrams has been changed to reflect the relative positions of entities in the
message flow diagrams.
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20 Operation and maintenance procedures

20.1 General

The Operation and Maintenance procedures are needed-for-used to support operationg and maintenainceing of the
GSM-PEMIN-network.

The following procedures exist for operation and maintenance purposes:
i) Tracing procedures;
ii) Subscriber Data Management procedures;
iii) Subscriber Identity procedures.
The following application contextsrefer to complex MAP Users consisting of several processes:
- subscriberDataManagementContext;
- tracingContext.

Each of Fthese two application contexts needs a co-ordinating processin the VLR or in the SGSN as described in the
following subclauses.

20.1.1 Tracing Co-ordinator for the VLR

The Tracing Co-ordinator_process in the VLR is shown in thefigure 20.1/1. The MAP process invokes a macro not
defined in this clause; the definition of this macro can be found asfollows:

Receive Open Ind see subclause 25.1.1.

20.1.23 Tracing Co-ordinator for the SGSN

The Tracing Co-ordinator_process in fer-the SGSN is shown in thefigure 20.1/23. The MAP process invokes a macro

not defined in this clause; the definition of this macro can befound as follows:
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Receive Open Ind see subclause 25.1.1.

20.1.32 Subscriber Data Management Co-ordinator for the VLR

The Subscriber_Data Management Co-ordinator processin the VLR is shown in thefigure 20.1/32. The MAP process
invokes amacro not defined in this clause; the definition of this macro can be found as follows:

Receive Open Ind see subclause 25.1.1.

The Subscriber_Data Management Co-ordinator process in the SGSN is shown in thefigure 20.1/4. The MAP process

invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive Open Ind see subclause 25.1.1.
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Process Co_Tracing_VLR 20.1_1(1)
e m
:Figure 20.1/1: Co-ordinating process for 3
| the tracing procedures in the VLR |
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NULL NULL ACTVATE_ DEACTIVATE|_ MAP_NOTICE_ | MAP U ABORT ind
TRACE_MODE_ TRACE_MODIE_ ind MAP CLOSE ird
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| |
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indt it
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OFFSPRING OFFSPRING Provider Provider
Relay_Info NULL Relay_info NULL
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process Co_Tracing_VLR Co_Tr_VLR1(1)
r T w .
| Co-ordinating process in the VLR I Signals to/from the left
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Figure 20.1/1
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Process Co_Tracing_SGSN 20.1_3(2)
r--r-r—-——"—>"~>"~>">~>"~>~>""~>"~>"~">"7>"7>~"7~=7>"—~ =777 -
;Figure 20.1/3: Co-ordinating process for ‘,\ﬁ
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process Co_Tracing_SGSN Co_Tr_SGSN1(1)
T e w .
| Co-ordinating process in the SGSN I Signals to/from the left
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Process Co_Data_Management_VLR 20.1_2(1)
[ Y
:Figure 20.1/2: Co ‘,\ﬁ
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MAP_P_ABORT_ind MAP_U_ABORT
B _P_/ _ * _U_
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process Co_SDM_ VLR
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process Co_SDM_SGSN
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20.2  Tracing procedures

Three types of tracing procedures exist:
i) Subscriber tracing management procedures,
ii) Subscriber tracing procedures,
iii) Event tracing procedures.

The subscriber tracing management procedures are used fer-to management-of the status and the type of thetracing. The
subscriber tracing activation procedure is used at location updating or data restoration when the trace mode of a
subscriber is set active in the HLR or, as a stand--al one procedure, when the subscriber is already registered and the
trace mode becomes active in the HLR. The procedures ferproviding-atracerequest-to activate tracing in the VLR are
shown in figures 20.2/1 and 20.2/32. The procedures ferprovidingatracerequest-to activate tracing in the SGSN are
shown in figures 20.2/211 and 20.2/412.
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I a I I a 1 a
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L . a a
a 3 a a
L § a 4 a
a € N a
a a a
VLR HLR OoMC
1
2 <
3
> 4
1) Subscriber Tracing Activation-
2) MAP_ACTIVATE_TRACE_MODE_req/ind-
3) MAP_ACTIVATE_TRACE_MODE_rsp/cnfACK-
4) Subscriber Tracing Activation Accepted-

Figure 20.2/1: Stand--alone subscriber tracing activation procedure_for non-GPRS
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1) Subscriber Tracing Activation-
2) MAP_ACTIVATE_TRACE_MODE_reqg/ind-
3) MAP_ACTIVATE_TRACE_MODE_rsp/cnfACK-
4) Subscriber Tracing Activation Accepted-

Figure 20.2/211: Stand--alone subscriber tracing activation procedure for GPRS
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Figure 20.2/32: Subscriber tracing activation procedure at location updating or data restoration
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a 3 a
e N a
a 4 a
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1) MAP_UPDATE_GPRS_LOCATION_req/ind-
2) MAP_ACTIVATE_TRACE_MODE._req/ind-
3) MAP_ACTIVATE_TRACE_MODE_rsp/cnfACK-
4) MAP_UPDATE_GPRS_LOCATION_rsp/cnfACK-

Figure 20.2/412: Subscriber tracing activation procedure at GPRS location updating

The subscriber tracing deactivation procedure is used when thetracerequesttracing of a subscriber iste-be-caneettedin
the VLR or in the SGSN_isno longer required. The procedures is-are shown in figures 20.2/53 and 20.2/613.
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1) Subscriber Tracing Deactivation-
2) MAP_DEACTIVATE_TRACE_MODE_reg/ind-
3) MAP_DEACTIVATE_TRACE_MODE_rsp/cnfACK-
4) Subscriber Tracing Deactivation Accepted-

Figure 20.2/53: Subscriber tracing deactivation procedure_for non-GPRS
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1) Subscriber Tracing Deactivation-
2) MAP_DEACTIVATE_TRACE_MODE_reg/ind-
3) MAP_DEACTIVATE_TRACE_MODE_rsp/cnfACK-
4) Subscriber Tracing Deactivation Accepted-

Figure 20.2/613: Subscriber tracing deactivation procedure for GPRS

The subscriber tracing procedures are used when the VLR detects any subscriber related activity for which thetrace
modeis activated, e.g. the VLR receivesthea MAP_PROCESS ACCESS REQUEST indication. The procedureis
shown in figure 20.2/74.
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1) MAP_PROCESS_ACCESS_REQUEST_req/ind; — — — :
2) MAP_TRACE_SUBSCRIBER_ACTIVITY_req/ind-
3) Subscriber tracing information-

Figure 20.2/74: Subscriber tracing procedure in the serviecing MSC
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20.2.1-2 Subscriber tracing activation procedure

20.2.1.1 Procedures in the HLR

A subscriber tracing activation request from the OMC sarts the appropriate processin the HLR:
ATM HLR With VLRIf tracingisrequired in the MSC/VLR, ATM HLR With SGSN if tracing isrequired in the

The process in the HLR to activate tracing in the VLR is shown in figure 20.2/8. The MAP process invokes macros not
defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

Sheet 1: If the Repeat attempt counter has reached its limit, the test "Repeat Attempt” takes the "No" exit; otherwise the
test takesthe "Yes' exit. The number of repeat attempts and the interval between successive repeat attempts are

operator options.

The process in the HLR to activate tracing in the SGSN is shown in figure 20.2/9. The MAP process invokes macros
not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

Sheet 1: If the Repeat attempt counter has reached its limit, the test "Repeat Attempt” takes the "No" exit; otherwise the
test takesthe "Yes' exit. The number of repeat attempts and the interval between successive repeat attempts are

operator options.
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The processin the VLR to activate tracing in a stand-alone dialogue is shown in figure 20.2/10. The MAP process
invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Check Indication see subclause 25.2.1.

The process in the SGSN to activate tracing in a stand-alone didlogue is shown in figure 20.2/11. The MAP process
invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Check Indication see subclause 25.2.1.

20.2-1.2 Subscriber tracing deactivation procedure

20.2.2.1 Procedures in the HLR

A subscriber tracing deactivation request from the OMC starts the appropriate processin the HLR:
DTM HLR With VLRIif tracingisnolonger requiredin the MSC/VLR, DTM_ HLR With SGSN if tracing isno
longer required in the SGSN.

The process in the HLR to deactivate tracing in the VLR is shown in figure 20.2/12. The MAP process invokes macros
not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

Sheet 1: If the Repeat attempt counter has reached its limit, the test "Repeat Attempt” takes the "No" exit; otherwise the
test takesthe "Yes' exit. The number of repeat attempts and the interval between successive repeat attempts are

operator options.
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The process in the HLR to deactivate tracing in the SGSN is shown in figure 20.2/13. The MAP process invokes macros
not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

Sheet 1: If the Repeat attempt counter has reached its limit, the test "Repeat Attempt” takes the "No" exit; otherwise the
test takesthe "Yes' exit. The number of repeat attempts and the interval between successive repeat attempts are

operator options.

20.2.2.2 Procedures in the VLR

The process in the VLR to deactivate tracing is shown in figure 20.2/14. The MAP process invokes a macro not defined
in this clause; the definition of this macro can be found asfollows.

Check Indication see subclause 25.2.1.

The process in the SGSN to deactivate tracing is shown in figure 20.2/15. The MAP process invokes a macro not

defined in this clause; the definition of this macro can be found asfollows:

Check Indication see subclause 25.2.1.
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Process ATM_HLR_with_VLR 20.2_7.1(2)
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Figure 20.2/87 (sheet 1 of 2): Process ATM
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Process ATM_HLR_with_VLR
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process ATM_With_VLR_HLR
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Figure 20.2/87 (sheet 2 of 2): Process ATM_With VLR HLR-with—\VLR

CR page 24



3GPP TS 29.002 v6.2.0 (2003-06) CR page 25
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process ATM_With_SGSN_HLR
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Figure 20.2/128 (sheet 1 of 2): Process DTM
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Process DTM_HLR_with_VLR 20.2_8.2(2)
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process DTM_With_VLR_HLR
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Figure 20.2/128 (sheet 2 of 2): Process DTM_With VLR HLR-with—\LR

CR page 36



3GPP TS 29.002 v6.2.0 (2003-06) CR page 37

Process DTM_HLR_with_SGSN 20.2_15.1(2)
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Figure 20.2/15: The subscriber tracing deactivation ', NULL
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process DTM_With_SGSN_HLR DTM_SGSN_HLR1(2)
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Figure 20.2/135 (sheet 1 of 2):
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Process DTM_HLR_with_SGSN 20.2_15.2(2)
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process DTM_With_SGSN_HLR
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Process DTM_VLR_Standalone
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process DTM_Stand_Alone_VLR DTM_SA_VLR1(1)
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Figure 20.2/146: Process DTM_Stand Alone VLR-Standalene
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process DTM_Stand_Alone_SGSN
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20.3  Subscriber data management procedures

Two types of subscriber data management procedures exist:-h-the- MobHe Apphication-Part
1i) Subscriber Deletion;

2it)Subscriber Data M odification.

The subscriber deletion and subscriber data modification procedures are initiated by the OMC (see figures 20.3/1,
20.3/2, 20.3/38 and 20.3/49).

= yrRa = prp e = omc——a
+ a + I al a
an JI_ a
-4 i a a
a 3 a a
JI_ N a 4 a
a + § a
VLR HLR OoMC
1
2 <
3
> 4
1) Delete Subscriber-
2) MAP_CANCEL_LOCATION_req/ind-
3) MAP_CANCEL_LOCATION_rsp/cnfACK-
4) Subscriber Deleted-

Figure 20.3/1: Subscriber deletion procedure_for non-GPRS

In the subscriber deletion procedure for a non-GPRS subscriber the subscriber data sheuld-beare removed from the VLR
and fremthe HLR. The HLR usesthe MAP_CANCEL_LOCATION service.

+ + + +
&Soeire & Hih—2 & Cohio 2
] . +
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: n L

SGSN HLR omMC
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3
> 4
>
1) Delete GPRS Subscriber-
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2) MAP_CANCEL_LOCATION_req/ind-
3) MAP_CANCEL_LOCATION_rsp/cnfACK-
4) GPRS Subscriber Deleted-

Figure 20.3/28: Subscriber deletion procedure for GPRS

In the subscriber deletion procedure for a GPRS subscriber the subscriber data sheuteH-beare removed from the SGSN
and fremthe HLR. The HLR usesthe MAP_CANCEL_LOCATION service.

VLR HLR OoMC
1
2 <
3
» 4
2 iR e = piR e = ouc =
I a I I al I a
an + a
-4 i a a
a 3 a a
+ § a 4 a
a + N a
1) Modify Subscriber Data-
2) MAP_CANCEL_LOCATION_reqg/ind, MAP_INSERT_SUBSCRIBER_DATA_req/ind or
MAP_DELETE_SUBSCRIBER_DATA_req/ind-
3) MAP_CANCEL_LOCATION_rsp/cnfACK, MAP_INSERT_SUBSCRIBER_DATA_rsp/cnfACK or
MAP_DELETE_SUBSCRIBER_DATA_rsp/cnfACK-:
4) Subscriber Data Modified-

Figure 20.3/32: Subscriber data modification procedure_ for non-GPRS
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3) MAP_CANCEL_LOCATION_rsp/cnfACK, MAP_INSERT_SUBSCRIBER_DATA_rsp/cnfACK or—
MAP_DELETE_SUBSCRIBER_DATA_rsp/cnfACK-
4) Subscriber Data Modified-

Figure 20.3/49: Subscriber data modification procedure for GPRS
In the subscriber data modification procedure the subscriber datais modified in the HLR and when necessary also in the
VLR or inthe SGSN. The HLR initiates either the

MAP_INSERT_SUBSCRIBER_DATA,MAP_DELETE_SUBSCRIBER_DATA or MAP_CANCEL_LOCATION
service depending on the modified data

20.3.1-2 Subscriber deletion procedure

20.3.1.1 Procedures in the HLR

The subscriber deletion processdure in the HLR is shown in thefigure 20.3/53. The MAP process invokes processes not

defined in this clause; the definitions of these processes can be found as follows:

Cancel GPRS Location Child HLR see subclause 19.1.2.2;

Cancel Location Child HLR see subclause 19.1.2.2.

20.3.1.2 Procedures in the VLR

The subscriber deletion procedure in the VLR is described in the-subclause 19.1.2.3 of the present document.

20.3.1.3 Procedures in the SGSN
The subscriber deletion procedure in the SGSN is described in the-subclause 19.1.2.4 of the present document.

20.3.1:2 Subscriber data modification procedure

20.3.2.1 Procedure in the HLR

The OMC can modify the subscriber datain several different ways. The modifications can be categorised in_the
following groups:

Al) datashal be modified in the HLR; no effect inthe VLR,

B2) datashal be modified in both the HLR and the VLR;
€3) withdrawal of abasic service or a supplementary service requiring change to VLR data;

B4) modification affects en-the roaming ef-permission for the subscriber and the subscriber record shall be
removed from the VLR data base;

5) withdrawal of non-GPRS Subscription caused by a change of Network Access Mode;

F6)data shall be modified in the HLR; no effect in the SGSN;

G7) datashall be modified in both the HLR and the SGSN;

H8) withdrawal of aGPRS subscription data or a basic service or a supplementary servicebeth requiring change
to SGSN data;

+9) modification affects en-the roaming permission for ef-the subscriber and the subscriber record shall be removed
from the SGSN data base;
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J10) withdrawal of GPRS Subscription caused by a change of related-to-Network Access Mode;

11) authentication algorithm or authentication key of the subscriber is modified.

In cases 2-b" and 7-g~ the HLR usesthe MAP_INSERT_SUBSCRIBER DATA serviceistnitiatedin-the HER.
In cases 3“¢* and 8k the HLR uses the MAP_DELETE SUBSCRIBER DATA serviceistnitiated-the HER.
In cases 4", 5°€", 9“4+, 104" and 11“k” the HLR usesthe MAP_CANCEL L OCATION service isinitiated-the

essfuldel etion of subscriber datafails, the

HLR may wtletete g,gem the re_queﬂattempts the number of reped attempts and thetime in between are HLR
operator options, depending on the error returned by the VLR or by-the SGSN.

The subscriber data modification processin the HLR is shown in figure 20.3/6. The MAP process invokes processes not
defined in this clause; the definitions of these processes can be found as follows:

Insert Subs Data Stand Alone HLR see subclause 25.7.3;

Cancel Location Child HLR see subclause 19.1.2.2;

Insert GPRS Subs Data Stand Alone HLR  see subclause 25.7.4;

Cancel GPRS Location Child HLR see subclause 19.1.2.2.

The macro Delete Subscriber Data HLR is shown in figure 20.3/7. The macro invokes macros not defined in this
clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

The macro Delete GPRS Subscriber Data HLR is shown in figure 20.3/8. The macro invokes macros not defined in
this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

20.3.2.2 Procedures in the VLR
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The process in the VLR to update subscriber datain a stand-alone didlogue is shown in figure 20.3/9. The MAP process
invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Check Indication see subclause 25.2.1;

Insert Subs Data VLR see subclause 25.7.1.

The process in the VLR to delete subscriber datais shown in figure 20.3/10. The MAP process invokes a macro not
defined in this clause; the definition of this macro can be found asfollows:

Check Indication see subclause 25.2.1.

20.3.2.3 Procedures in the SGSN

The subscriber data modification procedurein the SGSN is shown in the figures 20.3/11, 20.3/12 and 25.7/5.

The process in the SGSN to update subscriber datain a stand-alone dialogue is shown in figure 20.3/11. The MAP
process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Check Indication see subclause 25.2.1;

Insert Subs Data SGSN see subclause 25.7.2.

The process in the SGSN to delete subscriber datais shown in figure 20.3/12. The MAP process invokes a macro not
defined in this clause; the definition of this macro can be found asfollows:

Check Indication see subclause 25.2.1.
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Process Delete_Subscriber_HLR
r--r—-———~~~~""~>"~>">=>"~>""~"">""=>">"—~"~“"~“"~"“~" "~ =7/ °7/ 7 -
IFigure 17.3/3: The subscriber deletion process'",
| in the HLR ‘
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process Delete_Subscriber_HLR Del_Sub_HLR1(1)
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Figure 20.3/53: Process Delete_Subscriber HLR
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process Modify_Data_HLR
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Figure 20.3/64 (sheet 1 of 2): Process Modify_Data HLR
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Process Maodify Data HLR 20.3 4.2(2)
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Macrodefinition Delete_Subscriber_Data HLR 20.3 5(1)
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| i
:Figlre 17 3/5: The delete subscriber data macro in the HLR B T
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macrodefinition Delete_Subscriber_Data HLR
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Figure 20.3/75: Macro Delete_Subscriber_Data HLR
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Macrodefinition Delete. GPRS_Subscriber_Data HLR 20.3_10(1)
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yes
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macrodefinition Delete_ GPRS_Subscriber_Data HLR DGCSD_HLR(1)

f——m—m——————
|

s
Macroin the HLRto N Signals to/from the left
| delete specific "7 areto/fromthe SGSN
| subscriber data from an SG SN
|

MAP_OPEN_req
MAP_DELET E_SUBSCRIBER_DATA req
MAP_DELIMITE
Receive_
Open_Cnf
oK Vr, Eror

Wait_For_
SGSN_Response

MAP_DELETE| MAP_ MAP_U_ABORT_ind,
SUBSCRBER ] NOTICE_ MAP_P_ABORT_ind,
DATA_cnf ind MAP_CLOSE_ind
Check_ User Error, M_AOP§E

Confirmation Provider Error, —

Data Error req
OK

‘a @
No
Network Node Area Restictedreceived OR
amin ictedin SGSN Due To Unsupported Feature

Yes

SGSN Area SGSN Area

Restricted:= Restricted:=
False True

I

@

Figure 20.3/810: Macro Delete_ GPRS_Subscriber_Data HLR
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Process INS_SUBS_DATA VLR

:Figure 20.3/6: The insert subscriber data process

| in the VLR

NULL

MAP_INSERT._
SUBSCRIBER
DATA_Ind

no

no

20.3_6(1)

Set parameter Update Set UE= Set UE=
Unsupported Subscriber Unidentified Unexpected
Service Data Subscri ber DataVaue
no
MSC_Area_Restricted Due_
_To Regional_Subscription
yes
Set
MSC_Area_
_Restricted
MAP_INSERT_SUBSCRIBER_DATA Rsp
MAP_DELIMITER_Req
WF_ )
PRIMTIVE MAP_CLOSE | MAP_ MAP_U_ABORT_ind,
_OR CLOSE ind _NOTICE MAP_P_ABORT. ind
'Store data MAP_CLOSE
e = -
Insert_ ‘ inVLR req
Subs_Data_ | — _Figure 25.7/1
VLR ! [N

Set Not Confirmed by|
HLR
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process Ins_Subs_Data Stand_Alone_ VLR

: Processin the VLR to handle—r\
| Insert Subscriber Data requests—
|in a stand-alone dialogue |
L ! S

Null
MAP_INSERT_
SUBSCRIBER <
DATA _ind
Check_
Indication
OK
No
IMSI
known?
Yes
No Allreceived
services &
features
supported?
Update subscriber Yes -
data for supported
services &
features
Set par ameters Update
for unsupported subscriber
services & e
features
>
Yes MSC area restricted
due to regional
’7 subscription?
No -
Set User Error:
Unidentified network nodg
4 area e
Subscriber

Emor

ISD_SA_VLR1(2)

Signals to/from the righ k
are toffrom the HLR

Subscriber data
confirmed by
HLR:=False

MAP_DELIMITER_req

MAP_INSERT_SUBSCRIBER_DATA_rsp

Wait_For_
Service_
Indication

Figure 20.3/96_(sheet 1 of 2): Process INS—SUBS-DATAIns Subs Data Stand Alone VLR
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process Ins_Subs_Data Stand_Alone_ VLR ISD_SA VLR2(2)

: Processin the VLR to handle—r\ Wait For Signals to/from the righl
| Insert Subscriber Data requests Service are toffrom the HLR
|in a stand-alone dialogue | Indication

Insert_Subs_ L N MAP_U_ABORT ind,
Data_ VLR CLOSE_ NOTICE_ MAP_P_ABORT ind

Wait_For . MAP
Service_ S‘Z':g%' tflcl_r"qber ) CLOSE_
Indication req

Subscriber data Subscriber data
confirmed by confirmed by
HLR:=Tme HLR:=False

Figure 20.3/9 (sheet 2 of 2): Process Ins Subs Data Stand Alone VLR

CR page 62



3GPP TS 29.002 v6.2.0 (2003-06)

CR page 63

Process Delete_Subscriber_Data_VLR

NULL

MAP_DELETE
_SUBSCRIBER
_DATA_ind

Check_
Indication

OK

Subscriber

Eror

Set Not Confirmed by|

20.3_7(1)

known

Eror

SetNot Confirmed by

HLR
No Set
MSC_Area_
_Restricted
MAP_U_
ABORT req

'SET

UE =

UNIDENTIFIED
SUBSCRIBER

MSC_Area_Restricted_Due_

_To_Regional_Subscription

HIR

MAP_DELETE_SUBSCRIBER DATA _rsp,

MAP_CLOSE_req
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process Delete_Subs_Data VLR

(Proc&ss in the VLR to handle T\

| Delete Subscriber Data requests—

MAP_DELETE_
SUBSCRIBER <
DATA ind

Check_
Indication

DSD_VLR1(1)

Signals to/from the righl
are toffrom the HLR

OK

IMSI
known?

Delete subscriber
data from VLR

Deletion

successful?

Yes .
MSC area restricted

due to regional
subscription?
No
t network node ’
ea restricted

Subscriber data
confirmed by
HLR:=False

Error

Set User Error:
Unknown
subscriber

Subscriber data
confirmed by
HLR:=False

L

MAP_U_
ABORT_
req

MAP_DELETE_SUBSCRIBER_DATA_rsp
MAP_CLOSE_req

Figure 20.3/107: Process Delete_Subseriber Data VLR
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Process INS_SUBS_DATA SGSN 20.3_11(1)
o
IFigure 20.3/11: Theinsert subscriber data
| process in the SGSN
|
no
no
no
Set parameter Update Set UE= Set UE=
Unsupported Subscriber Unidentified Unexpected
Senvice Data Subscriber Data Value
no /\ SGSN_Area_Restricted Due_
—To_Regional_Subsaription
\@
Set
SGSN_Area_
_Restricted
L
MAP_INSERT_SUBSCRIBER_DATA Rsp
MAP_DELIMITER_Req
WF_
PRIMITIVE
_OR_CLOSE
\
MAP_ MAP_U_ABORT ind,
_NOTICE I |MAP_P_ABORT_ind
MAP_CLOSE
Insert_ u ind MAP_CLOSE
Subs_Data_ |- J‘Flgure 25.7/1 req — —
SGSN o
'Store data Set Not Confirmed by
in SGSN' HLR
WF_
PRIMITIVE_
OR_CLOSE

CR page 65



3GPP TS 29.002 v6.2.0 (2003-06)

CR page 66

process Ins_Subs Data_ Stand_Alone_SGSN

: Processin the SGSN to handle—r\
| Insert Subscriber Data requests - —
|in a stand-alone dialogue |
L | S
Null

|

—>

Yes SGSN area restricted
due to regional
subscription?

No

Set User Error:
Unidentified
Subscriber

network node
area g

J

ISD_SA_SGSN1(2)

Signals to/from the ri
are toffrom the HLR

MAP_INSERT_

SUBSCRIBER <

DATA _ind

Check_
Indication
OK Eror
No
IMSI
known?
Yes
No Allreceived
services &
features
supported?
Update subscriber Yes -
data for supported
services &
features
Set parameters Update Subscriber data
for uns_uppogr(led subscriber confirmed by
services data HLR:=False
features

MAP_DELIMITER_req

MAP_INSERT_SUBSCRIBER_DATA_rsp

Wait_For_
Service_
Indication

Figure 20.3/11_(sheet 1 of 2): Process INS—SUBS-DATAIns Subs Data Stand Alone SGSN

CR page 66



3GPP TS 29.002 v6.2.0 (2003-06) CR page 67

process Ins_Subs Data_ Stand_Alone_SGSN ISD_SA_SGSN2(2)

[ L

| Processinthe SGSNto handle | \ Wait For Signals to/from the right
| InsertSubscriber Data requests” 1 Service areto/from the HLR

| in a stand-alore dialogue | Indication

Insert_Subs_ EDALA(?EE MI\S'}?I_(:E MAP_U_ABORT_ind,
Data_ SGSN 3 = a = MAP_P_ABORT _ind
= ind ind - = =

Wait_For : MAP.
Craha StorefSubscriber ) CLOSE
A data GSN =
Indication req
Subscriber data Subscriber data
confirmed by confirmed by
HLR=True HLR=False

Figure 20.3/11 (sheet 2 of 2): Process Ins_Subs Data Stand Alone SGSN
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Process Delete_Subscriber Data SGSN

MAP_DELETE
_SUBSCRIBER
"DATA ind

Check_
Indication

20.3_12(1)

Error

Set Not Confirmed by SGSN_Area Restricted Due_
HLR _To_Regional_Subscription
Set
SGSN_Area_
_Restricted
MAP_U_
ABORT_req
MAP_DHELETE_SUBSCRIBER_DATA rsp,
MAP_CLOSE _req

Error
no Set Not Confirmed by
HER
'SETUE =
UNIDENTIFIED
SUBSCRIBER!
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: Processin the SGSN to handle—r\

| Delete Subscriber Data requests —

process Delete Subs Data SGSN

DSD_SGSN1(1)

Signals to/from the righl
are toffrom the HLR

Null
MAP_DELETE_
SUBSCRIBER <
DATA _ind
Check_
Indication
OK Error
No
IMSI
known?
Yes
Delete subscriber
data from SGSN
No
Deletion
successful?
Yes
Yes SGSN area restricted
due to regional
subscription?
No
t network node ’
ea restricted
Subscriber data Set User Error. Subscriber data
confirmed by Unknown confirmed by
HLR:=False subscriber HLR:=False
MAP_U
N MAP_DELETE_SUBSCRIBER_DATA_rsp
s MAP_CLOSE_req

Figure 20.3/12: Process Delete_Subseriber Data SGSN
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20.4  Subscriber ldentity procedure

In the subscriber identity procedure the IMSI of the subscriber isretrieved from the HLR. The procedure is shown in
figure 20.4/1.

a omMca agp e a yiR =
a a a a a a
a I 1 a I I a I
+ a 2 2
a 0 a
a a 3 a
a 4 0 : a
-4 i a a
a a a
OoMC VLR HLR
1
> 2
3
4 <
1) Identity request-
2) MAP_SEND_IMSI_req/ind-
3) MAP_SEND_IMSI_rsp/cnfACK-
4) Identity confirm-

Figure 20.4/1: The subscriber identity procedure

20.4.12 SubseriberidentitypProcedure in the VLR

The subscriber identity processdure in the VLR is shown in figure 20.4/23. The MAP process invokes macros not
defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

The subscriber identity processdure in the HLR is shown in figure 20.4/32. The MAP process invokes macros not

defined in this clause; the definitions of these macros can be found as follows:

Receive Open Ind see subclause 25.1.1;
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Check Indication see subclause 25.2.1.

CR page 71



3GPP TS 29.002 v6.2.0 (2003-06)

CR page 72
Process Send_IMSI_VLR 20.4_3(1)
rT T T T T T TS T T T TS )
I ) Y NULL
:Flgure 20.4/3: The send IMSI process in the VLR ‘
| |
OM_Subscribey_
_Identity NULL
_freq
MAP_OPEN_req
MAP_SEND_IMSI req
MAP_DELIMTER req
Receive_
Open_Cnf
Emor Vr OK
WF_
VEVL _IDENTITY_
RESULT
Yes B
No
MAP_CLOSE ind,
Seterror ijf;rm N:QZTSE’;‘D— MAP_NOTICE MAP_UJ_ ABORT ind
rbaiogue —vsLen MAP_P_ABORT ind
Check_ MAP_U_
NULL Confirmation _ABORT_req
OK Eror
Setemor
OM_Subscriber_ OM_Subscribef_
_identity_ _identity
_cnf _cnf
NULL NULL
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process Send_IMSI_VLR

: Process in the VLRloT\

| request the IMSlofa - 7

| subscriber from the HLR |
|

SI_VLR1(1)

Signals to/from the Iefl
are to.from the OMC;

signals to/from the right
are toffrom the HLR

Null
OM_Subscriber_Idem@
MAP_OPEN_req
MAP_SEND_IMSI_req
MAP_DELIMITER req
Receive_
Open_Cnf
Vr Eror OK
Yes
Wait_For
Ml HLR_Response
No
Perform MAP MAP_U_ABORT_ind,
MAP Vr Set User Error A -SEND_ NOTICE_ MAP_P_ABORT_ind,
dialogue - < n MAP_CLOSE_ind
MAP
Check S
ful Confirmation GleEs,
req
[
OK User Error,
Provider Error,
Data Error
Set User Error
— OM_Subscriber_Identil-

Null

Figure 20.4/23: Process Send_IMSI_VLR
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Process Send IMSI_HLR

20.4_2(1)

Null
Receive_
Open_Ind
v Eror
Perform Vr
Dialogue
MAP.
= MAP_SEND
NOTICE_ 3 - NULL NULL
. IMSI_Ind
ind —
e m ==
MAP_CLOSE_| Check_ .
L — IFigure 25.2/1
req ndication o
|
OK Eror
> no
NULL Subscri ber
Known
yes
Fetch Set UE =
Subscri ber Unknown
Data Subscriber
MAP_SEND_IMSI rsp
MAP_CLOSE_req
NULL
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process Send_IMSI_HLR SI_HLR1(1)
{Piroic;ssimilhie ;iLT? ;oi B T\ Signals to/from the Iefl

| hande arequest from theVLRy are tofrom the VLR

| for the IMSI of a subscriber

L ] S

n
_

Receive_
Open_Ind

OK Vr Error

Wait_For_ Perform
Service_ MAP Vr Null
Indication dialogue
MAP.
= MAP_SEND,
il:l]Ej)TICE_ IMSIJind Null

E:ASSEE Check_
req Indication
OK Error
No
Subscriber
plul known?
Yes
Set User Error:
heich) Unknown
IMSI .
subscriber

MAP_SEND_IMSI_rsp
MAP_CLOSE _req

Figure 20.4/32: Process Send_IMSI_HLR
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*** Eirst modified section ***

21 Call handling procedures

21.1 General

The MAP call handling procedures are used:
- toretrieve routeing information to handle amobile terminating call;
- totransfer control of acall back to the GMSC if the call isto be forwarded,

- toretrieve and transfer information between anchor MSC and relay MSC for inter MSC group calls/ broadcast
cals,

- tohandethereporting of MS status for call completion services;
- to handlethenatification of remote user free for CCBS;
- tohandlethe alerting and termination of ongoing call activities for a specific subscriber.

The procedures to handle a mabile originating call and a mobile terminating call after the call has arrived at the
destination MSC do not require any signalling over aMAP interface. These procedures are specified in 3GPP TS
23.018 [97].

The stage 2 specification for theretrieval of routeing information to handle amobile terminating call isin 3GPP TS
23.018 [97]; modifications to this procedure for CAMEL are specified in 3GPP TS 23.078 [98], for optimal routeing of
a basic mobile-to-mobile call in 3GPP TS 23.079 [99] and for CCBSin 3GPP TS 23.093 [107]. The interworking
between the MAP signalling procedures and the call handling procedures for each entity (GMSC, HLR and VLR) is
shown by the transfer of signals between these procedures.

The stage 2 specification for the transfer of control of a call back to the GMSC if the call isto be forwarded isin 3GPP
TS 23.079 [99]. Theinterworking between the MAP signalling procedures and the call handling procedures for each
entity (VMSC and GMSC) is shown by the transfer of signals between these procedures.

The stage 2 specifications for inter MSC group calls/ broadcast callsarein 3GPP TS 43.068 [100] and 3GPP TS 43.069
[101]. Theinterworking between the MAP signalling procedures and the group call /broadcast call procedures for each
entity (Anchor MSC and Relay MSC) is shown by the transfer of signal's between these procedures.

The interworking between the call handling procedures and signalling protocols other than MAP are shown in 3GPP TS
23.018, 3GPP TS 23.078 and 3GPP TS 23.079 [99].

The stage 2 specification for the handling of reporting of MS status for call completion services and notification of
remote user freefor CCBSisin 3GPP TS 23.093 [107].

21.2  Retrieval of routing information

21.2.1 General

The message flows for successful retrieval of routeing information for amobile terminating call are shown in
figure 21.2/1 (mobile terminating call which has not been optimally routed) and 21.2/2 (mobile-to-mobile call which
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2U3x%.

has been optimally routed). The message flow for successful- retrieval of routeing information for agsmSCF initiated

call isshown in figure 21.
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MAP_SEND ROUTING INFORMATION reg/ind (Note 2)

2)

MAP_PROVIDE_SUBSCRIBER INFO reg/ind (Note 3, Note 4)
MAP_PROVIDE SUBSCRIBER INFO_rsp/cnf (Note 4)

3)

4)

MAP_SEND ROUTING INFORMATION rsp/cnf (Note 4)
MAP_SEND ROUTING INFORMATION req/ind (Note 4)

MAP_PROVIDE ROAMING NUMBER req/ind

5)

6)

7)

MAP_PROVIDE ROAMING NUMBER_rsp/cnf

8)

MAP_SEND_ROUTING INFORMATION_rsp/cnf

|_IAM (Note 1)

9)

10)
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11) MAP_RESTORE DATA reg/ind (Note 4)

12) MAP_INSERT SUBSCRIBER DATA req/ind (Note 4)
13) MAP_INSERT SUBSCRIBER DATA rsp/cnf (Note 4)
12) MAP_RESTORE DATA rsp/cnf (Note 4)
—ee—OptienalNrecedure

O . h a a) m Ml E
OTE 12: TUP or ISUP may be used in signalling between MSCs, depending on the network type between the
MSCs. For further details on the TUP and ISUP procedures refer to the following ITU-T Recommendations
and ETSI specification:
- Q.721-725 - Telephone User Part (TUP);
- ETS 300 356-1 - Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part
(ISUP) version 2 for the international interface; Part 1: Basic services.
NOTE 2: This service may also be used by an ISDN exchange for obtaining routing information from the HLR.
NOTE 3: As a network operator option, the HLR sends_ MAP_PROVIDE_SUBSCRIBER_INFORMATION to the
VLR. For further details on the CAMEL procedures refer to 3GPP TS 23.078 [98].
NOTE 4: Services printed in italics are optional.

N

Figure 21.2/1: Message flow for retrieval of routeing information (non-optimally routed call)
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NOTE 12: TUP or ISUP may be used in signalling between MSCs, depending on the network type between the
MSCs. For further details on the TUP and ISUP procedures refer to the following SEITU-T
Recommendations & ETSI specification:

- Q.721-725 - Telephone User Part (TUP);
- ETS 300 356-1 - Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part
(ISUP) version 2 for the international interface; Part 1: Basic services.
NOTE 2: For Optimal Routeing phase 1, only one of the information flows for Provide Subscriber Info and Provide

Roaming Number is used.
NOTE 3: Services printed in italics are optional.

Figure 21.2/2: Message flow for retrieval of routeing information (optimally routed call)
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NOTE 1: As a network operator option, the HLR sends_ MAP_PROVIDE_SUBSCRIBER_INFORMATION to the
VLR. For further details on the CAMEL procedures refer to 3GPP TS 23.078 [98].
NOTE 2: Services printed in italics are optional.

Figure 21.2/3x: Message flow for retrieval of routeing information for a gsmSCF initiated call

The following MAP services are used to retrieve routing information:

MAP_SEND_ROUTING_INFORMATION see subclause 10.1;
MAP_PROVIDE_ROAMING_NUMBER see subclause 10.2;
MAP_PROVIDE_SUBSCRIBER _INFO see subclause 8.11.2;
MAP_RESTORE_DATA see subclause 8.10.3.

21.2.2 Proceduress in the GMSC

The MAP process in the GM SC to retrieve routeing information for a mobile terminating call is shown in figure
21.2/63. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as
follows:

Receive Open_Cnf see subclause 25.1.2;
Check_Confirmation see subclause 25.2.2.

Sheet 1: if the MAP SEND ROUTING INFORMATION request included the OR Interrogation parameter, the test
"OR.interrogation?’ takesthe"Yes' exit; otherwise the test takes the "No" exit.

CR page 9
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21.2.39 Proceduress in the gsmSCF

For the purposes of retrieving routeing information from the HLR, the gsmSCF takes therole of the GMSC -and follows
the process specified in subclause 21.2.2.

21.2.43 Procedures in the HLR

The MAP process in the HLR to retrieve routeing information for a mobile terminating call is shown in figure 21.2/74.
The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open_Ind see subclause 25.1.1;
Receive Open_Cnf see subclause 25.1.2;
Check_Confirmation see subclause 25.2.2.

Sheet 3: if the MAP PROVIDE ROAMING NUMBER request included the OR Interrogation parameter, thetest "OR
interrogation?’ takesthe"Yes' exit; otherwise thetest takes the "No" exit.
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21.2.54 Proceduress in the VLR to provide a roaming number

The MAP process in the VLR to provide aroaming number for amobile terminating call is shown in figure 21.2/85.
The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive Open_Ind see subclause 25.1.1;

CR page 12
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21.2.65 Proceduress in the VLR to restore subscriber data

The MAP process in the HLR to restore subscriber datais shown in figure 21.2/96. The MAP process invokes macros
not defined in this clause; the definitions of these macros can be found as follows:

Receive Open_Cnf see subclause 25.1.2;
Check_Confirmation see subclause 25.2.2;
Insert Subs Data VLR see subclause 25.7.1;
Activate Tracing VLR see subclause 25.9.4.
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21.2.76 Proceduress in the VLR to provide subscriber information

The MAP process in the VLR to provide subscriber information for a mobile terminating call subject to CAMEL
| invocation isshown in figure 21.2/96. The MAP process invokes a macro not defined in this clause; the definition of
this macro can be found as follows:

Receive Open_Ind see subclause 25.1.1;
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Figure 21.2/63 (sheet 1 of 2): Process SRI_GMSC
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| handle a request for subscriben
| information |

PSI_VLR1(1)

Signals to/from the left
areto/fromthe HLR;
signals toffrom the right
areto/fromthe application
processin the VLR

(see 3GPP TS 23.018)

Idie
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OK Vr, Error
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ABORT_ — MAP_PROVIDE_SUBSCRIBER_INFO_ind NOTICE_
ind ind
Provide MAP_
Idle Subscriber CLOSE_
Info req
Wait_For_
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Info
Provide
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Info ack
Set result Set error

s ~S.BSCRIBER_INFO_rsp
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Figure 21.2/10%: Process PSI_VLR
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21.3  Transfer of call handling

21.3.1 General
The message flow for successful transfer of call handling to forward a call is shown in figure 21.3/1.

Gateway Visited Forwarded—£
- -+ -+ -+ -+ -+ -+ -
S THLR+ AMECH arEe
- -+ -+ -+ -+ -+ -+ -
a a MAPRESUME—CALEL—2 a
a a HANDLEING— —2 a
a 41 a a
a a a a
AL S N RO AR ——2 2 2
a TATLARMIAT TAOA — a a a
S NVEORMATION - - -
Ell a a a
& MADSENDRODTTNG -2 2 &
& TNTORMATTON a2 2 &
a a a a
a a a a
P RESUME—CAET a a a
a TIANDT TMNCO ol - a a a
. o - ; . a a
Ell a a a
AT REL—{note] a a a
I —— L a a
Ell a a a
AT FAM— rote] a a a
4 =+ £ a
Ell a a a
Forwarded-
GMSC HLR VMSC To Local
Exchange
1
<
2
>
3
4
»
5
»
6
>
1) MAP_RESUME CALL HANDLING reg/ind
2) MAP_SEND_ ROUTING INFORMATION reg/ind (Note 2)
3) MAP_SEND ROUTING INFORMATION rsp/cnf (Note 2)
4) MAP_ RESUME CALL HANDLING rsp/cnf
5) |_REL (Note 1)
6) |_IAM (Note 1)

—— %ee—Optienal-Nrecedure

NOTE_1: TUP or ISUP may be used in signalling between MSCs, depending on the network type between the
MSCs. For further details on the TUP and ISUP procedures refer to the following SEITU-TT
Recommendations & ETSI specification:
- Q.721-725 - Telephone User Part (TUP);
- ETS 300 356-1 - Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part

(ISUP) version 2 for the international interface; Part 1: Basic services.
NOTE 2: Services printed in italics are optional.
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Figure 21.3/1: Message flow for transfer of call handling

If the HLR indicated in theresponse to the original request for routeing information that forwarding interrogation is
required, the GM SC executes the Send Routeing Information procedure with the HLR to obtain forwarding
information; otherwise the GM SC uses the forwarding data which were sent in the
MAP_RESUME_CALL_HANDLING reg/ind.

21.3.2 Process in the VMSC

The MAP process in the VM SC to retrieve routeing information for a mobile terminating call is shown in figure 21.3/2.
The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open_Cnf see subclause 25.1.2;
Check_Confirmation see subclause 25.2.2.

If the capacity of a message signal unit in the lower layers of the protocol is enough to carry all the information which
has to be sent to the GM SC, the test " Segmentation needed?' takes the "No" exit; otherwise the test takesthe "Yes' exit.
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21.3.3 Process in the GMSC

The MAP process in the GMSC to handle arequest for the GM SC to resume call handling is shown in figure 21.3/3.
The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive Open_Ind see subclause 25.1.1;

If the parameter All Information Sent was present in the MAP RESUME CALL HANDLING indication, thetest "All
Information Sent" takesthe"Yes' exit; otherwise the test takes the "No" exit.
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Process RCH_VMSC 21.3_2(1)

Signals to/from the left
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processin the VMSC
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process RCH_VMSC RCH_VMSC1(1)
[ o -
| Processinthe WISCto |\ Signalsto/fomtheleft
| request the GMSC to resumen areto/fromthe GMSC;
| call handling | signals to/fromthe right
L areto/fromthe application
process in the VMSC (see
3GPP TS 23.079)
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Call
Handling
Yes Yes
egmentation egmentation
needed? needed?
Set: All Set: All
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— m—gaﬁm’%&ﬁ:"—mm"'“@—’eq |— MAP_RESUME_CALL_HANDLING_req
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MAP .
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— MAP_RESUME_CALL_HANDLING_cnf i’:STICE_ ™| MaP_CLOSE_ind Idle
MAP.
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Corfirmaion Cloa
req
OK Provider Error,
User Error,
Yes Data Em i
Al Set negative
information response:
sent? System failure
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ResumeCall Resume Call
Resume Call Handling Handling
Handling ack negative negative
$/ response response
1 Idle Idle Idle

Figure 21.3/2: Process RCH_VMSC
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Process RCH_GMSC 21.3_3(1)

| T\ Signals to/from the le
Figure 21.3/3: Process in the GMSC 9 are to/from the GMSC
: tohandle arequest to resume call handling | call handling process;
Lo _____________1 signals to/ffrom the right
are toffrom the VMSC
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Open_Ind
Vr, Error
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Wait_For_
Service_ Idle
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MAP_P_ MAP_RESUME_CALL_HANDLING_ind MAP_
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Handling
Wait_For_ Wait_For_
Service_ Call_Handling_
Indication Response

Resume Call
Resume Call Handling
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Set result Setermor

MAP_RE SUME_CALL_HANDLING_rsp,
MAP_CLOSE _req

Idle
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process RCH_GMSC

| L
| Process inthe GMSC to | \
| handle a requestto resume

| call handling |

RCH_GMSC1(1)

Signals to/from the left
are to/fromthe applicati
process in the GMSC (see
3GPP TS23.079);

signals tofrom the right
are to/fomthe VMSC;

Idle

Receive_
Open_ind

Vr, Error

MAP_RESUME_CALL_HANDLING_ind

No

All
Information

Sent?
Yes
Assemble Store
received received
data data
gﬁme MAP_RESUME_CALL HANDLING_rsp
Handling MAP_DELIMTER_req
Wait_For_ Wait_For_
Call_Handling_ Service_
Resporse Indication

Set Result Set Error

MAP_RESUME_CALL_HANDLING_rsp
MAP_CLOSE req

Figure 21.3/3: Process RCH_GMSC

CR page 37



CR page 38

3GPP TS 29.002 V5.6.0 (2003-06)

Inter MSC Group Call Procedures

21.4

General

21.4.1

The message flows for successful inter MSC group call / broadcast call set-up isshown in figure 21.4/1.
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6) |_ACM (Note 1)

7) |_ACM (Note 1)

8) MAP_FORWARD GROUP CALL SIGNALLING req/ind (Note 2)
9) MAP PROCESS GROUP CALL SIGNALLING req/ind (Note 2)
10) MAP SEND GROUP CALL END SIGNAL rsp/cnf

11) |_REL (Note 3)

12) |_REL (Note 3)

NOTE 1: TUP or ISUP may be used in signalling between MSCs, depending on the network type between the

MSCs. For further details on the TUP and ISUP procedures refer to the following ITU-T Recommendations

and ETSI specification:

- Q.721-725 - Telephone User Part (TUP);

- ETS 300 356-1 - Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part
(ISUP) version 2 for the international interface; Part 1: Basic services.

NOTE 2: The MAP_FORWARD_GROUP_CALL_SIGNALLING and

MAP_PROCESS_GROUP_CALL_SIGNALLING services are not applicable for voice broadcast calls.

NOTE 3: The call can be released from the PSTN/ISDN or the Relay MSC

Figure 21.4/1: Message flow for inter MSC group call / broadcast call

21.4.2 Process in the Anchor MSC

The MAP process in the Anchor MSC to retrieve and transfer information from / to the Relay MSC for VBS and VGCS
callsis shown in figure 21.4/2. The MAP process invokes macros not defined in this clause; the definitions of these
macros can be found asfollows:

Receive Open_Cnf see subclause 25.1.2;
Check_Indication see subclause 25.2.1;
Check_Confirmation see subclause 25.2.2.
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21.4.3 Process in the Relay MSC

The MAP process in the Relay MSC to receive and transfer information from / to the Anchor MSC for VBS and VGCS
callsis shown in figure 21.4/3. The MAP process invokes macros not defined in this clause; the definitions of these
macros can be found asfollows:

Receive Open_Ind see subclause 25.1.2;

Check_Indication see subclause 25.2.1.
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Process ASCI_Anchor_MSC 21.4 2.1(4)

P~~~ - - - — - - - == ) -
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Figure 21.4/2 (sheet 1 of 24): Process ASCI_Anchor_MSC
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Figure 21.4/2 (sheet 2 of 24): Process ASCI_Anchor_MSC
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Figure 21.4/3 (sheet 1 of 23): Process ASCI_Relay_MSC
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Figure 21.4/3 (sheet 2 of 23): Process ASCI_Relay_MSC

CR page 51



3GPP TS 29.002 V5.6.0 (2003-06)

CR page 52

Process ASCI_Relay MSC

Wait for
End Signal

214 3303

Signals to/from the left are
ta/from the A-MSC;

Signals to/from theright are
ta/from the R-MSC ASCI process

MAP_SEND GROUP_CALL END _SIGNAL _req,
MAP_DELIMITER req

Uplink

Management

L MAP_SEND_ MAP_FORWARD| Process Group
GROUP_CALL_ |
END_SIGNAL_cnf GROUP_CALL_ Cal
- - SIGNALLING_ind Signalling
No
VGCS
Check MAP_PROCESS_GROUP_CALL
Indication —SIGNALLING _reqg,
Yes MAP_DELIMTER _req
OK ese
Send Group Uplink
Call End Abort Management
Signal ACK
Uplink MAP_U_
Management ABORT_req
Ide

@

CR page 52



CR page 53

3GPP TS 29.002 V5.6.0 (2003-06)

Vol

21.5

T
AQTWIEC |

aTaonna

anma L

TN

[y 4 Iy ey

T

s e s 4

T
NITMREDR
TNOT T

parrwm

a MAPR DPROVINE COTWEC

a

[ h e

T TS
=)

NITMREDR
TNOT T

parrwm

a MAPR PROVINE COTWERC
(="

a

{
T

T T AM—
AN

T

{
T

aT TAM
A

aT oM
+—ACM

+
T

FES
‘g3

aT O
+—A M

{
T

aT NANM
N

+
T

FES
‘g3

aT  NNM
N

ATZAT T TA
TTvZT: paawy

g O T

124

MOADT Y

NMAD T
Faeiwe

paerna

a
a

LG O TAAT T TA
1T Faaw
~ 7

-
[=1

124

MOADT Y

NMAD T
Faeiwe

Faerna

a
a

ATZAT T TA
TTvZT: paawy

g O T

124

MOADT Y

NMAD T
Faeiwe

Faerna

a
a

LG O TAAT T TA
1T Faaw
~ -

-
[=1

124

MOADT Y

NMAD T
Faeiwe

Faerna

a
a

T

T DRETH
i

T

T

AT DT
+ i

E2N
Tt

T

T DT O
==

T

{
T

T

aT NT 2
+ ==

LT

I

parrwm

a MAR CTACEH

CR page 53



CR page 54

3GPP TS 29.002 V5.6.0 (2003-06)

aTaonna
TN

T
AQTWIEC |
[y 4 Iy ey

.
T
a MAPR DPROVINE COTWEC

T

anma L
=4

s e s 4

T
NITMELRDR
TNOT T

parrwm

a

[ h e

T
=)

T
NITMELRDR
TNOT T

parrwm

a MAPR DPROVINE COTWEC

(="

a

{
T

T T AM—
AN

T

a

{
T

T _ T AM—
A

T

aT TAM
+—dv

FES
‘g3

T

aT oM
+—+¢

FES

Tt

aT nONME

T

1%

s

aT O
+—+¢

FES

Tt

aT NANMT

T

TN

FES
‘g3

aT NANM
N

FES

Tt

aT  NNM

TN

ATZAT T TA
paawy

TTvZT:

g O T
124

AT T LTV

NMAD T
Faeiwe

paerna

a
a

L O T/ OAAT T T A
TV paawy
7

-
(=39

124

AT T L7V

NMAD T
Faeiwe

Faerana

a
a

ATZAT T TA
paawy

TTvZT:

g O T
124

AT T L7V

NMAD T
Faeiwe

Faerana

a
a

L O T/ OAAT T T A
TTvZT: paawy
=wE.

-
(=39

124

AT T LTV

NMAD T
Faeiwe

Faerna

a
a

P

aT NETE
+

FES

Tt

aT NT O

I

T

T

T

T DRET
£

T

T

aT DT M
+ ==

FES
‘g3

P

aT NET
+

FES

Tt

aT DT S

I

T

T

a MAR CTACEH

CR page 54



CR page 55

3GPP TS 29.002 V5.6.0 (2003-06)

aTaonna
TN

T
AQTWIEC |
[y 4 Iy ey

anma L
T

| ©f ©
o 4o
i)
d
4,
o
T__
Hi
| ©f ©

[ h e

TS

1N 7.0 M
NITMERER
TNOT T

a MAPR DPROVINE COTWEC

a

s ey i o .
ol —

1N 7.0 M
NITMELRDR
TNOT T

a MAPR DPROVINE COTWEC
(="

a

{
T

T _ T AM—
A

T

a

{
T

T _ _TAM—

T

Tl

aT oM
+—A M

FES

Tt

aT nONME

T

T

1%

FES
‘g3

aT O
+—A M

FES

Tt

aT NANMT

TN

+
T

FES
‘g3

aT NANM
N

FES

Tt

aT  NNM

TN

ATZAT T TA
paawy

TTvZT:

g O T
124

AT T L7V

NMAD T
Faeiwe

paerna

a
a

L O T/ OAAT T T A
TTvZT: paawy
=wE.

-
(=39

124

AT T LTV

NMAD T
Faeiwe

Faerna

a
a

ATZAT T TA
paawy

TTvZT:

g O T
124

AT T L7V

NMAD T
Faeiwe

Faerana

a
a

"¢ O T/ OAAT T T A
TTvZT: paawy
7

-
(=39

124

AT T L7V

NMAD T
Faeiwe

Faerana

a
a

FES
‘g3

P

aT NETE
+

FES
‘g3

T

aT NT O
+ ==

P

aT DT
+

FES

Tt

aT DT M

I

T

T

T

T DRET
£

T

aT DT S

Tt

I

T

T

LT

I

parrwm

a MAR CTACEH

CR page 55



CR page 56

3GPP TS 29.002 V5.6.0 (2003-06)

CR page 56



CR page 57

3GPP TS 29.002 V5.6.0 (2003-06)

CR page 57



CR page 58

3GPP TS 29.002 V5.6.0 (2003-06)

CR page 58



CR page 59

3GPP TS 29.002 V5.6.0 (2003-06)

CR page 59



3GPP TS 29.002 V5.6.0 (2003-06) CR page 60

Process SRA VMSC 21.5 4.1(6)
- - - -"-"—-"—-"="=">">">">">"~"~"~"~"=~"“~"=~" =~/ = =~ =~~~ =/ = - N
IFigure 21.54: Process inthe VMSC 1 Signals taffrom the left
| for administration of SWFS resources | aetoffran the VMSC
L w call handing process;
signals toffromthe right
- are to/fromthe SIWFS
Send_Provide
SIWFS Number
MAP_OPEN req,
MAP_PROVIDE _SIWFS NUMBER req,
MAP_DELIMTER _req
. - - - - - -7~
Receive_ 1Section 25.1
Open_Cnf |-+
|
—— -
OK Error,
Vr
Abort
MAP_PROMDE SIWFS_NUMBER cnf Idle
Check_ ' Section 25.2
Corfirmation | - J‘
L ____
Ok Provider Error,
User Error,
Deta Error
Send_Provide_ Send _Provide_
SIWFS_Number_ SIWFS_Number
ack negative reponse
Wait_For_ |
Madification < de
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Process SRA_VMSC 21.5 4.2(6)
. Wait_For_SIWFS_

Figure 21.54: Process inthe VMSC Response Signals taffram the left
| for administration of SIWFS resources aetoffran the VMSC
| call handing process;
77777777777777777777777777777777 signals tofromthe right
are to/fromthe SIWFS
Aoort call MAP_U_ABORT ind
Released MAP_P_ABORT ind
MAP_CLOSE ind
MAP_
Idle CLOSE req
Set negetive
Idle response:
System Failure

Send_Provide_
SIWFS_Number
negative reponse
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Process SRA VMSC

:Flgue 21.5/4: Processin the VMSC
| for admi nistration of SIWFS resources

21.5 4.3(6)

Signals to/ffrom the left
are to/fromthe VMSC
cal handing process;
signals to/from the right
are to/from the SIWFS

- 0
! \ﬁ Wait_For_
| Madification
|
MAP_U ABORT.ind,
Call — = = MAP.
Abort Feleased MAP_P_ABORT_ind,

MAP_CLOSE_ind

NOTICE.ind

MAP_CLOSE_req
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Process SRA VMSC

|
:Figjre 21.54: Process inthe VMSC
| for administration of SIWFS resources

21.5 4.4(6)

" Wait_For Signals toffrom the left
| Modification are tofromthe VMSC
‘ call handling process;
B signds tofromthe right
are to/fromthe SIWFS

Send SIWFS_
Signalling
Modify

MAP_SIWFS_SIGNALLING_MODIFY_req,
MAP_DELIMTER req

Wait_For_SIWFS_
Moadification_Response

MAP_SIWFS_SIGNALLING_MODIFY_cfn

e
Check_ ‘ :
Caonfirmation |~ J‘Sectlm 251
|
OK Provider Error,
User Error,
Data Error
Send SWFS_
g;%ﬂg‘"zg_ Signaling Modify
Moy ack negative response

Wait_For_
Modifi cation

Wait For_
Madification
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Process SRA VMSC 21.5 4.5(6)

Wait_For SIWFS_

Madification_Response Signals taffrom the left

are tofram the VMSC
call handing process;
signals toffromthe right
are to/fromthe SIWFS

|
:Figjre 21.54: Process inthe VMSC L
| for administration of SIWFS resources

call MAP_U_ABORT ind,
Aoart Released MAP_P_ABORT_ird,
MAP_CLOSE ind

MAP_ >
idie CLOSE req CLOSE req
Idle > Set negetive
response:
System Failure

Send_SIWFS_

Signalling_Modify
negative resporse
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Process SRA VMSC 21.5 4.6(6)
- - - -"-"—-"—-"="=">">">">">"~"~"~"~"=~"“~"=~" =~/ = =~ =~~~ =/ = - N

IFigure 21.54: Process inthe VMSC 1 Signals taffrom the left

| for administration of SWFS resources | aetoffran the VMSC

! [ call handing process;
777777777777777777777777777777777 signals tofromthe right

are to/fromthe SIWFS

Wait_For_
Moadification

MAP_SIWFS_SIGNALLING_MODIFY _ind

Send SIWFS_

Signalling
Modify

Wait_For_
Cdl Handing_
Response

Send SWFS_
gf;(;—nsn'g"':s— Signalling Modify
Modify ook negative response
Set result Set error

MAP_SIWFS_SIGNALLING_MODIFY_rsp
MAP_DELIMTER req

Wait_For_
Moadification
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Process SRA_SIWFS

| N
IFigure 21.5/5: Process in the SIWFS for administration'

| of SIWFS resources

21.5_5.1(5)

Signals to/from the lef
are to/from the SIWFS
call handling process;
signals to/from the right
are to/from the VMSC

Number

Provide_SIWFS_

Idle
R
Receive_ J‘Section 25.1
Open_ind |
|
— t------
OK Error
Vr
Wait_For_
Service_ Idle
indication
—
\
MAP_PROVIDE_SIWFS_NUMBER_req
Send_

Wait_For_
Call_Handling_
Response

Send_Provide_

ack

SIWFS_Number_

Send_Provide_
SIWFS_Numbe

negative response

Set result

MAP_PROVIDE_SIWFS_NUMBER _rsp
MAP_DELIMITER_req

Wait_For_
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Set error

< Idle
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Process SRA_SIWFS
\----—-—-—-"-"-"-" -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ - - - - - -~ - - ==/~ -
IFigure 21.5/5: Process in the SIWFS for administration'®,
[ of SIWFS resources [

21.5 5.2(5)

Signals to/from the lef
are to/from the SIWFS
call handling process;
signals to/from the right
are to/from the VMSC

Call MAP_U_ABORT_.ind,
Abort released MAP_P_ABORT_ind,
MAP_CLOSE_ind

Idle

CR page 67



3GPP TS 29.002 V5.6.0 (2003-06) CR page 68

Process SRA SIWFS 21.5 5.3(5)
\--- - - -~ -~ - -~ -~ -~ -~ -~ -~ -~ -~ - - - - -~ - - - - - - - - - - - == - N

[Figure 21.5/5: Process in the SIWFS for administration' Signals to/from the lef

| of SIWFS resources | are to/ffrom the SIWFS

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, call handling process;
signals to/from the right

Wair_For_ are to/from the VMSC
Modification

—

MAP_SIWFS_SIGNALLING_MODIFY_ind

Send_SIWFS_
Signalling_
Modify

Wait_For_
Call_Handling_
odification_Respons

genndﬂsr:w':s_ Send_SIWFS_

Mlgdil I g_k Signalling_Modi
odity_acli negative reponse

Setresult Set error

[

MAP_SIWFS_SIGNALLING_MODIFY_rsp
MAP_DELIMITER_req

Wait_For_
Modification

CR page 68



3GPP TS 29.002 V5.6.0 (2003-06) CR page 69

Process SRA_SIWFS 21.5 5.4(5)
\----—-—-—-"-"-"-" -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ - - - - - -~ - - ==/~ - N

Figure 21.5/5: Process in the SIWFS for administration' | Wait_For_ Signals to/from the lef

| of SIWFS resources Modification are toffrom the SIWFS
. call handling process;

signals to/from the right

are to/from the VMSC
Send_SIWFS_

Signalling_
Modify

MAP_SIWFS_SIGNALLING_MODIFY_ind
MAP_DELIMITER_req

Response

—

W<51it_For_VMS

MAP_SIWFS_SIGNALLING_MODIFY_cnf

Check_
Confirmation |

OK Provider Error,
User Error,
Data Error
Send_SIWFS_ Send_SIWFS_
Signalling_ Signalling_Modify
Modify_ack negative response

Wait_For_
Modification

Wait_For_
Modification
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Process SRA_SIWFS

\----—-—-—-"-"-"-" -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ - - - - - -~ - - ==/~ -
IFigure 21.5/5: Process in the SIWFS for administration'®,

of SIWFS resources

Wait_For_
VMSC_Response

21.5_5.5(5)

Signals to/from the lef
are to/from the SIWFS
call handling process;
signals to/from the right
are to/from the VMSC

Abort

Idle

Call
released

MAP_CLOSE_ind

MAP_U_ABORT_ind,
MAP_P_ABORT _ind,

MAP_
NOTICE_ifd

Set negative
response:
System Failure

Send_SIWFS_
Signalling_Modify

negative TeSponse

=
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21.6 CCBS: monitoring and reporting the status of the
subscriberSetting-of-Reporting-State

21.6.13 Reporting co-ordinator process in the VLR

The MAP co-ordinating process in the VLR to handle a dial ogue opened with the reporting application context is shown
in figure 21.6/63. The MAP process invokes amacro not defined in this clause; the definition of this macro can be
found as follows:

Receive Open_Ind see clause 25.1.1.

21.6.2 Setting the reporting state — stand-alone

2161 General

The message flow for setting the reporting state in a stand-alone dialogue is shown in figure 21.6:-4/1.

VLR HLR
1
»
2
>
1) MAP_SET REPORTING STATE req/ind
2) MAP_SET REPORTING STATE rsp/cnf
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Figure 21.6/1: Message Fflow for Ssetting the Rreporting Sstate — stand-alone dialogue

+h-Set-Reperting-State-the HER-eanrequest-aThe MAP_SET REPORTING STATE request can be used to start or a
stop ef-monitoring in the VLR.

21.6.2.1 Process in the HLR fer-SetRepeorting-State stand-alene

The MAP processin the HLR to set the reporting statein the VLR in a separate-stand-alone dialogue is shown in
figure 21.6/72. The MAP process invokes macros not defined in this clause; the definitions of these macros can be
found as follows:

Receive Open_Cnf see subclause 25.1.2;
Check_Confirmation see subclause 25.2.2.

Theresult of arequest to stop reporting is not reported to the CCBS application in the HLR.

21.6.2.24  Process in the VLR to-setthe reporting state

The MAP process in the VLR to set the reporting stateis shown in figure 21.6/84.
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The macro Set_Reporting_State VLR is defined-shown in figure 21.6/95.

The MAP process does not wait for aresponse from the CCBS application process if the required reporting stateis

Stop.

21.6.37 Status Rreporting

e
The message flows for reporting the status of a subscriber are shown in figures 21.6/27/4 and 21.6/3#2.

VER HER
MAP_STFATUS-REPORT
MAE AT e RERO P ol
VLR HLR
1
g
2
<
1) MAP_STATUS REPORT reg/ind
2) MAP_STATUS REPORT_rsp/cnf

Figure 21.6/27/1: Message flow for Sstatus reporting, when monitoring continues in the VLR
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1)

VLR HLR
1
P
2
¢
3
¢
4
P

MAP_STATUS REPORT req/ind

2)

MAP_STATUS REPORT rsp/cnf

3)

MAP_SET REPORTING STATE req/ind

4)

MAP_SET REPORTING STATE rsp/cnf

Figure 21.6/37/2: Message flow for Sstatus reporting, when monitoring stops

The MAP SET REPORTING STATE request is used to stop monitoring in the VLR. If the HLR requiresthe VLR to

continue monitoring, it closes the dial ogue without sendingaMAP SET REPORTING STATE request.

21.6.3.172 Process in the VLR for-Status-Reperting

The MAP processin the VLR to send a status report to the HLR is shown in figure 21.6/107/3. The MAP process
invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open_Cnf see subclause 25.1.2;

Check_Confirmation see subclause 25.2.2.
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This process can be used to report:

- an event, such asthe user becoming free, or

- theresult of a CCBS call attempt

totheHLR

21.6.3.27-3 Process in the HLR for-Status-Reperting

The MAP process in the HLR to handle a status report is shown in figure 21.6/117/4. The MAP process invokes a
macros not defined in this clause; the definitions of thisese macros can be found as follows:

Receive Open_Ind see subclause 25.1.1.;
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It is an implementation option whether to send the MAP DELIMITER request before invoking the macro
Set Reporting State HLR.

The macro Set_ Reporting_State HLR is shown in figure 21.6/137/6. The macro invokes a macro not defined in this
clause; the definition of this macro can be found as follows:

Check Confirmation see subclause 25.2.2.
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21.6.38 CCBS: Remote User Free

2181  General

The message flows for handling remote user free are shown in figures 21.6/48/4 and 21.6/58/2.

VER HER
MARPREMOTEUSERFREE
MA RO e LEER FREE ok
VLR HLR
1
<
2
>
1) MAP_REMOTE USER_FREE reg/ind
2) MAP_REMOTE USER FREE rsp/cnf

Figure 21.6/48/1: Remote User Free: recall not accepted
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ML A UE-REPORT
MAP-STATUS-REPORT-ack
VLR HLR
1
<
2
P
3
g
4
<
1) MAP_REMOTE USER_FREE _req/ind
2) MAP_REMOTE USER_FREE_rsp/cnf
3) MAP_STATUS REPORT req/ind
4) MAP_STATUS REPORT rsp/cnf

Figure 21.6/58/2: Remote User Free: recall accepted

21.6.3.182 Process in the HLR forRemeote UserFree

The MAP process in the HLR to handle Remote User Freeis shown in figure 21.6/148/3. The MAP process invokes
macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open_Cnf see subclause 25.1.2;

Check_Confirmation see subclause 25.2.2.
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21.6.3.28-3 Process in the VLR ferRemeote UserFree

The MAP processin the VLR to handle Remote User Freeis shown in figure 21.6/158/4. The MAP process invokes a
macro not defined in this clause; the definitions of this macro can be found as follows:

Check_Confirmation see subclause 25.2.2.
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Process Reparting_Coord_VLR

to handle a dia ogue opened

with the AC RepoartingContext

21.6_3(1)

Signals to/franthe left

are toffrom the HLR via the
MAP provider;

signals toffrom the right

are toffrom the child process

MAP_U_ABORT_ind

MAP_P_ABORT ind,

wermore M e once. e
USER FREE ind L— ind "~ _Ind,
R STATE ind MAP_U_ABORT ind
Rermote_User_ Set Reparting_ MAP_CLOSE
Fee VLR Sate LR req
MAP_REMO MAP SET_
USER FREE _ind REPORTING_ —_—
- STATE ind
= Ide
Relay
Information
[ \
MAP_CLOSE ind|

@

Relay
information

Relay
information
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process Reporting_Coord_ VLR

r- - - - === === === R
| Co-ordinating process in the VLR to \

| handle a dialogue opened withthe - 1
| AC ReportingContext |

—

T)

Rep_Co_VLR1(1)

Signals to/from the left
are to/fromthe HLR;
signals tofrom the right

are to/fromthe child process

Vr, Error >

MAP_U_ABORT._ind,
I—— MAP_P_ABORT _ind,
MAP_CLOSE_ind

Receive_
Open_ind
Wait_For_
Service_
Indication
S MAP_SET_ MAP_
. REPORTING_ NOTICE_
SSERSIREER STATE ind ind
ind -
i MAP
Remote_User_ Set_Reporting_ =
Free_VLR State_VLR SO S
- - req
MAP.
= MAP_SET,
REMOTE_ REPORTING_ Idle
ilijR—FREE— STATE. ind

Relay_
Information

MAP_U_ABORT._ind,
|—— MAP_P_ABORT _ind,
MAP_CLOSE_ind

MAP_U_ABORT._ind, R

MAP_CLOSE_ind

ERI

Reby Idle
Information

T

Relay_
Information

Figure 21.6/63: Process Reporting_Coord_VLR
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Process Set_Reporting_State HLR 21.2 2(1)
Figure21.22: ProcessintheHRto T\ﬁ < >
| b -
| ﬁﬁgf}fﬁ?ﬂ'ggﬁ% | Signais toffrom the left
! dialogue ! ae toffram the VLR,

L | Ide sigrals tofrom the right
”””””””””””” are tofram the CCBS
gpplication process
in the HLR
Sart Stop
Reporting Reporting
Setrequired Set required
repating state: reporting date:
Start Stop
\ \
1
MAP_OPEN_req,
——MAP_SET_REPORTING STATE req,
MAP_DELIMITER req
e
Receive ! .
O cnf [ See sction 25.1
e .
oK ‘ Vi, Error
/ Wait_For_ \ No Required reporting
\VLH_Hebpu 1Se gae=stat?
[ \ \ Yes
MAP_SET _ MAP_CLOSE ind|
REPORTING MAP_P_ABORT ind, MS\P_NO“CE_
STATE cnf MAP_U ABORT jnd n Start Reporting
Negative response
on | K o
ec ! )
Corfirmation |~ J‘Seesectlcn 252 MAP_CLOSE
Lo ____._ req
‘ Data error, Provider errar, User error idle
I Required reporting No
Required reporting state=Start?
state=Start?
Start Reporting ﬁtar;tli?\zpa'ting
Ack 9
response
Ide
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|Processinthe HLR to set |

| using a separate dialogue

| the reporting state in the VLR,
|

process Set_Reporting_State_Stand_Alone_HLR

Start
reporting

Set required
reporting state:
Start

Stop
reporting

Set required
reporting state:
Stop

SRS_SA HLR1(1)

Signals toffrom the left

are toffromthe VLR;

signals toffrom the right

are toffromthe CCBS
application process in

the HLR (see 3GPP TS 23.093)

MAP_OPEN_req
|—— MAP_SET_REPORTING_STATE_req
MAP_DELIMITER_req

Receive_
Open_Cnf
OK Vr, Error
No
Wait_For_ Required reporting
VLR_Response state=Start?
Yes

MAP_ MAP_U_ABORT_ind, MAP_SET_
NOTICE_ MAP_P_ABORT_ind, REPORTING
ind MAP_CLOSE_ind STATE_cnf
MAP_ User Error, Check_
CLOSE_ Provider Error, Confirmation
rea Data Error
OK
No No
Required reporting
state=Start?
Yes Yes
Startreporting Start
negative reporting
response ack
Idle Idle

Required reporting
state=Start?

Startreporting
negative
response

Idle

Figure 21.6/72: Process Set_Reporting_State_Stand Alone HLR

CR page 84




3GPP TS 29.002 V5.6.0 (2003-06) CR page 85

Process Set_Reporting_State_ VLR 21.6_4(2)

a request from the HLR to set
the reporting state for a subscriber
””””””””””””””””” Signals to/from the right%

are toffrom the HLR

Idle

Receive_Set
Reporting_State_
VLR

MAP_CLOSE_
req
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process Set_Reporting_State_ VLR

|

| Process inthe VLR tohande
| arequerst from the HLR to set " 1
| he reporting state for a subscriber|

o
N

Receive_Set_
Reporting_
Stte_VLR

MAP_
QLOSE_

req

SRS_VLR1(1)

Signals to/from the right
areto/fromthe HLR

Figure 21.6/84: Process Set_Reporting_State VLR
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Macrodefinition Receive_Set_Reporting_State_VLR 21.6_5(1)
\rFigure 21.6/5: Macro in the VLR " Signals to/from the left
| to handle a Set ReportingT are to/from the CCBS
! State instruction from | application process
3 the HLR | in the VLR;
”””””””””””” *’7 signals to/from the right
are to/from the HLR
MAP_SET_
REPORTING_
STATE_ind

€quire monitoring No

state=Starn?

Start Stop
Reporting Reporting

WAIt_For_
Application_
_Resp

Start Reporting
Negative
response

Qiort O )
SidiitRepuItinnyg

Ack

Set User
Error

MAP_SET_
REPORTING_
STATE_rsp
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macrodefinition Receive_Set_Reporting_State VLR RSRS_VLR1(1)

: Macro in the VLR to handle T\ Signals toffrom the left

| arequest fomthe HLRtoset - are toffromthe CCBS

| the reporting state for a subscriber application process

L ____ | - inthe VLR (see 3GPP TS 23.093);

signals toffrom the right
are toffromthe HLR
MAP_SET_
REPORTING_
STATE_ind
No
Required reporting
state=Start?
Yes
Stop Start
Reporting Reporting

Wait_For_
Application_

Response

S8 gt:;;grtirg

Reporting d
negative

e response

Set User Error

MAP_SET_
REPORTING_
STATE_ rsp

Figure 21.6/95: Macro Receive_Set_Reporting_State VLR
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Process Send_Status Report VLR 21.7 312
Fiure21.7/3: Processinthe MR 11 Sgnas toffromthe left
| tosend astatus report K are toffrom the CCBS
| tothe HLR | gpplication process
L inthe VLR,

sigrals tofrom the right
( de areto/fromthe HLR
Event CCBSCal
Report Report
e
Build MAP Build MAP Include call
message message ~ Treport data
|
\ e
MAP_OPEN_req,
MAP_STATUS_REPORT req,
MAP_DELIMTER req
e
Receive ‘ .
onf - See section 25.1
e .
Vr, Erar
\
MAP_STATUS_ MAP_CLOSE _ind, MAP_NOTI
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MAP_U_ABORT in
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| L

| Processinthe VLR to | \

| send a status report  * 1

| b theHLR |
|

process Send_Status_Report VLR

SSR_VLR1(2)

Signals to/fomthe left
are to/ffromthe CCBS
application pracess

signals to/from the right
aretoffomthe H.R

in the VLR (see 3GPP TS 23.093);

Set_Reporting_

State

Idle
Event QCBS Call
Report Report
————————
BuildMAP Build MAP ~ 'include call
message message | reportdata
- - - - - - - -
MAP_OPEN_req
MAP_STATUS_REPORT_req
MAP_DELIMITER_req
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Open_Cnf
OK
Wait_For_
HLR_Response
MAP_STATUS MAP_U_ABORT ind, MAP_
REPORT_ MAP_P_ABORT ind, NOTICE_
MAP_CLOSE_ind ind
Check_ User Error, MAP_
Confirmaion Provider Ermor, CLOSE_
Data Error req
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No No
CCBScall report CCBS call report
data present? data present?
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g‘*“ acBsCall Event Report QCBS Call Report
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Report ack negative response
ack response
Wait_For.
Idie

Vr, Eror
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Process Send_Status_Report_VLR

rFigure 21.7/3: Process inthe VLR T

21.7_3.2(2)

Signals to/fromthe left
are to/from the CCBS
application process

signals toffrom the right
are to/from the HLR

| \
} to send a status report |
| to the HLR I
************************ - inthe VLR;
Wait_For_
Set_Reporting_
State
Receive_Set_ MAP_NOTICE - MAP_P_ABOR
Reporting_ ind - MAP_CLOSE ird, MAP_U_ABOR
State VLR U
MAP_CLOSE._ MAP_CLOSE_ Continue
req req Monitoring

e e
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process Send_Status_Report_VLR

:Procasin the VLRtoT\
| send a statusreport -
| to the HLR

Wait_For_
Set_Reporting
State

SSR_VLR2(2)

Signals toffrom the left

are toffromthe CCBS

application process

inthe VLR (see 3GPP TS 23.093);
signals toffrom the right

are toffromthe HLR

Receive_Set_ MAP_
Reporting_ CLOSE_
State_VLR ind

MAP_
CLOSE_
req

Continue
Monitoring

ERENES

MAP_
NOTICE_
ind

MAP_
CLOSE_
req

=

MAP_U_ABORT._ind,
MAP_P_ABORT_ind

=

Figure 21.6/107/3 (sheet 2 of 2): Process Send_Status_Report_VLR
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Process Status_Report_HLR

|tohandle astatus report!
|fomthe VLR !

SR_HLR1(1)

Signals to/fromthe le
are o/fromthe WLR;
signals to/fromthe right
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application process
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process Status_Report HLR

:Procasin the HLR to

o
[
| hande a status report- 1

SR_HLR1(1)

Signals toffrom the left

are toffrom the VLR;

signals toffromthe right
- are toffrom the CCBS

fomtheVLR |
L ___ |
application proccess
intheHLR (see 3GPP TS 23.093
Idle
Receive_
Open_Ind
OK Vr, Error
Wait_For_
Service_ Ide
Indication
MAP_P_ Receive_ MAP_
ABORT_ Status NOTICE_
ind Report_HLR ind
Wait_For_ MAP_
Idle Application_ CLOSE_
Response req
Continue Stop \de
Monitoring Reporting
MAP_ Set required
CLOSE_ reporting state:
req Stop
MAP_
Idle DELIMITER_
req

Set_Reporting
State_HLR

OK, Error, Aborted

-

Figure 21.6/117/4: Process Status Report_ HLR
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Macrodefinition Receive_Status_Report HLR

21.7 5(1)

1Figure 21.7/5: Macro in the HLR " Signals to'fromthe lft
! to receive a status N are to/from the VLR,
| report from the VLR | signals to/from the right
b - : are to/from the CCBS
application process
inthe HLR
MAP_STATUS
REPORT _ind
Yes CCBS No
call report
present?
CCBS Cdll Event
Report Report
Wait_For_
Application_
Response
\ \ \
CCBS Cdl
Event ot
CCBS Call Repot Event N‘fgaﬁfp
Report Ack Negative Report Ack resporse
resporse
Set User Set User
Error Error
N \

MAP_STATUS
REPORT rsp
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‘rMacro inthe HLR to—r\
| receive a status report -
fomtheVLR |

macrodefinition Receive_Status_Report_HLR

D

MAP_
STATUS_
REPORT_ind

CCBS Call
Report

Event
Report

Wait_For_
Application_

Response

Yes
CCBS call report
data present?

RSR_HLR1(1)

Signals toffrom the left

are toffromthe VLR;

signals toffrom the right

are toffromthe CCBS
application proccess

inthe HLR (see 3GPP TS 23.093

CCBS Call
Report ack

CCBS Cal

Report Event
negative Report ack
response

Set User Error

J

Event
Report
negative
response

Set User Error

AP_
STATUS
REPORT_rsp

Figure 21.6/127/5: Macro Receive_Status_Report HLR

CR page 96



3GPP TS 29.002 V5.6.0 (2003-06) CR page 97

Macrodefinition Set_Reporting_State_ HLR 21.7_6(2)
Figure 21.7/6: Macro in the HLR {c(iﬁs}r[;<§(tr?eT\ﬁ Signals to/from the left

| VLR to setthe reporting state | are to/from the VLR

! for a subscriber ‘

MAP_SET_REPORTING_STATE_req,
| |MAP_DELIMITER_req

Wait_For_
LR_Respon

MAP_SET_ MAP_CLOSE_ind, MAP_NOTICE_
REPORTING_ —|MAP_P_ABORT_ind, /inq
STATE_cnf MAP_U_ABORT_ind
e
|
CheCk—. _ _Section 25.2 MAP_CLQOSE_
Confirmation ! req
|

P

User error, Provider error, Data error ﬁ
R @ U Aborted

G
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macrodefinition Set Reporting_State HLR SRS _HLR1(1)
:MCI;J%L;HT_I;K; S T\ < Signals to/from the left|

| instruct he VLR toset - areto/fromthe VLR 5

| he reporting state for a subscriber|

L |

MAP_SET_REPORTING_STATE_req
MAP_DELIMITER_req

Wait_For_
VLR_Resporse

MAP_SET_ MAP_ MAP_U_ABORT ind,
REPORTING _ NOTICE_ —— MAP_P_ABORTind,
STATE cnf ind MAP_CLOSE_ind
MAP,
Check_ =
Corfirmaton oSS
req
User Error,
Provider Error,
OK Data Error

@ @ @7 Abortec'

Figure 21.6/137/6: Macro Set_Reporting_State HLR
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Process Remote_User_Free HLR 21.8 3(1)
Figure 21.8/3: ProcessintheHLR ~ |» < > Signals to/from the left
! tohardleaRemoe | are to/from the VLR,
| User Free notification | signals ta/from the right
| tothe LR | are to/from the CCBS
L ) Ide application process

in the HLR
CCBSRUF
MAP_OPEN_req,
—MAP_REMOTE_USER FREE req,
MAP_DELIMTER req
e
Receive ‘ .
Open Onf |~ J‘Sectlon 251
|
OK Vr, Erar
CCBS RUF
Negative
resporse
[ \ |
MAP REMOTE_ MAP_CLOSE ind
USER FREE_ MAP_P ABORT ind, MAP_NOTICE_ / Idle
cnf MAP_ L ABORT ind ind /
e
Chedk_ - MAP_CLOSE
Corfirmation [ ~ 7 ection21.2 req
|
Provider error,
OK User error,
Dataerror
CCBS RUF CCBS RUF
Ack Negative
response
Wiait_For_ d
Status_Report e
\ \ \ |
MAP_CLOSE ind| Receive
MAP P_ABORT ind, Mgp—’\mCE— Status._ Aoart
MAP_U_ABORT ind in Report_HLR
\ I
MAP_CLOSE
req
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process Remote_User_Free HLR

Processin the HLR to
| send a Remote User Freeq
| notification to the VLR |

r o
| N

:

RUF_HLR1(1)

Signals toffrom the left

are toffrom the VLR;

signals toffromthe right

are toffrom the CCBS

application proccess

intheHLR (see 3GPP TS 23.093)

CCBS RUF
MAP_OPEN _req
I—— MAP_REMOTE_USER_FREE _req
MAP_DELIMITER_req
Receive_
Open_Cnf
OK Vr, Error
Wait_For_
VLR_Response
MAP_ MAP_U_ABORT_ind,
NOTICE__ MAP_P_ABORT_ind,
FREE_cnf ind MAP_CLOSE_ind
Check_ User Error, ’\CAI,_ASEE
Confirmation Provider Error, =
Data Error =D
\
oK
CCBS RUF
ack
Wait_For_
Status_Report
MAP_U_ABORT_ind, MAP_ Receive_ Setnegative
MAP_P_ABORT_ind, NOTICE_ Status_Report_ Abort response:
MAP_CLOSE_ind ind HLR System failure
MAP_ CCBS RUF
CLOSE_ negative
req resonse

Idle

Figure 21.6/148/3: Process Remote_User_Free HLR
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Process Remote_User_Free VLR 21.8 41(2
T T T . I -
:ngre 21.8/4: Processin the VLR Y Signals toffrom the left
\ tohande a Remate | ae toffrom the CCBS
| User Free natification : gpplication process
b inthe VLR;
sigrals tofrom the right
are to/fromthe HLR
Ide via the cordinating process
MAP_REMOTE_
USER_FREE ind
Wait_For_
Application
Response
CCBSRUF CCBSRUF CCBS RUF MAP_CLOSE _ind,
Ack (Recall Ack (Recall Negative MAP_P_ABORT _itid,
accepted) unsuccessful) response MAP_U_ABORT i
Set User
Error

MAP _DELIMITER_req

MAP_REMOTE_USER FREE_rsp,

MAP_REMOTE USER FREE rsp,
MAP_CLOSE req

Wait_For_
Call_Report
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: Processin the VLR to T\
| hande a Remote User Freen
| notification romthe HLR |

process Remote_User_Free VLR

MAP_REMOTE
USER_FREE_
ind

CCBS RUF

Wait_For_
Application_

Response

RUF_VLR1(2)

Signals toffrom the left

are toffromthe CCBS

application process

inthe VLR (see 3GPP TS 23.093);
signals toffrom the right

are toffromthe HLR

CCBS RUF
ack (Recall
accepted)

CCBS RUF
ack (Recall
unsuccessful)

CCBS RUF
negative
response

Set User Error

MAP_REMOTE_USER_FREE_rsp
MAP_DELIMITER_req

Wait_For_
Call_Report

MAP_U_ABORT _ind,
MAP_P_ABORT_ind,
MAP_CLOSE._ind

MAP_REMOTE_USER_FREE_rsp
MAP_CLOSE_req

Figure 21.6/158/4 (sheet 1 of 2): Process Remote_User_Free VLR
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Process Remote User Free VLR 21.8 42(2)
Figure 218/4: Processinthe LR~ 1\ c\thﬁioth
! tohande aRemate K —Hepo
| User Free natification | Signals to/from the left
b : ae taffram the CCBS

gpplication process
inthe VLR,
MAP CLOSE ind sigrals tofrom the right
Ina, areto/fromthe HLR
ceBscall MAP_NOTICE_ = = ' e
Report ind WIBIQBORT 4 d via the cordinating process
MAP_CLOSE
req
Wait_For_
HLR_Resporse
.
\ \ |
MAP_STATUS MAP_NOTICE_ MAP_CLOSE ind,
REPORT_cnf ind MAP:P_ABOﬁT_ind,
MAP_U_ABORT ind
e
Check | qnionos.2 AP CLOGE
conrimation | WIAF_CDUoE
L req
Provider eror,
oK User error,
CCBS Call Dataerrar CCBS Call
Report Ak Repart
Ho Necgtive
response
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process Remote_User_Free VLR

:Procasin the VLR to T\

RUF_VLR2(2)

Signals toffrom the left

are toffrom the CCBS

application process

intheVLR (see 3GPP TS 23.093),
signals toffromthe right

are toffrom the HLR

MAP_U_ABORT._ind,
MAP_P_ABORT_ind,
MAP_CLOSE_ind

MAP_U_ABORT._ind,
MAP_P_ABORT_ind,
MAP_CLOSE_ind

, hande a Remote User Freet Wait_For_
| notification from the HLR 1 Call_Report
L !
MAP
CCBS Call =
NOTICE_
Report ]
MAP_STATUS REPORT._req ’\CALASEE
MAP_DELIMITER_req &=
= - req
Wait_For_
HLR_Response
MAP_STATUS _ MAP_
REPORT_ NOTICE_
cnf ind
Check_ User Error, ’\CALASEE
Confirmation Provider Error, =
Data Error =D
oK
CCBS Call
CCBS Call Report
Report ack negative
response

Figure 21.6/158/4 (sheet 2 of 2): Process Remote_User_Free VLR

CR page 104



3GPP TS 29.002 V5.6.0 (2003-06) CR page 105

21.7 Void

21.8 Void

21.9 Immediate Service Termination (IST)-Alert

21.9.1 IST AlertGeneral

The Immediate Service Termination Alert procedure is used to keep track of the call activities performed by +SF
subscribers who are marked as being subject to |ST monitoring and; eventuathypossibly; to terminate the alerted-call
activities for which the aert was sent, or al the call activitiesrelated to the alerted-subscriber for whom the alert was
sent.

The message flow for aerting and possibly terminating the call(s) is shown in figure 21.9/1;; wherethe MSC may be a
Visited MSC or a Gateway MSC.

+ + fal 4 4
a Moo 4 + a purn a
a - a
2 I ST ALERT 2
a - a
a a
2 ST AEERF—aed 2
a - a
a a
MSC HLR
1
g
2
<
1) MAP_IST_ALERT req/ind
2) MAP_IST_ALERT rsp/cnf

Figure 21.9/1: Message flow for IST Alert

21.9.1.12  Procedure in the MSC

The MAP process in the MSC (Visited MSC or Gateway MSC) is shown in figure 21.9/32. The MAP process invokes
macros not defined in this clause; the definitions of these macros can be found as follows:

—Receive Open_Cnf see subclause 25.1.2;

——Check_Confirmation see subclause 25.2.2.
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21.9.1.23 Procedure in the HLR

The MAP process in the HLR is shown in figure 21.9/43. The MAP process invokes a macro not defined in this clause;
the definition of this macro can be found as follows:

—Receive Open_Ind see subclause 25.1.1;
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21.9.210IST Command

21101 General

The Immediate Service Termination Command procedure is used to terminate the call activities related to a subscriber.

| The message flow for the IST Command serviceprocedure is shown in figure 21.9/216/1;; wherethe MSC may be a
Visited MSC or a Gateway MSC.

+ . Il + .
2 HIR + = 2 MsC-2
ot ot
a IST COMMAND a
a _— a
a a
a IST COMMAND a<) a
a _— a
a a
MSC HLR
1
<
2
>
1) MAP_IST COMMAND _reg/ind
2) MAP_IST _COMMAND_rsp/cnf

Figure 21.9/216/1: Message flow for IST Command

21.9.2.160.2 Procedure in the HLR

The MAP process in the HLR is shown in figure 21.9/536/2. The MAP process invokes macros not defined in this
clause; the definitions of these macros can be found as follows:

Receive Open_Cnf see subclause 25.1.2;

Check_Confirmation see subclause 25.2.2.
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21.9.2.210-3 Procedure in the MSC

The MAP process in the MSC is shown in figure 21.9/616/3. The MAP process invokes a macro not defined in this
clause; the definition of this macro can be found as follows:

—Receive Open_Ind see subclause 25.1.1.
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Process IST_Alert MSC

Figure 21.9/3: Process in the MSC
to handle an IST
Alert to the HLR

{_

Idle

IST ALERT

m

21.9 3(1)

Signals to/from the left
are to/from the HLR;
signals to/from the right
are to/from the call handlin
Process in the MSC

MAP_OPEN_req,
MAP_IST_ALERT_req,
MAP_DELIMITER_req

Receive_ Section 25.1
Open_Cnf ection 25.
OK Vr, Error
IST-ALERT
Wait For Negative
HLR_Respons response
‘ \ Idle
MAP_CLOSE_ind
— — MAP_NOTICE
MAP_IST_ MAP_P_ABORT_ind, ind -
ALERT_cnf MAP_U_ABORT _ind
) MAP_CLOSE_
Check_ Section 25.2 re
Confirmation q
ok] _
Provider error,
IST ALERT User error, IST ALER
Ack Data error Negative
response
Idle

Idle
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process IST_Alert_MSC ISTA_MSC1(1)
I o -
| Process inthe MSCto send | \ Signals to/fromthe left
| an IST aert tothe HLR -1 areto/fromthe call handling
| | application process inthe MSC;
L] | - signals tofrom the right
areto/fromthe HLR
Idle
IST Alert
MAP_OPEN_req
MAP_IST_ALERT _req
MAP_DELIMTER_req
Receive_
Open_Onf
OK Vr, Error
Wait_For_ InST :ﬁg
HLR_Response 9
response
MAP. MAP_U_ABORT_ind,
AMLAEPR_'IFS-(r:Tf NOTICE_ MAP_P_ABORT_ind, Idie
= ind MAP_CLOSE_ind
Check_ User Error, MAP_
Corfirmation Provider Error, QOSE
Data Error eq
OK
IST Alert IST Alert
ok regative
response
Idie Idle

Figure 21.9/32: Process IST_Alert_ MSC
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Process IST_Alert HLR

Figure 21.9/4: Process in the HLR
to handle an IST
Alert notification

o
=

21.9 4.1(2)

Signals to/from the left
are to/from the call
handling process

in the HLR;

signals to/from the right
are to/from the MSC

Receive .
Open_Ind —Section 25.1
OK Vr, Error
Wait_For_
Service_ Idle
Indication
MAP_
NOTICE_in
dl MAP_
Idle IST ALERT CLOSE_req
Wait_For_
Application_ Idle
Response
IST ALERT)| IST ALERT
Ack Negative P ]
response MAP_U_ABQRT_ind
Set User
Error

MAP_IST_ALERT _rsp,
MAP_CLOSE_req

Idle

Idle
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process IST_Alert HLR

|Im s e e -

| Process inthe HLR to handle | \

an IST Alertfromthe MSC - 1
|
|

Idle
Receive_
Open_ind
OK Vr, Eror
Wait_For_
Service_ Idle
Indication
MAP_P P
D[P MAP_IST_ 1C
ABORIE ALERT _ind NOTICE_
ind - ind
MAP_
Idle IST Alert CLOSE_
req
Wait_For_
Application_ Idle
Respornse
MAP_U_ABORT_ind, IST Alert
—— MAP_P_ABORT_ind, I;I A negative
MAP_CLOSE _ind response

Set User Error

MAP_IST_ALERT_rsp
MAP_CLOSE _req

S

ISTA_HLR(1)

Signals to/from the left|
areto/fromthe VLR;
signals toffrom the right
areto/fromthe IST
application process
intheHLR

Figure 21.9/43: Process IST_Alert_HLR
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Process IST_Command_HLR

Figure 21.9/2: Process in the HLR
to handle an IST
Command to the MSC

-

21.10_2(1)

Signals to/from the left

are to/from the MSC;
signals to/from the right
are to/from the call handlin
Process in the HLR

MAP_IST_
COMMAND_cnf

SE_ind,

ORT _ind,
ORT_ind

Idle
IST
COMMAND
MAP_OPEN_req,
—|MAP_IST_COMMAND_req,
MAP_DELIMITER_req
Receive_ .
Open_Cnf Section 25.1
OK Vr, Error
IST COMMAND
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MSC_Respons response
Idle

MAP_NOTICE_
ind

MAP_CLOS
req

m

Ack

v

Idle

Check_ Section 25.2
Confirmation
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Provider error,
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process IST_Command_HLR

|- s -
| Process inthe HLR to send, \
| @ IST command tothe MSC

MAP_OPEN_req

MAP_IST_COMMAND_req

MAP_DELIMITER_req

Receive_
Open_Onf

ISTC_HLR1(1)

Signals to/from the left|
areto/fromthe MSC;
signals tofrom the right
areto/fromthe IST
application process
intheHLR

OK

Wait_For_
MSC_Response

MAP_IST
COMMAND_
cnf

Check_ User Eror,
Confirmaion Provider Errar,
Data Error

MAP_
NOTICE_
ind

MAP_U_ABORT._ind,

MAP_P_ABORTind,
MAP_CLOSE_ind

OK

IST Command
ack

S

IST Command
negative
response

-

Vr, Error

IST Command
negative
response

-

Figure 21.9/516/2: Process IST_Command_HLR
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Process IST_Command_MSC

Figure 21.10/3: Process in the MSC
to handle an IST
Command notification

o
=

21.10_3.1(2)

Signals to/from the left
are to/from the call
handling process

in the MSC;

signals to/from the right
are to/from the HLR

Receive .
Open_Ind —Section 25.1
OK Vr, Error
Wait_For_
Service_ Idle
Indication
MAP_
NOTICE_in
MAP
Idle IST 5
OMMAND CLOSE_req
Wait_For_
Application_ Idle
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IST COMMAND IST COMMAND
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response MAP_U_ABQRT_ind
Set User
Error

MAP_CLOSE_req

MAP_IST_ALERT _rsp,

Idle

Idle
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process IST_Command_MSC

[Process in the MSC to handle |

\
,an ISt Conmmand from the HLﬁ bl

L J
Idle
Receive_
Open_Ind
OK Vr, Error
Wait_For_
Service_ Idle
Indication
MAP_P_ MAP_IST_ MAP_
ABORT_ COMMAND_ NOTICE_
ind ind ind
MAP_
Idle IST Command CLOSE
req
Wait_For_
Application_ Idle
Response
MAP_U_ABORT_ind, IST Command
MAP_P_ABORT ind, ) Cammand negative
MAP_CLOSE_ind response
Set User Error

.

MAP_IST_COMMAND_rsp
MAP_CLOSE_req

-

ISTC_MSC1(1)

Signals toffrom the left

are toffrom the call handling
application process in the MSC;
signals toffromthe right

are toffrom the HLR

Figure 21.9/616/3: Process IST_Command_MSC
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*** Next modified section ***

24A  CSE interrogation and control of subscriber data

24A.1 General

The MAP procedures for interrogation and control of subscriber data are used to alow the CSE:

- toretrieve subscriber datafrom the HLR;

- tomodify subscriber datain the HLR;

- toreceive natification from the HLR when thereis a change in subscriber data;

to request information about the location of a subscriber from the HLR or the GMLC;

- torequest information about the state of a subscriber from the HLR.

The following application context refers to a complex MAP user consisting of several processes:
- anyTimelnfoHandlingContext

This application context needs a co-ordinating processin the HLR.

The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:
Receive Open_Ind see subclause 25.1.1;

The Any Time Info Handling Co-ordinator processin the HLR is shown in figure 24A.1/1.

*** Next modified section ***

24A.5 Any Time Interrogation procedure

24A.5.1 General

The message flows for successful retrieval of subscriber information related to an any time interrogation from the
CAMEL server are shown in figure 24A.5/1-2/8 for interrogation directed to an HLR and figure 24A.5/2 for
interrogation directed toa GMLC.
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SGSN
gsmSCF HLR or
VLR

\ 4

3
4 <
1) MAP_ANY TIME INTERROGATION req/ind
2) MAP_PROVIDE_SUBSCRIBER INFO_reg/ind
3) MAP_PROVIDE _SUBSCRIBER INFO_rsp/cnf
4) MAP_ANY TIME INTERROGATION_rsp/cnf

Figure 24A.5/1.2/8: Message flow for any time interrogation_(gsmSCF to HLR)

The following MAP services are used to retrieve redting-information_about the status and/or location of a subscriber:

MAP_ANY_TIME_INTERROGATION see subclause 8.11.1;
MAP_PROVIDE_SUBSCRIBER INFO see subclause 8.11.2.

The HLR sendsthe MAP PROVIDE SUBSCRIBER INFO request to the SGSN or the VLR, according to the domain
for which the gsmSCEF requested the information.

GsnSCF | & > GMLC
(D <
\=)
(2 <
\~7
gsmSCF GMLC
1
g
2
<
1) MAP_ANY_TIME_INTERROGATION_reg/ind
2) MAP_ANY_TIME_INTERROGATION_rsp/cnf
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Figure 24A.5/2: Message flow for any time interrogation (gsmSCF to GMLC)

Thefollowing MAP serviceis used to retrieve location information from a GMLC:

———MAP_ANY_TIME_INTERROGATION see subclause 8.11.1;

In addition, the GMLC may use MAP Location-Services specific to MAP-Location Services.

24A.5.21-2.8-1 Proceduress in the gsmSCF

The process in the gsmSCF to request information about the location and/or state of a subscriber fromthe HLR is
shown in figure 24A.5/3. The MAP process invokes macros not defined in this clause; the definitions of these macros
can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

The process in the gsmSCF to request location information from the GMLC is shown in figure 24A.5/41.2.8/2. The
MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

24A.5.312- 272 Proceduress in the HLR

The MAP process in the HLR to provide subscriber information in response to an interrogation from the CAMEL server
isshown in figure 24A.5/53-2/8. The MAP process invokes macros not defined in this clause; the definitions of these
macros can be found as follows:

Receive Open_Ind see subclause 25.1.1;
Receive Open_Cnf see subclause 25.1.2;
Check_Confirmation see subclause 25.2.2.
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24A.5.41.2.82 Proceduress in the GMLC

The MAP process in the GMLC to provide location information in response to arequest from the gsmSCF is shown in
figure 24A.5/61-2.8/3. The MAP process invokes a macro not defined in this clause; the definition of this macro can be
found as follows:

Receive Open Ind see subclause 25.1.1.
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ATI2HLR_SCF1(1)

process ATI_To_HLR_gsmSCF

Process in the gsmSCF to request | |
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| fomtheHLR |
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Any Time
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MAP_OPEN_req
MAP_ANY_TIME_INTERROGATION _req
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OK
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Wait_For_
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ack system
failure
Idle
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: Process ATl To HLR gsmSCF

Figure 24A.5/3
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Process Request_Subscriber_Info_GMLC ATI_SCP_GMLC1(1)

Process in the gsmSCF to N Signals to/from the left are to/from

request Location Information the Service Logic in the SCP.

From the GMLC — Signals to/from the right are to/from
right are to/from the GMLC.

ﬂ@bscriber_l n@

MAP_OPEN_req,
MAP_ANY_TIME_INTERROGATION_req,
MAP_DELIMITER_req

Receive_ | | .
Open_Cnf Section 25.1.2
OK Vr, Error
Wait_For_
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MAP_CLOSE_ind, MAP_ -
MAP_P_ABORT_ind| | NOTICE_ Idle
MAP_U_ABORT _ind ind

VAP MAP_ANY_TIME_INTERROGATION_cnf
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=
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process ATI_To_GMLC_gsmSCF ATI2ZGMLC_SCF1(1)
Signals to/from the left

‘[ Process inthe gsmSCF b request—r\

| subscriber location from the GMLC - 1 are to/fromthe applicati
| | process in the gsmSCF;
L] - signals tofrom the right

are to/fromthe GMLC

St This signal name is
sm@ aligned with the stage 2

Locati

(i)

MAP_OPEN_req
MAP_ANY_TIME_INT ERROGATION_req
MAP_DELIMTER_req

Receive_
Open_Onf
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Wait_For_
Abort GMLC_Response

—

]

MAP_ MAP_P_ABORT _ind,
Idle MAP_ANY_TIME_INTERROGATION_cnf NOTICE_ MAP_U_ABORT_ind,
ind MAP_CLOSE_ind
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Confirmaton Provider Error, CLOSE_
Data Error req
OK
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Obtain \ Set negative
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Locationack system
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—
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S

-

Figure 24A.5/41-2.8/2: Process

ATl To GMLC_gsmSCF
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process ATI_HLR

[T B
| Process inthe HLR to handle | \

| an Any Time Interr ogation request

ATI_HLR1(2)

Signals to/from the left
areto/fromthe gsmSCF;
signals tofrom the right
areto/fromthe application
process in the HLR

(see 3GPP TS 23.078)
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Figure 24A.5/512/9 (sheet 1 of 2): Process ATI_HLR-{New)
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Figure 24A.5/512/9 (sheet 2 of 2): Process ATI_HLR-{New)
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Process ATI._ GMLC
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*** Eirst modified section ***

21 Call handling procedures

21.1 General

The MAP call handling procedures are used:
- toretrieve routeing information to handle amobile terminating call;
- totransfer control of acall back to the GMSC if the call isto be forwarded,

- toretrieve and transfer information between anchor MSC and relay MSC for inter MSC group calls/ broadcast
cals,

- tohandethereporting of MS status for call completion services;
- to handlethenatification of remote user free for CCBS;
- tohandlethe alerting and termination of ongoing call activities for a specific subscriber.

The procedures to handle a mabile originating call and a mobile terminating call after the call has arrived at the
destination MSC do not require any signalling over aMAP interface. These procedures are specified in 3GPP TS
23.018 [97].

The stage 2 specification for theretrieval of routeing information to handle amobile terminating call isin 3GPP TS
23.018 [97]; modifications to this procedure for CAMEL are specified in 3GPP TS 23.078 [98], for optimal routeing of
a basic mobile-to-mobile call in 3GPP TS 23.079 [99] and for CCBSin 3GPP TS 23.093 [107]. The interworking
between the MAP signalling procedures and the call handling procedures for each entity (GMSC, HLR and VLR) is
shown by the transfer of signals between these procedures.

The stage 2 specification for the transfer of control of a call back to the GMSC if the call isto be forwarded isin 3GPP
TS 23.079 [99]. Theinterworking between the MAP signalling procedures and the call handling procedures for each
entity (VMSC and GMSC) is shown by the transfer of signals between these procedures.

The stage 2 specifications for inter MSC group calls/ broadcast callsarein 3GPP TS 43.068 [100] and 3GPP TS 43.069
[101]. Theinterworking between the MAP signalling procedures and the group call /broadcast call procedures for each
entity (Anchor MSC and Relay MSC) is shown by the transfer of signal's between these procedures.

The interworking between the call handling procedures and signalling protocols other than MAP are shown in 3GPP TS
23.018, 3GPP TS 23.078 and 3GPP TS 23.079 [99].

The stage 2 specification for the handling of reporting of MS status for call completion services and notification of
remote user freefor CCBSisin 3GPP TS 23.093 [107].

21.2  Retrieval of routing information

21.2.1 General

The message flows for successful retrieval of routeing information for amobile terminating call are shown in
figure 21.2/1 (mobile terminating call which has not been optimally routed) and 21.2/2 (mobile-to-mobile call which
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2U3x%.

has been optimally routed). The message flow for successful- retrieval of routeing information for agsmSCF initiated

call isshown in figure 21.
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1)

MAP_SEND ROUTING INFORMATION reg/ind (Note 2)

2)

MAP_PROVIDE_SUBSCRIBER INFO reg/ind (Note 3, Note 4)
MAP_PROVIDE SUBSCRIBER INFO_rsp/cnf (Note 4)

3)

4)

MAP_SEND ROUTING INFORMATION rsp/cnf (Note 4)
MAP_SEND ROUTING INFORMATION req/ind (Note 4)

MAP_PROVIDE ROAMING NUMBER req/ind
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MAP_SEND_ROUTING INFORMATION_rsp/cnf
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11) MAP_RESTORE DATA reg/ind (Note 4)

12) MAP_INSERT SUBSCRIBER DATA req/ind (Note 4)
13) MAP_INSERT SUBSCRIBER DATA rsp/cnf (Note 4)
12) MAP_RESTORE DATA rsp/cnf (Note 4)
—ee—OptienalNrecedure

O . h a a) m Ml E
OTE 12: TUP or ISUP may be used in signalling between MSCs, depending on the network type between the
MSCs. For further details on the TUP and ISUP procedures refer to the following ITU-T Recommendations
and ETSI specification:
- Q.721-725 - Telephone User Part (TUP);
- ETS 300 356-1 - Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part
(ISUP) version 2 for the international interface; Part 1: Basic services.
NOTE 2: This service may also be used by an ISDN exchange for obtaining routing information from the HLR.
NOTE 3: As a network operator option, the HLR sends_ MAP_PROVIDE_SUBSCRIBER_INFORMATION to the
VLR. For further details on the CAMEL procedures refer to 3GPP TS 23.078 [98].
NOTE 4: Services printed in italics are optional.

N

Figure 21.2/1: Message flow for retrieval of routeing information (non-optimally routed call)
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NOTE 12: TUP or ISUP may be used in signalling between MSCs, depending on the network type between the
MSCs. For further details on the TUP and ISUP procedures refer to the following SEITU-T
Recommendations & ETSI specification:

- Q.721-725 - Telephone User Part (TUP);
- ETS 300 356-1 - Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part
(ISUP) version 2 for the international interface; Part 1: Basic services.
NOTE 2: For Optimal Routeing phase 1, only one of the information flows for Provide Subscriber Info and Provide

Roaming Number is used.
NOTE 3: Services printed in italics are optional.

Figure 21.2/2: Message flow for retrieval of routeing information (optimally routed call)
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NOTE 1: As a network operator option, the HLR sends_ MAP_PROVIDE_SUBSCRIBER_INFORMATION to the
VLR. For further details on the CAMEL procedures refer to 3GPP TS 23.078 [98].
NOTE 2: Services printed in italics are optional.

Figure 21.2/3x: Message flow for retrieval of routeing information for a gsmSCF initiated call

The following MAP services are used to retrieve routing information:

MAP_SEND_ROUTING_INFORMATION see subclause 10.1;
MAP_PROVIDE_ROAMING_NUMBER see subclause 10.2;
MAP_PROVIDE_SUBSCRIBER _INFO see subclause 8.11.2;
MAP_RESTORE_DATA see subclause 8.10.3.

21.2.2 Proceduress in the GMSC

The MAP process in the GM SC to retrieve routeing information for a mobile terminating call is shown in figure
21.2/63. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as
follows:

Receive Open_Cnf see subclause 25.1.2;
Check_Confirmation see subclause 25.2.2.

Sheet 1: if the MAP SEND ROUTING INFORMATION request included the OR Interrogation parameter, the test
"OR.interrogation?’ takesthe"Yes' exit; otherwise the test takes the "No" exit.

CR page 9
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21.2.39 Proceduress in the gsmSCF

For the purposes of retrieving routeing information from the HLR, the gsmSCF takes therole of the GMSC -and follows
the process specified in subclause 21.2.2.

21.2.43 Procedures in the HLR

The MAP process in the HLR to retrieve routeing information for a mobile terminating call is shown in figure 21.2/74.
The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open_Ind see subclause 25.1.1;
Receive Open_Cnf see subclause 25.1.2;
Check_Confirmation see subclause 25.2.2.

Sheet 3: if the MAP PROVIDE ROAMING NUMBER request included the OR Interrogation parameter, thetest "OR
interrogation?’ takesthe"Yes' exit; otherwise thetest takes the "No" exit.
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21.2.54 Proceduress in the VLR to provide a roaming number

The MAP process in the VLR to provide aroaming number for amobile terminating call is shown in figure 21.2/85.
The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive Open_Ind see subclause 25.1.1;
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21.2.65 Proceduress in the VLR to restore subscriber data

The MAP process in the HLR to restore subscriber datais shown in figure 21.2/96. The MAP process invokes macros
not defined in this clause; the definitions of these macros can be found as follows:

Receive Open_Cnf see subclause 25.1.2;
Check_Confirmation see subclause 25.2.2;
Insert Subs Data VLR see subclause 25.7.1;
Activate Tracing VLR see subclause 25.9.4.
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21.2.76 Proceduress in the VLR to provide subscriber information

The MAP process in the VLR to provide subscriber information for a mobile terminating call subject to CAMEL
| invocation isshown in figure 21.2/96. The MAP process invokes a macro not defined in this clause; the definition of
this macro can be found as follows:

Receive Open_Ind see subclause 25.1.1;
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Figure 21.2/63 (sheet 1 of 2): Process SRI_GMSC

CR page 16



3GPP TS 29.002 V6.2.0 (2003-06)

CR page 17

Process SRI_GMSC

IFigure 21.2/3: Process in the GMSC

:for retrieval of routeing information

Wait_For HLR_

Response

21.2 3.2(2)

Sinals toffrom the left
are to/from the GMSC
call handiing process;
signals to/from the right
are to/from the HLR

Abort

Idle

MAP_CLOSE_ind

MAP_U_ABORT. ind,
MAP_P_ABORT_ind,

MAP_
NOTICE_ind

MAP_CLOSE_ind

Setnegative
response:
System Failure

Send Routeing
Info negative
response

CR page 17



3GPP TS 29.002 V6.2.0 (2003-06)

CR page 18

process SRI_GMSC

‘[Procss in the GMSC lo—r\

| retrieve routeing informatiorn

Wait_For_
HLR_Response

SRI_GMSC2(2)

Signals to/from the left k
are to/ffrom the applicatio
processin the GMSC

(see 3GPP TS 23.018);
signals toffrom the right
are toffrom the HLR

| for an MT call |
e J
MAP_U_ABORT_ind, MAP_
Abort MAP_P_ABORT_ind, NOTICE_
MAP_CLOSE_ind ind
MAP_
Idle SE_
req

Set negative
response:
System Failure

Send Routeing
Infonegative
response

=S

CR page 18

Figure 21.2/63 (sheet 2 of 2): Process SRI_GMSC



3GPP TS 29.002 V6.2.0 (2003-06)

CR page 19

Process SRI_HLR

[ = s T T T T~ T T T o
\Figure 21.2/4: Processiin the HLR

\

| to respond to a request for l
| routeing information !
|

21.2 4.1(3)

Signals to/from the left
are to/from the GMSC;
signals to/from the right
are to/from the VLR

unless specified otherwise
Ide
e
Receive_ ‘S on 2
Open_ind - 4‘ ection 25.1
L
Vr OK Emor
e
Refer tothe Wait_For,
| L For_
Perforrr; MAP _ _relevant version Service_ Idle
VrDialogue Iof GSM 09.02 Indication
L
MAP_P_ ) MAP_
tle ABORT ind MAP_SEND_ROUTNG_INFORMATION ind NOTICE.ind
Send o AP
Routei _ i —
Idle e ng 4‘T0 HLR call handiing process CLOSE_req
-
Wait_For_
call_Handing_ Idle
Response
Send o Send Routeing S
| |
Routeing a 4From_l—LR cal Info negative S 4From _HLRcaII
o ack ‘handllng process response ‘handllng process
L L
Set result Setemor

MAP_SEND_ROUTNG_INFORMATION_rsp

Ide

CR page 19



3GPP TS 29.002 V6.2.0 (2003-06)

CR page 20

process SRI_HLR

r-— - - === B
| Process inthe HLR to I

| handle a request for routeing
| information foran MT call |

SRI_HLR1(3)

Signals to/from the left|
areto/fromthe GMSC;
signals tofrom the right
areto/fromthe VLR
unless marked otherwise

Idie
Receive_
Open_ind
\g OK Error
Perform
MAPVr Idle
dialogue
MAP_P_ MAP_
Idle ABORT_ I—— MAP_SEND_ROUTIN G_INFORMATION_ind NOTICE_
ind ind
P ———
Send | f MAP,
Idle Routeing - 'I_:I(;;iomh” r:g?g.ég CLOSE_
Info | @p p req
- - - - - - - — -
Wait_For_
Call_Handling_ Idle
Resporse
[ - [
Send " From HLR call handling Send Routeing ' From HLR call handling
Routeing - - Info negative -—— = -
% o | application process resporse | application process
L— - - - - - - - - L— - - - - - - - -
Set result Set error

—SENT N G_INFORMATION_rsp
MAP_CLOSE req
T —

Figure 21.2/74 (sheet 1 of 3): Process SRI_HLR
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Open_ind

OK Vr, Error

Idie
MAP_P_ MAP_
ABORT_ — MAP_PROVIDE_SUBSCRIBER_INFO_ind NOTICE_
ind ind
Provide MAP_
Idle Subscriber CLOSE_
Info req
Wait_For_
Subscriber_ Idle
Info

—

Provide
Subscriber
Info ack

Set result Set error

- ~SUBSCRIBER_INFO_rsp
( MAP_CLOSE req
T —

Figure 21.2/10%: Process PSI_VLR
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21.3  Transfer of call handling

21.3.1 General
The message flow for successful transfer of call handling to forward a call is shown in figure 21.3/1.

Gateway Visited Forwarded—£
- -+ -+ -+ -+ -+ -+ -
S THLR+ AMECH arEe
- -+ -+ -+ -+ -+ -+ -
a a MAPRESUME—CALEL—2 a
a a HANDLEING— —2 a
a 41 a a
a a a a
AL S N RO AR ——2 2 2
a TATLARMIAT TAOA — a a a
S NVEORMATION - - -
Ell a a a
& MADSENDRODTTNG -2 2 &
& TNTORMATTON a2 2 &
a a a a
a a a a
P RESUME—CAET a a a
a TIANDT TMNCO ol - a a a
. o - ; . a a
Ell a a a
AT REL—{note] a a a
I —— L a a
Ell a a a
AT FAM— rote] a a a
4 =+ £ a
Ell a a a
Forwarded-
GMSC HLR VMSC To Local
Exchange
1
<
2
>
3
4
»
5
»
6
>
1) MAP_RESUME CALL HANDLING reg/ind
2) MAP_SEND_ ROUTING INFORMATION reg/ind (Note 2)
3) MAP_SEND ROUTING INFORMATION rsp/cnf (Note 2)
4) MAP_ RESUME CALL HANDLING rsp/cnf
5) |_REL (Note 1)
6) |_IAM (Note 1)

—— %ee—Optienal-Nrecedure

NOTE_1: TUP or ISUP may be used in signalling between MSCs, depending on the network type between the
MSCs. For further details on the TUP and ISUP procedures refer to the following SEITU-TT
Recommendations & ETSI specification:
- Q.721-725 - Telephone User Part (TUP);
- ETS 300 356-1 - Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part

(ISUP) version 2 for the international interface; Part 1: Basic services.
NOTE 2: Services printed in italics are optional.
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Figure 21.3/1: Message flow for transfer of call handling

If the HLR indicated in theresponse to the original request for routeing information that forwarding interrogation is
required, the GM SC executes the Send Routeing Information procedure with the HLR to obtain forwarding
information; otherwise the GM SC uses the forwarding data which were sent in the
MAP_RESUME_CALL_HANDLING reg/ind.

21.3.2 Process in the VMSC

The MAP process in the VM SC to retrieve routeing information for a mobile terminating call is shown in figure 21.3/2.
The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open_Cnf see subclause 25.1.2;
Check_Confirmation see subclause 25.2.2.

If the capacity of a message signal unit in the lower layers of the protocol is enough to carry all the information which
has to be sent to the GM SC, the test " Segmentation needed?' takes the "No" exit; otherwise the test takesthe "Yes' exit.
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21.3.3 Process in the GMSC

The MAP process in the GMSC to handle arequest for the GM SC to resume call handling is shown in figure 21.3/3.
The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive Open_Ind see subclause 25.1.1;

If the parameter All Information Sent was present in the MAP RESUME CALL HANDLING indication, thetest "All
Information Sent" takesthe"Yes' exit; otherwise the test takes the "No" exit.
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Process RCH_VMSC 21.3_2(1)

Signals to/from the left
are to/ffrom the GMSC;
signals to/from the right
are to/from the call handlin
processin the VMSC

:Figure 21.3/2: Process in the VMSC A
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L

Resume
Call
Handing

Set"All Inbrmation
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MAP_DELIMITER__req

e =
i |
Receive_ — —Section 25.1
Open_Cnf \
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=
|
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User Emor, Resume Call
Data Emor
Handing
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Handling H andling
ack negative respons
7 Idle

1 Idle
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process RCH_VMSC RCH_VMSC1(1)
[ o -
| Processinthe WISCto |\ Signalsto/fomtheleft
| request the GMSC to resumen areto/fromthe GMSC;
| call handling | signals to/fromthe right
L areto/fromthe application
process in the VMSC (see
3GPP TS 23.079)
Resume
Call
Handling
Yes Yes
egmentation egmentation
needed? needed?
Set: All Set: All
Information Information
Sent Sent
MAP_OPEN_req
— m—gaﬁm’%&ﬁ:"—mm"'“@—’eq |— MAP_RESUME_CALL_HANDLING_req
- -req MAP_DELIMITER_req
Wait_For :
GMSC — Receive_
R Open_Cnf
esporse
OK Vr, Error
p Resume Call
Wg’mngcor_ Handling
Resporse regatve
response
MAP .
- MAP_P_ABORT _ind,
— MAP_RESUME_CALL_HANDLING_cnf i’:STICE_ ™| MaP_CLOSE_ind Idle
MAP.
Check_ =
Corfirmaion Cloa
req
OK Provider Error,
User Error,
Yes Data Em i
Al Set negative
information response:
sent? System failure
No
ResumeCall Resume Call
Resume Call Handling Handling
Handling ack negative negative
$/ response response
1 Idle Idle Idle

Figure 21.3/2: Process RCH_VMSC
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Process RCH_GMSC 21.3_3(1)

| T\ Signals to/from the le
Figure 21.3/3: Process in the GMSC 9 are to/from the GMSC
: tohandle arequest to resume call handling | call handling process;
Lo _____________1 signals to/ffrom the right
are toffrom the VMSC
Idle
Receive_
Open_Ind
Vr, Error
OK
Wait_For_
Service_ Idle
Indication
MAP_P_ MAP_RESUME_CALL_HANDLING_ind MAP_
ABORT_ind - - - - NOTICE_ind
MAP
Idle y
CLOSE _req
Store received data Assemble
received data
‘ ‘ Idle
MAP_RESUME_CALL_HANDLING _rs; Resume
MAP_DEI IMETER_req call
Handling
Wait_For_ Wait_For_
Service_ Call_Handling_
Indication Response

Resume Call
Resume Call Handling
Handling ack negative
response
Set result Setermor

MAP_RE SUME_CALL_HANDLING_rsp,
MAP_CLOSE _req

Idle
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process RCH_GMSC

| L
| Process inthe GMSC to | \
| handle a requestto resume

| call handling |

RCH_GMSC1(1)

Signals to/from the left
are to/fromthe applicati
process in the GMSC (see
3GPP TS23.079);

signals tofrom the right
are to/fomthe VMSC;

Idle

Receive_
Open_ind

Vr, Error

MAP_RESUME_CALL_HANDLING_ind

No

All
Information

Sent?
Yes
Assemble Store
received received
data data
gﬁme MAP_RESUME_CALL HANDLING_rsp
Handling MAP_DELIMTER_req
Wait_For_ Wait_For_
Call_Handling_ Service_
Resporse Indication

Set Result Set Error

MAP_RESUME_CALL_HANDLING_rsp
MAP_CLOSE req

Figure 21.3/3: Process RCH_GMSC
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Inter MSC Group Call Procedures

21.4

General

21.4.1

The message flows for successful inter MSC group call / broadcast call set-up isshown in figure 21.4/1.
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MAP_SEND_GROUP CALL END SIGNAL reg/ind
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6) |_ACM (Note 1)

7) |_ACM (Note 1)

8) MAP_FORWARD GROUP CALL SIGNALLING req/ind (Note 2)
9) MAP PROCESS GROUP CALL SIGNALLING req/ind (Note 2)
10) MAP SEND GROUP CALL END SIGNAL rsp/cnf

11) |_REL (Note 3)

12) |_REL (Note 3)

NOTE 1: TUP or ISUP may be used in signalling between MSCs, depending on the network type between the

MSCs. For further details on the TUP and ISUP procedures refer to the following ITU-T Recommendations

and ETSI specification:

- Q.721-725 - Telephone User Part (TUP);

- ETS 300 356-1 - Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part
(ISUP) version 2 for the international interface; Part 1: Basic services.

NOTE 2: The MAP_FORWARD_GROUP_CALL_SIGNALLING and

MAP_PROCESS_GROUP_CALL_SIGNALLING services are not applicable for voice broadcast calls.

NOTE 3: The call can be released from the PSTN/ISDN or the Relay MSC

Figure 21.4/1: Message flow for inter MSC group call / broadcast call

21.4.2 Process in the Anchor MSC

The MAP process in the Anchor MSC to retrieve and transfer information from / to the Relay MSC for VBS and VGCS
callsis shown in figure 21.4/2. The MAP process invokes macros not defined in this clause; the definitions of these
macros can be found asfollows:

Receive Open_Cnf see subclause 25.1.2;
Check_Indication see subclause 25.2.1;
Check_Confirmation see subclause 25.2.2.
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21.4.3 Process in the Relay MSC

The MAP process in the Relay MSC to receive and transfer information from / to the Anchor MSC for VBS and VGCS
callsis shown in figure 21.4/3. The MAP process invokes macros not defined in this clause; the definitions of these
macros can be found asfollows:

Receive Open_Ind see subclause 25.1.2;

Check_Indication see subclause 25.2.1.
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Process ASCI_Anchor_MSC 21.4 2.1(4)

P~~~ - - - — - - - == ) -
|Figure 21.4/2: Process h the \ Signals toffrom the left are

| Anchor MSC for ASCl call -1 toffrom the AMSC ASCI process;

! handling ! signals to/from the right are to/from
! ! the RMSC
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e
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—— ~--------
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Figure 21.4/2 (sheet 1 of 24): Process ASCI_Anchor_MSC
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Process ASCI_Anchor_ MSC
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Process inthe Anchor MSC fo

-
|
| ASQ call handling
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Figure 21.4/2 (sheet 2 of 24): Process ASCI_Anchor_MSC
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Process ASCI_Anchor_ MSC
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| Process in the Relay MSC for |
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Figure 21.4/3 (sheet 1 of 23): Process ASCI_Relay_MSC
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Figure 21.4/3 (sheet 2 of 23): Process ASCI_Relay_MSC
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Process SRA VMSC 21.5 4.1(6)
- - - -"-"—-"—-"="=">">">">">"~"~"~"~"=~"“~"=~" =~/ = =~ =~~~ =/ = - N
IFigure 21.54: Process inthe VMSC 1 Signals taffrom the left
| for administration of SWFS resources | aetoffran the VMSC
L w call handing process;
signals toffromthe right
- are to/fromthe SIWFS
Send_Provide
SIWFS Number
MAP_OPEN req,
MAP_PROVIDE _SIWFS NUMBER req,
MAP_DELIMTER _req
. - - - - - -7~
Receive_ 1Section 25.1
Open_Cnf |-+
|
—— -
OK Error,
Vr
Abort
MAP_PROMDE SIWFS_NUMBER cnf Idle
Check_ ' Section 25.2
Corfirmation | - J‘
L ____
Ok Provider Error,
User Error,
Deta Error
Send_Provide_ Send _Provide_
SIWFS_Number_ SIWFS_Number
ack negative reponse
Wait_For_ |
Madification < de
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Process SRA_VMSC 21.5 4.2(6)
. Wait_For_SIWFS_

Figure 21.54: Process inthe VMSC Response Signals taffram the left
| for administration of SIWFS resources aetoffran the VMSC
| call handing process;
77777777777777777777777777777777 signals tofromthe right
are to/fromthe SIWFS
Aoort call MAP_U_ABORT ind
Released MAP_P_ABORT ind
MAP_CLOSE ind
MAP_
Idle CLOSE req
Set negetive
Idle response:
System Failure

Send_Provide_
SIWFS_Number
negative reponse
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Process SRA VMSC

:Flgue 21.5/4: Processin the VMSC
| for admi nistration of SIWFS resources

21.5 4.3(6)

Signals to/ffrom the left
are to/fromthe VMSC
cal handing process;
signals to/from the right
are to/from the SIWFS

- 0
! \ﬁ Wait_For_
| Madification
|
MAP_U ABORT.ind,
Call — = = MAP.
Abort Feleased MAP_P_ABORT_ind,

MAP_CLOSE_ind

NOTICE.ind

MAP_CLOSE_req
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Process SRA VMSC

|
:Figjre 21.54: Process inthe VMSC
| for administration of SIWFS resources

21.5 4.4(6)

" Wait_For Signals toffrom the left
| Modification are tofromthe VMSC
‘ call handling process;
B signds tofromthe right
are to/fromthe SIWFS

Send SIWFS_
Signalling
Modify

MAP_SIWFS_SIGNALLING_MODIFY_req,
MAP_DELIMTER req

Wait_For_SIWFS_
Moadification_Response

MAP_SIWFS_SIGNALLING_MODIFY_cfn

e
Check_ ‘ :
Caonfirmation |~ J‘Sectlm 251
|
OK Provider Error,
User Error,
Data Error
Send SWFS_
g;%ﬂg‘"zg_ Signaling Modify
Moy ack negative response

Wait_For_
Modifi cation

Wait For_
Madification
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Process SRA VMSC 21.5 4.5(6)

Wait_For SIWFS_

Madification_Response Signals taffrom the left

are tofram the VMSC
call handing process;
signals toffromthe right
are to/fromthe SIWFS

|
:Figjre 21.54: Process inthe VMSC L
| for administration of SIWFS resources

call MAP_U_ABORT ind,
Aoart Released MAP_P_ABORT_ird,
MAP_CLOSE ind

MAP_ >
idie CLOSE req CLOSE req
Idle > Set negetive
response:
System Failure

Send_SIWFS_

Signalling_Modify
negative resporse
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Process SRA VMSC 21.5 4.6(6)
- - - -"-"—-"—-"="=">">">">">"~"~"~"~"=~"“~"=~" =~/ = =~ =~~~ =/ = - N

IFigure 21.54: Process inthe VMSC 1 Signals taffrom the left

| for administration of SWFS resources | aetoffran the VMSC

! [ call handing process;
777777777777777777777777777777777 signals tofromthe right

are to/fromthe SIWFS

Wait_For_
Moadification

MAP_SIWFS_SIGNALLING_MODIFY _ind

Send SIWFS_

Signalling
Modify

Wait_For_
Cdl Handing_
Response

Send SWFS_
gf;(;—nsn'g"':s— Signalling Modify
Modify ook negative response
Set result Set error

MAP_SIWFS_SIGNALLING_MODIFY_rsp
MAP_DELIMTER req

Wait_For_
Moadification
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Process SRA_SIWFS

| N
IFigure 21.5/5: Process in the SIWFS for administration'

| of SIWFS resources

21.5_5.1(5)

Signals to/from the lef
are to/from the SIWFS
call handling process;
signals to/from the right
are to/from the VMSC

Number

Provide_SIWFS_

Idle
R
Receive_ J‘Section 25.1
Open_ind |
|
— t------
OK Error
Vr
Wait_For_
Service_ Idle
indication
—
\
MAP_PROVIDE_SIWFS_NUMBER_req
Send_

Wait_For_
Call_Handling_
Response

Send_Provide_

ack

SIWFS_Number_

Send_Provide_
SIWFS_Numbe

negative response

Set result

MAP_PROVIDE_SIWFS_NUMBER _rsp
MAP_DELIMITER_req

Wait_For_
Modification

Set error

< Idle

MAP_PROVIDE_SIWFS_NUMBER_rsp
MAP_CLOSE_req
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Process SRA_SIWFS
\----—-—-—-"-"-"-" -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ - - - - - -~ - - ==/~ -
IFigure 21.5/5: Process in the SIWFS for administration'®,
[ of SIWFS resources [

21.5 5.2(5)

Signals to/from the lef
are to/from the SIWFS
call handling process;
signals to/from the right
are to/from the VMSC

Call MAP_U_ABORT_.ind,
Abort released MAP_P_ABORT_ind,
MAP_CLOSE_ind

Idle
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Process SRA SIWFS 21.5 5.3(5)
\--- - - -~ -~ - -~ -~ -~ -~ -~ -~ -~ -~ - - - - -~ - - - - - - - - - - - == - N

[Figure 21.5/5: Process in the SIWFS for administration' Signals to/from the lef

| of SIWFS resources | are to/ffrom the SIWFS

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, call handling process;
signals to/from the right

Wair_For_ are to/from the VMSC
Modification

—

MAP_SIWFS_SIGNALLING_MODIFY_ind

Send_SIWFS_
Signalling_
Modify

Wait_For_
Call_Handling_
odification_Respons

genndﬂsr:w':s_ Send_SIWFS_

Mlgdil I g_k Signalling_Modi
odity_acli negative reponse

Setresult Set error

[

MAP_SIWFS_SIGNALLING_MODIFY_rsp
MAP_DELIMITER_req

Wait_For_
Modification
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Process SRA_SIWFS 21.5 5.4(5)
\----—-—-—-"-"-"-" -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ - - - - - -~ - - ==/~ - N

Figure 21.5/5: Process in the SIWFS for administration' | Wait_For_ Signals to/from the lef

| of SIWFS resources Modification are toffrom the SIWFS
. call handling process;

signals to/from the right

are to/from the VMSC
Send_SIWFS_

Signalling_
Modify

MAP_SIWFS_SIGNALLING_MODIFY_ind
MAP_DELIMITER_req

Response

—

W<51it_For_VMS

MAP_SIWFS_SIGNALLING_MODIFY_cnf

Check_
Confirmation |

OK Provider Error,
User Error,
Data Error
Send_SIWFS_ Send_SIWFS_
Signalling_ Signalling_Modify
Modify_ack negative response

Wait_For_
Modification

Wait_For_
Modification
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Process SRA_SIWFS

\----—-—-—-"-"-"-" -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ -~ - - - - - -~ - - ==/~ -
IFigure 21.5/5: Process in the SIWFS for administration'®,

of SIWFS resources

Wait_For_
VMSC_Response

21.5_5.5(5)

Signals to/from the lef
are to/from the SIWFS
call handling process;
signals to/from the right
are to/from the VMSC

Abort

Idle

Call
released

MAP_CLOSE_ind

MAP_U_ABORT_ind,
MAP_P_ABORT _ind,

MAP_
NOTICE_ifd

Set negative
response:
System Failure

Send_SIWFS_
Signalling_Modify

negative TeSponse

=
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21.6 CCBS: monitoring and reporting the status of the
subscriberSetting-of-Reporting-State

21.6.13 Reporting co-ordinator process in the VLR

The MAP co-ordinating process in the VLR to handle a dial ogue opened with the reporting application context is shown
in figure 21.6/63. The MAP process invokes amacro not defined in this clause; the definition of this macro can be
found as follows:

Receive Open_Ind see clause 25.1.1.

21.6.2 Setting the reporting state — stand-alone

2161 General

The message flow for setting the reporting state in a stand-alone dialogue is shown in figure 21.6:-4/1.

VLR HLR
1
»
2
>
1) MAP_SET REPORTING STATE req/ind
2) MAP_SET REPORTING STATE rsp/cnf
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Figure 21.6/1: Message Fflow for Ssetting the Rreporting Sstate — stand-alone dialogue

+h-Set-Reperting-State-the HER-eanrequest-aThe MAP_SET REPORTING STATE request can be used to start or a
stop ef-monitoring in the VLR.

21.6.2.1 Process in the HLR fer-SetRepeorting-State stand-alene

The MAP processin the HLR to set the reporting statein the VLR in a separate-stand-alone dialogue is shown in
figure 21.6/72. The MAP process invokes macros not defined in this clause; the definitions of these macros can be
found as follows:

Receive Open_Cnf see subclause 25.1.2;
Check_Confirmation see subclause 25.2.2.

Theresult of arequest to stop reporting is not reported to the CCBS application in the HLR.

21.6.2.24  Process in the VLR to-setthe reporting state

The MAP process in the VLR to set the reporting stateis shown in figure 21.6/84.
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The macro Set_Reporting_State VLR is defined-shown in figure 21.6/95.

The MAP process does not wait for aresponse from the CCBS application process if the required reporting stateis

Stop.

21.6.37 Status Rreporting

e
The message flows for reporting the status of a subscriber are shown in figures 21.6/27/4 and 21.6/3#2.

VER HER
MAP_STFATUS-REPORT
MAE AT e RERO P ol
VLR HLR
1
g
2
<
1) MAP_STATUS REPORT reg/ind
2) MAP_STATUS REPORT_rsp/cnf

Figure 21.6/27/1: Message flow for Sstatus reporting, when monitoring continues in the VLR
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1)

VLR HLR
1
P
2
¢
3
¢
4
P

MAP_STATUS REPORT req/ind

2)

MAP_STATUS REPORT rsp/cnf

3)

MAP_SET REPORTING STATE req/ind

4)

MAP_SET REPORTING STATE rsp/cnf

Figure 21.6/37/2: Message flow for Sstatus reporting, when monitoring stops

The MAP SET REPORTING STATE request is used to stop monitoring in the VLR. If the HLR requiresthe VLR to

continue monitoring, it closes the dial ogue without sendingaMAP SET REPORTING STATE request.

21.6.3.172 Process in the VLR for-Status-Reperting

The MAP processin the VLR to send a status report to the HLR is shown in figure 21.6/107/3. The MAP process
invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open_Cnf see subclause 25.1.2;

Check_Confirmation see subclause 25.2.2.
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This process can be used to report:

- an event, such asthe user becoming free, or

- theresult of a CCBS call attempt

totheHLR

21.6.3.27-3 Process in the HLR for-Status-Reperting

The MAP process in the HLR to handle a status report is shown in figure 21.6/117/4. The MAP process invokes a
macros not defined in this clause; the definitions of thisese macros can be found as follows:

Receive Open_Ind see subclause 25.1.1.;
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It is an implementation option whether to send the MAP DELIMITER request before invoking the macro
Set Reporting State HLR.

The macro Set_ Reporting_State HLR is shown in figure 21.6/137/6. The macro invokes a macro not defined in this
clause; the definition of this macro can be found as follows:

Check Confirmation see subclause 25.2.2.
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21.6.38 CCBS: Remote User Free

2181  General

The message flows for handling remote user free are shown in figures 21.6/48/4 and 21.6/58/2.

VER HER
MARPREMOTEUSERFREE
MA RO e LEER FREE ok
VLR HLR
1
<
2
>
1) MAP_REMOTE USER_FREE reg/ind
2) MAP_REMOTE USER FREE rsp/cnf

Figure 21.6/48/1: Remote User Free: recall not accepted
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ML A UE-REPORT
MAP-STATUS-REPORT-ack
VLR HLR
1
<
2
P
3
g
4
<
1) MAP_REMOTE USER_FREE _req/ind
2) MAP_REMOTE USER_FREE_rsp/cnf
3) MAP_STATUS REPORT req/ind
4) MAP_STATUS REPORT rsp/cnf

Figure 21.6/58/2: Remote User Free: recall accepted

21.6.3.182 Process in the HLR forRemeote UserFree

The MAP process in the HLR to handle Remote User Freeis shown in figure 21.6/148/3. The MAP process invokes
macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open_Cnf see subclause 25.1.2;

Check_Confirmation see subclause 25.2.2.
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21.6.3.28-3 Process in the VLR ferRemeote UserFree

The MAP processin the VLR to handle Remote User Freeis shown in figure 21.6/158/4. The MAP process invokes a
macro not defined in this clause; the definitions of this macro can be found as follows:

Check_Confirmation see subclause 25.2.2.
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Process Reparting_Coord_VLR

to handle a dia ogue opened

with the AC RepoartingContext

21.6_3(1)

Signals to/franthe left

are toffrom the HLR via the
MAP provider;

signals toffrom the right

are toffrom the child process

MAP_U_ABORT_ind

MAP_P_ABORT ind,

wermore M e once. e
USER FREE ind L— ind "~ _Ind,
R STATE ind MAP_U_ABORT ind
Rermote_User_ Set Reparting_ MAP_CLOSE
Fee VLR Sate LR req
MAP_REMO MAP SET_
USER FREE _ind REPORTING_ —_—
- STATE ind
= Ide
Relay
Information
[ \
MAP_CLOSE ind|

@

Relay
information

Relay
information

CR page 81



3GPP TS 29.002 V6.2.0 (2003-06) CR page 82

process Reporting_Coord_VLR Rep_Co_VLR1(1)

r- - - - -~ == === == o

| Co-ordinating process in the VLR to \ Signals to/from the left

| handle a dialogue opened withthe - 1 are to/fromthe HLR;

| AC ReportingContext | signals tofrom the right
L 1 - are to/ffromthe child process

Receive_
Open_ind

Wait_For_
Service_ Idle
Indication

MREA“FA’—OTE MAP_SET_ MAP_ MAP_U_ABORT ind,
= REPORTING_ NOTICE_ |——| MAP_P_ABORT _ind,
iLrEER-FREE- STATE ind ind MAP_CLOSE _ind
: MAP
Remote_User_ Set_Reporting_ =
Free_VLR State_VLR roe_qo SER

MAP
> MAP_SET
REMOTE_ REPORTING_ Idle
USEREEREEE STATE ind
ind -
Relay_
Information

—

MAP_U_ABORT._ind .
U ~ind, MAP_U_ABORT_ind,
—— MAP_P_ABORT _ind, s MAP_CLOSE_ind :

MAP_CLOSE_ind

—

Idle ReLyR Idle Reby™
Information Information

Figure 21.6/63: Process Reporting_Coord_VLR
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Process Set_Reporting_State HLR 21.2 2(1)
Figure21.22: ProcessintheHRto T\ﬁ < >
| b -
| ﬁﬁgf}fﬁ?ﬂ'ggﬁ% | Signais toffrom the left
! dialogue ! ae toffram the VLR,

L | Ide sigrals tofrom the right
”””””””””””” are tofram the CCBS
gpplication process
in the HLR
Sart Stop
Reporting Reporting
Setrequired Set required
repating state: reporting date:
Start Stop
\ \
1
MAP_OPEN_req,
——MAP_SET_REPORTING STATE req,
MAP_DELIMITER req
e
Receive ! .
O cnf [ See sction 25.1
e .
oK ‘ Vi, Error
/ Wait_For_ \ No Required reporting
\VLH_Hebpu 1Se gae=stat?
[ \ \ Yes
MAP_SET _ MAP_CLOSE ind|
REPORTING MAP_P_ABORT ind, MS\P_NO“CE_
STATE cnf MAP_U ABORT jnd n Start Reporting
Negative response
on | K o
ec ! )
Corfirmation |~ J‘Seesectlcn 252 MAP_CLOSE
Lo ____._ req
‘ Data error, Provider errar, User error idle
I Required reporting No
Required reporting state=Start?
state=Start?
Start Reporting ﬁtar;tli?\zpa'ting
Ack 9
response
Ide
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|Processinthe HLR to set |

| using a separate dialogue

| the reporting state in the VLR,
|

process Set_Reporting_State_Stand_Alone_HLR

Start
reporting

Set required
reporting state:
Start

Stop
reporting

Set required
reporting state:
Stop

SRS_SA HLR1(1)

Signals toffrom the left

are toffromthe VLR;

signals toffrom the right

are toffromthe CCBS
application process in

the HLR (see 3GPP TS 23.093)

MAP_OPEN_req
|—— MAP_SET_REPORTING_STATE_req
MAP_DELIMITER_req

Receive_
Open_Cnf
OK Vr, Error
No
Wait_For_ Required reporting
VLR_Response state=Start?
Yes

MAP_ MAP_U_ABORT_ind, MAP_SET_
NOTICE_ MAP_P_ABORT_ind, REPORTING
ind MAP_CLOSE_ind STATE_cnf
MAP_ User Error, Check_
CLOSE_ Provider Error, Confirmation
rea Data Error
OK
No No
Required reporting
state=Start?
Yes Yes
Startreporting Start
negative reporting
response ack
Idle Idle

Required reporting
state=Start?

Startreporting
negative
response

Idle

Figure 21.6/72: Process Set_Reporting_State_Stand Alone HLR
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Process Set_Reporting_State_ VLR 21.6_4(2)

a request from the HLR to set
the reporting state for a subscriber
””””””””””””””””” Signals to/from the right%

are toffrom the HLR

Idle

Receive_Set
Reporting_State_
VLR

MAP_CLOSE_
req
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process Set_Reporting_State_ VLR

|

| Process inthe VLR tohande
| arequerst from the HLR to set " 1
| he reporting state for a subscriber|

o
N

Receive_Set_
Reporting_
Stte_VLR

MAP_
QLOSE_

req

SRS_VLR1(1)

Signals to/from the right
areto/fromthe HLR

Figure 21.6/84: Process Set_Reporting_State VLR
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Macrodefinition Receive_Set_Reporting_State_VLR 21.6_5(1)
\rFigure 21.6/5: Macro in the VLR " Signals to/from the left
| to handle a Set ReportingT are to/from the CCBS
! State instruction from | application process
3 the HLR | in the VLR;
”””””””””””” *’7 signals to/from the right
are to/from the HLR
MAP_SET_
REPORTING_
STATE_ind

€quire monitoring No

state=Starn?

Start Stop
Reporting Reporting

WAIt_For_
Application_
_Resp

Start Reporting
Negative
response

Qiort O )
SidiitRepuItinnyg

Ack

Set User
Error

MAP_SET_
REPORTING_
STATE_rsp
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macrodefinition Receive_Set_Reporting_State VLR RSRS_VLR1(1)

: Macro in the VLR to handle T\ Signals toffrom the left

| arequest fomthe HLRtoset - are toffromthe CCBS

| the reporting state for a subscriber application process

L ____ | - inthe VLR (see 3GPP TS 23.093);

signals toffrom the right
are toffromthe HLR
MAP_SET_
REPORTING_
STATE_ind
No
Required reporting
state=Start?
Yes
Stop Start
Reporting Reporting

Wait_For_
Application_

Response

S8 gt:;;grtirg

Reporting d
negative

e response

Set User Error

MAP_SET_
REPORTING_
STATE_ rsp

Figure 21.6/95: Macro Receive_Set_Reporting_State VLR
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Process Send_Status Report VLR 21.7 312
Fiure21.7/3: Processinthe MR 11 Sgnas toffromthe left
| tosend astatus report K are toffrom the CCBS
| tothe HLR | gpplication process
L inthe VLR,

sigrals tofrom the right
( de areto/fromthe HLR
Event CCBSCal
Report Report
e
Build MAP Build MAP Include call
message message ~ Treport data
|
\ e
MAP_OPEN_req,
MAP_STATUS_REPORT req,
MAP_DELIMTER req
e
Receive ‘ .
onf - See section 25.1
e .
Vr, Erar
\
MAP_STATUS_ MAP_CLOSE _ind, MAP_NOTI
REPORT._c MAP_P_ABORT. i ind
MAP_U_ABORT in
fmm
Chedk_ ! ) MAP_CLOSE\
Corfirmation | ~ J‘See section 252 req
|
CCBS call repo No
data present
Set_l‘éeporﬁng_ ldle
tate
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| L

| Processinthe VLR to | \

| send a status report  * 1

| b theHLR |
|

process Send_Status_Report VLR

SSR_VLR1(2)

Signals to/fomthe left
are to/ffromthe CCBS
application pracess

signals to/from the right
aretoffomthe H.R

in the VLR (see 3GPP TS 23.093);

Set_Reporting_

State

Idle
Event QCBS Call
Report Report
————————
BuildMAP Build MAP ~ 'include call
message message | reportdata
- - - - - - - -
MAP_OPEN_req
MAP_STATUS_REPORT_req
MAP_DELIMITER_req
Receive_
Open_Cnf
OK
Wait_For_
HLR_Response
MAP_STATUS MAP_U_ABORT ind, MAP_
REPORT_ MAP_P_ABORT ind, NOTICE_
MAP_CLOSE_ind ind
Check_ User Error, MAP_
Confirmaion Provider Ermor, CLOSE_
Data Error req
OK
No No
CCBScall report CCBS call report
data present? data present?
Yes Yes
g‘*“ acBsCall Event Report QCBS Call Report
port regative — >
Report ack negative response
ack response
Wait_For.
Idie

Vr, Eror
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Process Send_Status_Report_VLR

rFigure 21.7/3: Process inthe VLR T

21.7_3.2(2)

Signals to/fromthe left
are to/from the CCBS
application process

signals toffrom the right
are to/from the HLR

| \
} to send a status report |
| to the HLR I
************************ - inthe VLR;
Wait_For_
Set_Reporting_
State
Receive_Set_ MAP_NOTICE - MAP_P_ABOR
Reporting_ ind - MAP_CLOSE ird, MAP_U_ABOR
State VLR U
MAP_CLOSE._ MAP_CLOSE_ Continue
req req Monitoring

e e
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process Send_Status_Report_VLR

:Procasin the VLRtoT\
| send a statusreport -
| to the HLR

Wait_For_
Set_Reporting
State

SSR_VLR2(2)

Signals toffrom the left

are toffromthe CCBS

application process

inthe VLR (see 3GPP TS 23.093);
signals toffrom the right

are toffromthe HLR

Receive_Set_ MAP_
Reporting_ CLOSE_
State_VLR ind

MAP_
CLOSE_
req

Continue
Monitoring

ERENES

MAP_
NOTICE_
ind

MAP_
CLOSE_
req

=

MAP_U_ABORT._ind,
MAP_P_ABORT_ind

=

Figure 21.6/107/3 (sheet 2 of 2): Process Send_Status_Report_VLR
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Process Status_Report_HLR

|tohandle astatus report!
|fomthe VLR !

SR_HLR1(1)

Signals to/fromthe le
are o/fromthe WLR;
signals to/fromthe right
are b/fromthe CCBS
application process

in the H.R
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Open_ind
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Wait_For_
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Vr, Error

MAP_P_
ABORT _ind

Idle

Receive_Status_
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MAP_NOTICE |
ind

Application
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Wait_For_

MAP_CLOSE_|
req
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MAP_CLOSE_|
req
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MAP_DELIMIT]
Teq

ER 'Sending of MAP_DELIMITER_req
is implementation option
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CR page 93



3GPP TS 29.002 V6.2.0 (2003-06)

CR page 94

process Status_Report HLR

:Procasin the HLR to

o
[
| hande a status report- 1

SR_HLR1(1)

Signals toffrom the left

are toffrom the VLR;

signals toffromthe right
- are toffrom the CCBS

fomtheVLR |
L ___ |
application proccess
intheHLR (see 3GPP TS 23.093
Idle
Receive_
Open_Ind
OK Vr, Error
Wait_For_
Service_ Ide
Indication
MAP_P_ Receive_ MAP_
ABORT_ Status NOTICE_
ind Report_HLR ind
Wait_For_ MAP_
Idle Application_ CLOSE_
Response req
Continue Stop \de
Monitoring Reporting
MAP_ Set required
CLOSE_ reporting state:
req Stop
MAP_
Idle DELIMITER_
req

Set_Reporting
State_HLR

OK, Error, Aborted

-

Figure 21.6/117/4: Process Status Report_ HLR
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Macrodefinition Receive_Status_Report HLR

21.7 5(1)

1Figure 21.7/5: Macro in the HLR " Signals to'fromthe lft
! to receive a status N are to/from the VLR,
| report from the VLR | signals to/from the right
b - : are to/from the CCBS
application process
inthe HLR
MAP_STATUS
REPORT _ind
Yes CCBS No
call report
present?
CCBS Cdll Event
Report Report
Wait_For_
Application_
Response
\ \ \
CCBS Cdl
Event ot
CCBS Call Repot Event N‘fgaﬁfp
Report Ack Negative Report Ack resporse
resporse
Set User Set User
Error Error
N \

MAP_STATUS
REPORT rsp
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‘rMacro inthe HLR to—r\
| receive a status report -
fomtheVLR |

macrodefinition Receive_Status_Report_HLR

D

MAP_
STATUS_
REPORT_ind

CCBS Call
Report

Event
Report

Wait_For_
Application_

Response

Yes
CCBS call report
data present?

RSR_HLR1(1)

Signals toffrom the left

are toffromthe VLR;

signals toffrom the right

are toffromthe CCBS
application proccess

inthe HLR (see 3GPP TS 23.093

CCBS Call
Report ack

CCBS Cal

Report Event
negative Report ack
response

Set User Error

J

Event
Report
negative
response

Set User Error

AP_
STATUS
REPORT_rsp

Figure 21.6/127/5: Macro Receive_Status_Report HLR
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Macrodefinition Set_Reporting_State_ HLR 21.7_6(2)
Figure 21.7/6: Macro in the HLR {c(iﬁs}r[;<§(tr?eT\ﬁ Signals to/from the left

| VLR to setthe reporting state | are to/from the VLR

! for a subscriber ‘

MAP_SET_REPORTING_STATE_req,
| |MAP_DELIMITER_req

Wait_For_
LR_Respon

MAP_SET_ MAP_CLOSE_ind, MAP_NOTICE_
REPORTING_ —|MAP_P_ABORT_ind, /inq
STATE_cnf MAP_U_ABORT_ind
e
|
CheCk—. _ _Section 25.2 MAP_CLQOSE_
Confirmation ! req
|

P

User error, Provider error, Data error ﬁ
R @ U Aborted

G
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macrodefinition Set Reporting_State HLR SRS _HLR1(1)
:MCI;J%L;HT_I;K; S T\ < Signals to/from the left|

| instruct he VLR toset - areto/fromthe VLR 5

| he reporting state for a subscriber|

L |

MAP_SET_REPORTING_STATE_req
MAP_DELIMITER_req

Wait_For_
VLR_Resporse

MAP_SET_ MAP_ MAP_U_ABORT ind,
REPORTING _ NOTICE_ —— MAP_P_ABORTind,
STATE cnf ind MAP_CLOSE_ind
MAP,
Check_ =
Corfirmaton oSS
req
User Error,
Provider Error,
OK Data Error

@ @ @7 Abortec'

Figure 21.6/137/6: Macro Set_Reporting_State HLR
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Process Remote_User_Free HLR 21.8 3(1)
Figure 21.8/3: ProcessintheHLR ~ |» < > Signals to/from the left
! tohardleaRemoe | are to/from the VLR,
| User Free notification | signals ta/from the right
| tothe LR | are to/from the CCBS
L ) Ide application process

in the HLR
CCBSRUF
MAP_OPEN_req,
—MAP_REMOTE_USER FREE req,
MAP_DELIMTER req
e
Receive ‘ .
Open Onf |~ J‘Sectlon 251
|
OK Vr, Erar
CCBS RUF
Negative
resporse
[ \ |
MAP REMOTE_ MAP_CLOSE ind
USER FREE_ MAP_P ABORT ind, MAP_NOTICE_ / Idle
cnf MAP_ L ABORT ind ind /
e
Chedk_ - MAP_CLOSE
Corfirmation [ ~ 7 ection21.2 req
|
Provider error,
OK User error,
Dataerror
CCBS RUF CCBS RUF
Ack Negative
response
Wiait_For_ d
Status_Report e
\ \ \ |
MAP_CLOSE ind| Receive
MAP P_ABORT ind, Mgp—’\mCE— Status._ Aoart
MAP_U_ABORT ind in Report_HLR
\ I
MAP_CLOSE
req
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process Remote_User_Free HLR

Processin the HLR to
| send a Remote User Freeq
| notification to the VLR |

r o
| N

:

RUF_HLR1(1)

Signals toffrom the left

are toffrom the VLR;

signals toffromthe right

are toffrom the CCBS

application proccess

intheHLR (see 3GPP TS 23.093)

CCBS RUF
MAP_OPEN _req
I—— MAP_REMOTE_USER_FREE _req
MAP_DELIMITER_req
Receive_
Open_Cnf
OK Vr, Error
Wait_For_
VLR_Response
MAP_ MAP_U_ABORT_ind,
NOTICE__ MAP_P_ABORT_ind,
FREE_cnf ind MAP_CLOSE_ind
Check_ User Error, ’\CAI,_ASEE
Confirmation Provider Error, =
Data Error =D
\
oK
CCBS RUF
ack
Wait_For_
Status_Report
MAP_U_ABORT_ind, MAP_ Receive_ Setnegative
MAP_P_ABORT_ind, NOTICE_ Status_Report_ Abort response:
MAP_CLOSE_ind ind HLR System failure
MAP_ CCBS RUF
CLOSE_ negative
req resonse

Idle

Figure 21.6/148/3: Process Remote_User_Free HLR
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Process Remote_User_Free VLR 21.8 41(2
T T T . I -
:ngre 21.8/4: Processin the VLR Y Signals toffrom the left
\ tohande a Remate | ae toffrom the CCBS
| User Free natification : gpplication process
b inthe VLR;
sigrals tofrom the right
are to/fromthe HLR
Ide via the cordinating process
MAP_REMOTE_
USER_FREE ind
Wait_For_
Application
Response
CCBSRUF CCBSRUF CCBS RUF MAP_CLOSE _ind,
Ack (Recall Ack (Recall Negative MAP_P_ABORT _itid,
accepted) unsuccessful) response MAP_U_ABORT i
Set User
Error

MAP _DELIMITER_req

MAP_REMOTE_USER FREE_rsp,

MAP_REMOTE USER FREE rsp,
MAP_CLOSE req

Wait_For_
Call_Report
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: Processin the VLR to T\
| hande a Remote User Freen
| notification romthe HLR |

process Remote_User_Free VLR

MAP_REMOTE
USER_FREE_
ind

CCBS RUF

Wait_For_
Application_

Response

RUF_VLR1(2)

Signals toffrom the left

are toffromthe CCBS

application process

inthe VLR (see 3GPP TS 23.093);
signals toffrom the right

are toffromthe HLR

CCBS RUF
ack (Recall
accepted)

CCBS RUF
ack (Recall
unsuccessful)

CCBS RUF
negative
response

Set User Error

MAP_REMOTE_USER_FREE_rsp
MAP_DELIMITER_req

Wait_For_
Call_Report

MAP_U_ABORT _ind,
MAP_P_ABORT_ind,
MAP_CLOSE._ind

MAP_REMOTE_USER_FREE_rsp
MAP_CLOSE_req

Figure 21.6/158/4 (sheet 1 of 2): Process Remote_User_Free VLR
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Process Remote User Free VLR 21.8 42(2)
Figure 218/4: Processinthe LR~ 1\ c\thﬁioth
! tohande aRemate K —Hepo
| User Free natification | Signals to/from the left
b : ae taffram the CCBS

gpplication process
inthe VLR,
MAP CLOSE ind sigrals tofrom the right
Ina, areto/fromthe HLR
ceBscall MAP_NOTICE_ = = ' e
Report ind WIBIQBORT 4 d via the cordinating process
MAP_CLOSE
req
Wait_For_
HLR_Resporse
.
\ \ |
MAP_STATUS MAP_NOTICE_ MAP_CLOSE ind,
REPORT_cnf ind MAP:P_ABOﬁT_ind,
MAP_U_ABORT ind
e
Check | qnionos.2 AP CLOGE
conrimation | WIAF_CDUoE
L req
Provider eror,
oK User error,
CCBS Call Dataerrar CCBS Call
Report Ak Repart
Ho Necgtive
response
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process Remote_User_Free VLR

:Procasin the VLR to T\

RUF_VLR2(2)

Signals toffrom the left

are toffrom the CCBS

application process

intheVLR (see 3GPP TS 23.093),
signals toffromthe right

are toffrom the HLR

MAP_U_ABORT._ind,
MAP_P_ABORT_ind,
MAP_CLOSE_ind

MAP_U_ABORT._ind,
MAP_P_ABORT_ind,
MAP_CLOSE_ind

, hande a Remote User Freet Wait_For_
| notification from the HLR 1 Call_Report
L !
MAP
CCBS Call =
NOTICE_
Report ]
MAP_STATUS REPORT._req ’\CALASEE
MAP_DELIMITER_req &=
= - req
Wait_For_
HLR_Response
MAP_STATUS _ MAP_
REPORT_ NOTICE_
cnf ind
Check_ User Error, ’\CALASEE
Confirmation Provider Error, =
Data Error =D
oK
CCBS Call
CCBS Call Report
Report ack negative
response

Figure 21.6/158/4 (sheet 2 of 2): Process Remote_User_Free VLR
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21.7 Void

21.8 Void

21.9 Immediate Service Termination (IST)-Alert

21.9.1 IST AlertGeneral

The Immediate Service Termination Alert procedure is used to keep track of the call activities performed by +SF
subscribers who are marked as being subject to |ST monitoring and; eventuathypossibly; to terminate the alerted-call
activities for which the aert was sent, or al the call activitiesrelated to the alerted-subscriber for whom the alert was
sent.

The message flow for aerting and possibly terminating the call(s) is shown in figure 21.9/1;; wherethe MSC may be a
Visited MSC or a Gateway MSC.

+ + fal 4 4
a Moo 4 + a purn a
a - a
2 I ST ALERT 2
a - a
a a
2 ST AEERF—aed 2
a - a
a a
MSC HLR
1
g
2
<
1) MAP_IST_ALERT req/ind
2) MAP_IST_ALERT rsp/cnf

Figure 21.9/1: Message flow for IST Alert

21.9.1.12  Procedure in the MSC

The MAP process in the MSC (Visited MSC or Gateway MSC) is shown in figure 21.9/32. The MAP process invokes
macros not defined in this clause; the definitions of these macros can be found as follows:

—Receive Open_Cnf see subclause 25.1.2;

——Check_Confirmation see subclause 25.2.2.
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21.9.1.23 Procedure in the HLR

The MAP process in the HLR is shown in figure 21.9/43. The MAP process invokes a macro not defined in this clause;
the definition of this macro can be found as follows:

—Receive Open_Ind see subclause 25.1.1;
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21.9.210IST Command

21101 General

The Immediate Service Termination Command procedure is used to terminate the call activities related to a subscriber.

| The message flow for the IST Command serviceprocedure is shown in figure 21.9/216/1;; wherethe MSC may be a
Visited MSC or a Gateway MSC.

+ . Il + .
2 HIR + = 2 MsC-2
ot ot
a IST COMMAND a
a _— a
a a
a IST COMMAND a<) a
a _— a
a a
MSC HLR
1
<
2
>
1) MAP_IST COMMAND _reg/ind
2) MAP_IST _COMMAND_rsp/cnf

Figure 21.9/216/1: Message flow for IST Command

21.9.2.160.2 Procedure in the HLR

The MAP process in the HLR is shown in figure 21.9/536/2. The MAP process invokes macros not defined in this
clause; the definitions of these macros can be found as follows:

Receive Open_Cnf see subclause 25.1.2;

Check_Confirmation see subclause 25.2.2.
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21.9.2.210-3 Procedure in the MSC

The MAP process in the MSC is shown in figure 21.9/616/3. The MAP process invokes a macro not defined in this
clause; the definition of this macro can be found as follows:

—Receive Open_Ind see subclause 25.1.1.
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Process IST_Alert MSC

Figure 21.9/3: Process in the MSC
to handle an IST
Alert to the HLR

{_

Idle

IST ALERT

m

21.9 3(1)

Signals to/from the left
are to/from the HLR;
signals to/from the right
are to/from the call handlin
Process in the MSC

MAP_OPEN_req,
MAP_IST_ALERT_req,
MAP_DELIMITER_req

Receive_ Section 25.1
Open_Cnf ection 25.
OK Vr, Error
IST-ALERT
Wait For Negative
HLR_Respons response
‘ \ Idle
MAP_CLOSE_ind
— — MAP_NOTICE
MAP_IST_ MAP_P_ABORT_ind, ind -
ALERT_cnf MAP_U_ABORT _ind
) MAP_CLOSE_
Check_ Section 25.2 re
Confirmation q
ok] _
Provider error,
IST ALERT User error, IST ALER
Ack Data error Negative
response
Idle

Idle
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process IST_Alert_MSC ISTA_MSC1(1)
I o -
| Process inthe MSCto send | \ Signals to/fromthe left
| an IST aert tothe HLR -1 areto/fromthe call handling
| | application process inthe MSC;
L] | - signals tofrom the right
areto/fromthe HLR
Idle
IST Alert
MAP_OPEN_req
MAP_IST_ALERT _req
MAP_DELIMTER_req
Receive_
Open_Onf
OK Vr, Error
Wait_For_ InST :ﬁg
HLR_Response 9
response
MAP. MAP_U_ABORT_ind,
AMLAEPR_'IFS-(r:Tf NOTICE_ MAP_P_ABORT_ind, Idie
= ind MAP_CLOSE_ind
Check_ User Error, MAP_
Corfirmation Provider Error, QOSE
Data Error eq
OK
IST Alert IST Alert
ok regative
response
Idie Idle

Figure 21.9/32: Process IST_Alert_ MSC
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Process IST_Alert HLR

Figure 21.9/4: Process in the HLR
to handle an IST
Alert notification

o
=

21.9 4.1(2)

Signals to/from the left
are to/from the call
handling process

in the HLR;

signals to/from the right
are to/from the MSC

Receive .
Open_Ind —Section 25.1
OK Vr, Error
Wait_For_
Service_ Idle
Indication
MAP_
NOTICE_in
dl MAP_
Idle IST ALERT CLOSE_req
Wait_For_
Application_ Idle
Response
IST ALERT)| IST ALERT
Ack Negative P ]
response MAP_U_ABQRT_ind
Set User
Error

MAP_IST_ALERT _rsp,
MAP_CLOSE_req

Idle

Idle
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process IST_Alert HLR

|Im s e e -

| Process inthe HLR to handle | \

an IST Alertfromthe MSC - 1
|
|

Idle
Receive_
Open_ind
OK Vr, Eror
Wait_For_
Service_ Idle
Indication
MAP_P P
D[P MAP_IST_ 1C
ABORIE ALERT _ind NOTICE_
ind - ind
MAP_
Idle IST Alert CLOSE_
req
Wait_For_
Application_ Idle
Respornse
MAP_U_ABORT_ind, IST Alert
—— MAP_P_ABORT_ind, I;I A negative
MAP_CLOSE _ind response

Set User Error

MAP_IST_ALERT_rsp
MAP_CLOSE _req

S

ISTA_HLR(1)

Signals to/from the left|
areto/fromthe VLR;
signals toffrom the right
areto/fromthe IST
application process
intheHLR

Figure 21.9/43: Process IST_Alert_HLR
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Process IST_Command_HLR

Figure 21.9/2: Process in the HLR
to handle an IST
Command to the MSC

-

21.10_2(1)

Signals to/from the left

are to/from the MSC;
signals to/from the right
are to/from the call handlin
Process in the HLR

MAP_IST_
COMMAND_cnf

SE_ind,

ORT _ind,
ORT_ind

Idle
IST
COMMAND
MAP_OPEN_req,
—|MAP_IST_COMMAND_req,
MAP_DELIMITER_req
Receive_ .
Open_Cnf Section 25.1
OK Vr, Error
IST COMMAND
Wait_For_ Negative
MSC_Respons response
Idle

MAP_NOTICE_
ind

MAP_CLOS
req

m

Ack

v

Idle

Check_ Section 25.2
Confirmation
ok] .
Provider error,
IST Comman User error,
Data error
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process IST_Command_HLR

|- s -
| Process inthe HLR to send, \
| @ IST command tothe MSC

MAP_OPEN_req

MAP_IST_COMMAND_req

MAP_DELIMITER_req

Receive_
Open_Onf

ISTC_HLR1(1)

Signals to/from the left|
areto/fromthe MSC;
signals tofrom the right
areto/fromthe IST
application process
intheHLR

OK

Wait_For_
MSC_Response

MAP_IST
COMMAND_
cnf

Check_ User Eror,
Confirmaion Provider Errar,
Data Error

MAP_
NOTICE_
ind

MAP_U_ABORT._ind,

MAP_P_ABORTind,
MAP_CLOSE_ind

OK

IST Command
ack

S

IST Command
negative
response

-

Vr, Error

IST Command
negative
response

-

Figure 21.9/516/2: Process IST_Command_HLR
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Process IST_Command_MSC

Figure 21.10/3: Process in the MSC
to handle an IST
Command notification

o
=

21.10_3.1(2)

Signals to/from the left
are to/from the call
handling process

in the MSC;

signals to/from the right
are to/from the HLR

Receive .
Open_Ind —Section 25.1
OK Vr, Error
Wait_For_
Service_ Idle
Indication
MAP_
NOTICE_in
MAP
Idle IST 5
OMMAND CLOSE_req
Wait_For_
Application_ Idle
Response
IST COMMAND IST COMMAND
Ack Negative P ]
response MAP_U_ABQRT_ind
Set User
Error

MAP_CLOSE_req

MAP_IST_ALERT _rsp,

Idle

Idle
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process IST_Command_MSC

[Process in the MSC to handle |

\
,an ISt Conmmand from the HLﬁ bl

L J
Idle
Receive_
Open_Ind
OK Vr, Error
Wait_For_
Service_ Idle
Indication
MAP_P_ MAP_IST_ MAP_
ABORT_ COMMAND_ NOTICE_
ind ind ind
MAP_
Idle IST Command CLOSE
req
Wait_For_
Application_ Idle
Response
MAP_U_ABORT_ind, IST Command
MAP_P_ABORT ind, ) Cammand negative
MAP_CLOSE_ind response
Set User Error

.

MAP_IST_COMMAND_rsp
MAP_CLOSE_req

-

ISTC_MSC1(1)

Signals toffrom the left

are toffrom the call handling
application process in the MSC;
signals toffromthe right

are toffrom the HLR

Figure 21.9/616/3: Process IST_Command_MSC
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*** Next modified section ***

24A  CSE interrogation and control of subscriber data

24A.1 General

The MAP procedures for interrogation and control of subscriber data are used to alow the CSE:

- toretrieve subscriber datafrom the HLR;

- tomodify subscriber datain the HLR;

- toreceive natification from the HLR when thereis a change in subscriber data;

to request information about the location of a subscriber from the HLR or the GMLC;

- torequest information about the state of a subscriber from the HLR.

The following application context refers to a complex MAP user consisting of several processes:
- anyTimelnfoHandlingContext

This application context needs a co-ordinating processin the HLR.

The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:
Receive Open_Ind see subclause 25.1.1;

The Any Time Info Handling Co-ordinator processin the HLR is shown in figure 24A.1/1.

*** Next modified section ***

24A.5 Any Time Interrogation procedure

24A.5.1 General

The message flows for successful retrieval of subscriber information related to an any time interrogation from the
CAMEL server are shown in figure 24A.5/1-2/8 for interrogation directed to an HLR and figure 24A.5/2 for
interrogation directed toa GMLC.
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Do TN o e Oy
a T a
T
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SGSN
gsmSCF HLR or
VLR

\ 4

3
4 <
1) MAP_ANY TIME INTERROGATION req/ind
2) MAP_PROVIDE_SUBSCRIBER INFO_reg/ind
3) MAP_PROVIDE _SUBSCRIBER INFO_rsp/cnf
4) MAP_ANY TIME INTERROGATION_rsp/cnf

Figure 24A.5/1.2/8: Message flow for any time interrogation_(gsmSCF to HLR)

The following MAP services are used to retrieve redting-information_about the status and/or location of a subscriber:

MAP_ANY_TIME_INTERROGATION see subclause 8.11.1;
MAP_PROVIDE_SUBSCRIBER INFO see subclause 8.11.2.

The HLR sendsthe MAP PROVIDE SUBSCRIBER INFO request to the SGSN or the VLR, according to the domain
for which the gsmSCEF requested the information.

GsnSCF | & > GMLC
(D <
\=)
(2 <
\~7
gsmSCF GMLC
1
g
2
<
1) MAP_ANY_TIME_INTERROGATION_reg/ind
2) MAP_ANY_TIME_INTERROGATION_rsp/cnf
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Figure 24A.5/2: Message flow for any time interrogation (gsmSCF to GMLC)

Thefollowing MAP serviceis used to retrieve location information from a GMLC:

———MAP_ANY_TIME_INTERROGATION see subclause 8.11.1;

In addition, the GMLC may use MAP Location-Services specific to MAP-Location Services.

24A.5.21-2.8-1 Proceduress in the gsmSCF

The process in the gsmSCF to request information about the location and/or state of a subscriber fromthe HLR is
shown in figure 24A.5/3. The MAP process invokes macros not defined in this clause; the definitions of these macros
can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

The process in the gsmSCF to request location information from the GMLC is shown in figure 24A.5/41.2.8/2. The
MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

24A.5.312- 272 Proceduress in the HLR

The MAP process in the HLR to provide subscriber information in response to an interrogation from the CAMEL server
isshown in figure 24A.5/53-2/8. The MAP process invokes macros not defined in this clause; the definitions of these
macros can be found as follows:

Receive Open_Ind see subclause 25.1.1;
Receive Open_Cnf see subclause 25.1.2;
Check_Confirmation see subclause 25.2.2.
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24A.5.41.2.82 Proceduress in the GMLC

The MAP process in the GMLC to provide location information in response to arequest from the gsmSCF is shown in
figure 24A.5/61-2.8/3. The MAP process invokes a macro not defined in this clause; the definition of this macro can be
found as follows:

Receive Open Ind see subclause 25.1.1.
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ATI2HLR_SCF1(1)
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: Process ATl To HLR gsmSCF

Figure 24A.5/3
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Process Request_Subscriber_Info_GMLC ATI_SCP_GMLC1(1)
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process ATI_To_GMLC_gsmSCF ATI2ZGMLC_SCF1(1)

‘[ Process inthe gsmSCF request—r\ Signals to/from the left
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Figure 24A.5/41-2.8/2: Process
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Process ATI_HLR
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process ATI_HLR
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| Process inthe HLR to handle | \

| an Any Time Interr ogation request
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Signals to/from the left
areto/fromthe gsmSCF;
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(see 3GPP TS 23.078)
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Figure 24A.5/512/9 (sheet 1 of 2): Process ATI_HLR-{New)
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Figure 24A.5/512/9 (sheet 2 of 2): Process ATI_HLR-{New)
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Process ATI._ GMLC

Figure 21.2/9.2: Process in the GMLC
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Figure 24A.5/61-2-8/3: Process ATI_GMLC

*»** End of document ***
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Reason for change: 3 1.
2.

3.

There are no source files available for the SDL diagrams in 29.002 chapter 20.
Many SDL diagrams are poorly laid out.

Some message flow diagrams are drawn using linedraw characters, which do
not display correctly in Word 2000.

Most of the text repeats the information in the SDL diagrams; the useful
additional information is buried in superfluous verbiage. The principle of
making the text a supplement to the SDL diagrams has been accepted by CN
#20, with the approval of CRs to chapters 22 — 25 to remove the redundant
text.

The naming convention for SDL processes is not consistent.

There are several references to the non-existent process
Subscriber_Present_ HLR in the non-existent subclause 19.1.1.7

The signal names between the application processes in the VLR (process
Send_ldentification_VLR) and the PVLR (process Send_ldentification_PVLR)
are misaligned; the signal Request IMSI from the application process in the
VLR corresponds to the signal Send Identification to the application process in
the PVLR. This is aligned with 23.012.

The process Update Location_ VLR calls a non-existent macro,
VLR_Update_HLR, which was removed from 29.002 as part of the transfer of
the stage 2 for location management into 23.012 in Release 99. Further, the
process invoked only from the macro Process_Access_Request_VLR, in
subclause 25.4.

The modelling of the Cancel_Location_HLR and Cancel_GPRS_Location_HLR
processes is faulty. A process which terminates (rather than returning to the
Null state) is required to interwork with the subscriber deletion and subscriber
data modification processes in chapter 20; however a process which returns to
the Null state is required for communication with the application processes
defined in 23.012 (for non-GPRS) and 23.060 (for GPRS).
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Summary of change: 8

9. The process Cancel_Location_SGSN shows (some of) the stage 2 handling,
which is covered more fully in the GPRS stage 2 (23.060).

10.There is no supporting text for the SDL processes in the VLR and the HLR for
the MS purging procedure.

11.The handling in the MAP Handover processes for the Provider Error exit from
the macro Check_Confirmation does not take account of the fact that when the
macro takes the Provider Error exit the dialogue has already been closed.

12.Several of the signal names for signals to & from the Handover Control
application in the MAP processes for handover in MSC-A & MSC-B are not
aligned with the signal names used in the Handover stage 2 (23.009).

13.The MAP process for handover in MSC-A omits the error handling for failure of
a subsequent handover back to MSC-A.

14.The MAP process for handover in MSC-A should close the dialogue with MSC-
B and return to the Null state when it has sent the MAP_SEND_END_SIGNAL
response at the end of a successful subsequent handover back to MSC-A.

15.In the MAP process for handover in MSC-A, when a
MAP_SEND_END_SIGNAL indication is received from the distant MSC and
the Check_Indication macro takes the Error exit, the dialogue is aborted but
this is not reported to the Handover Control application.

16.The modelling of the handling in MSC-A for the dialogue with MSC-B at
subsequent handover to MSC-B' is unnecessarily complex for the case when
the dialogue with MSC-B' uses the current protocol version, and inaccurate
when the dialogue with MSC-B' reverts to an earlier protocol version.

17.The macro Receive_error_from_HO_CA or_MSC (subclause 19.2.4) fails the
syntax check in SDT, so it cannot be drawn. Furthermore, if the test "Error
indication" takes the "Keep dialogue" exit, the macro should take the "Error"
exit to indicate that the dialogue is maintained, rather than the "Null" exit to
indicate that the dialogue has been terminated.

18.The macro Receive_error_from_HO_CA or_MSC is misused in many places.
When the macro takes the Null exit the dialogue with the distant MSC has
been closed or aborted, so the MAP process should return to the Null state;
when the macro takes the Error exit the dialogue has not been closed, so if the
MAP process is to return to the Null state the dialogue should be closed or
aborted first.

This is a non-critical correction, proposed for agreement by consensus

1. Redraw SDL diagrams to a consistent style.

2. Redraw message flow diagrams.

3. Remove text which replicates the information in SDL diagrams.

4. Correct errors in SDL diagrams.

5. Add the definition of the process Subscriber_Present HLR.

6. Redefine the process Update Location_VLR to avoid the use of the
VLR_Update_HLR macro, and move it to subclause 25.4.

7. Align the signal names used in the VLR and the PVLR for inter-VLR IMSI
retrieval

8. Define two layers of processes for location cancellation, to provide interworking
with the processes defined in 29.002 chapter 20 and the application processes
in 23.012 & 23.060.

9. Model the process Cancel_Location_SGSN on the process
Cancel_Location_VLR, to communicate with the application process defined in
the stage 2 specification

10.Apply a consistent naming convention for SDL processes: the last component
of the name of the process is the entity in which the process runs.

11.Provide supporting text in subclause 19.1.4 for the SDL processes in the VLR
and the HLR for the MS purging procedure.

12.Correct the handling in the MAP handover processes to reflect that the
dialogue has been closed when the macro Check_Confirmation takes the
Provider Error exit.

13.Align signal names to & from HO_CA with those used in 23.009.

14.Add the error handling for failure of subsequent handover back to MSC-A.

15.Close the dialogue with MSC-B and return the process to the Null state after
successful completion of subsequent handover.
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Consequences if
not approved:

16.Report the error to the HO_CA when a badly formed

MAP_SEND_END_SIGNAL indication is received.

17.Change the modelling in MSC-A for subsequent handover to indicate that a

separate instance of the process Handover MSC_A is triggered to handle the
dialogue with MSC-B' for subsequent handover to a third MSC.

18.Expand in line the handling for error indications from the distant MSC during

inter-MSC handover.

19.Correct the handling in the macro Receive_Error_From_HO_CA.
20.Correct the handling in the calling processes for the Error and Null exits from

oA

whn e

the macro Receive_Error_From_HO_CA.

No SDL source files to use as the basis for future changes.

Message flow diagrams are difficult to read.

Useful information to supplement the SDL diagrams is buried in superfluous
verbiage, which (inaccurately) repeats the information in the SDL diagrams.
Many formal errors in SDL diagrams.

The style of chapter 19 will be markedly different from the style of chapters

22 - 25, making the specification more difficult to use for implementers who are
not aware of the history, and leading to a perception of poor quality.

Clauses affected:

Other specs
affected:

Other comments:

¥ 19; 25.4.4 (new); 25.7.7; 25.9.6; 25.9.7

N

#| X

Other core specifications # CR 23.012-012

X | Test specifications

X| O&M Specifications

. The text for each of the second level subclauses 19.1.1, 19.1.2, 19.1.4, 19.3.1

& 19.3.2 has been grouped together before the SDL diagrams. Similarly, the
text for each of subclauses 19.2, 19.4 & 19.5 has been grouped together
before the SDL diagrams. This editorial rearrangement has not been revision
marked.

Figure numbers have been systematically updated to reflect the order within
each subclause. In subclause 19.1, figure numbers are allocated sequentially
in each second level subclause; in subclauses 19.2, 19.3, 19.4 & 19.5, figure
numbers are allocated sequentially in each first level subclause.

The subclauses within 19.1.1 have been re-ordered to group the overall
description, including message flows, in 19.1.1.1, the VLR behaviour in
19.1.1.2, the SGSN behaviour in 19.1.1.3 and the HLR behaviour in 19.1.1.4.
The behaviour of the VLR and the previous VLR for retrieval of the IMSI at
inter-VLR location updating is included in subclause 19.1.1.2. This editorial
change has not been revision marked, apart from the changes to subclause
heading numbers and figure numbers.

Subclause 19.1.1.6 (the independent process UL_VLR) describes a process
which is called only from the macro Process_Access_Request VLR; it has
been moved to subclause 25.4. This editorial change has not been revision
marked, apart from the changes to subclause heading numbers and figure
numbers.

The subclauses in 19.1.4 (MS purging) have been re-ordered to give the
oreder: general description, VLR behaviour, SGSN behaviour, HLR behaviour.
This editorial change has not been revision marked, apart from the changes to
subclause heading numbers and figure numbers.

Subclauses 19.4 (the macros Insert_Subscriber_Data_Framed HLR and
Insert_Subs_Data_In_SGSN_Framed_HLR) and 19.5 (Mobility Management
Event notification procedure) have been re-ordered to put the macro definitions
in subclause 19.5. This editorial change has not been revision marked, apart
from the changes to subclause heading numbers and figure numbers.
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*** Eirst modified section ***

19 Mobility procedures

19.1 Location management Procedures

The signalling procedures in this subclause support:

- Interworking between the VLR and the HLR and between the VLR and the previous VLR (PVLR) when anon-
GPRS subscriber performs alocation update to anew VLR service areg;

- Interworking between the SGSN, the HLR and the VLR when a subscriber with both GPRS and non-GPRS
subscriptions performs arouteing area update in an SGSN and the Gs interface isimplemented;

- Interworking between the SGSN and the VLR when a GPRS subscriber performs arouteing area update to anew
SGSN service areg;

- Interworking between the HLR and the VLR and between the HLR and the SGSN to del ete a subscriber record
from the VLR or the SGSN;

- Interworking between the VLR and the HLR and between the SGSN and the HLR to report to the HLR that a
subscriber record has been purged from the VLR or the SGSN.
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The MAP co-ordinating process in the HLR to handle a dialogue opened with the network |ocation updating context is

shown in figure 19.1/1. The MAP process invokes a macro not defined in this clause; the definition of this macro can be
found as follows:

Receive Open Ind see clause 25.1.1.
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Process Location_Management_Coordinator_HLR

IFigure 19.1/3 "
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Figure 19.1/13: Process Location_Management_Coordinator_HLR
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19.1.1 Location updating

The stage 2 specification for |ocation management for anon-GPRS subscriber is 3GPP TS 23.012 [23]. The
interworking between the MAP signalling procedures and the location management proceduresin the VLR, the PVLR
and the HLR is shown by the transfer of signals between these procedures.

The stage 2 specification for GPRS isin 3GPP TS 23.060 [104]. The interworking between the MAP signalling
procedures and the GPRS proceduresin the SGSN and the HL R is shown by the transfer of signals between these

procedures{see-clause 19-1-1.8).

The message flow for successful inter-V LR location updating when the IMSI can be retrieved from the PVLR is shown
in figure 19.1.1/2.

The message flow for successful inter-V LR location updating when the IMSI cannot be retrieved from the PVLRis
shown in figure 19.1.1/3.

The message flow for successful GPRS Attach/-RA update procedure (with-Gs interface not ingtalled) is shown in
figure 19.1.1/4.

The message flow for successful GPRS Attach/-RA update procedure combined with a successful VLR location
updating (Gsinterface installed) is shown in figure 19.1.1/5.
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HLR

MSC/
MS VLR PVLR
1
_________________ .’ 2
>
3
4
>
6
>
;
8
'Y
9
10
>
11
12 P
<. _________________

PVLR = Previous VLR

1) A LU REQUEST (Note 1)

2) MAP_SEND_IDENTIFICATION reqd/ind

3) MAP_SEND_IDENTIFICATION_rsp/cnf

4) MAP_UPDATE LOCATION req/ind

5) MAP_CANCEL LOCATION req/ind

6) MAP_CANCEL LOCATION rsp/cnf

7 MAP_ACTIVATE TRACE MODE req/ind (Note 2)
8) MAP_ACTIVATE TRACE MODE rsp/cnf (Note 2)
9) MAP_INSERT SUBSCRIBER DATA reg/ind

10) MAP_INSERT SUBSCRIBER DATA rsp/cnf

11) MAP_UPDATE LOCATION rsp/cnf

12) A LU _CONFIRM (Note 1)

NOTE 1.

CR page 10

For details of the procedure on the radio path, see 3GPP TS 24.008 [35]. Services shown in dotted lines

indicate the trigger provided by the signalling on the radio path, and the signalling triggered on the radio

path.

NOTE_2: Proecedures-shown-Services printed in italics are optional.

Figure 19.1.1/2: nterface-and-servicesMessage flow for location updating when-changing-theto a

new VLR area,

when the IMSI can be retrieved from the previous VLR

CR page 10
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MSC/
MS VLR PVLR HLR
1
_________________ .’
2
<. _________________
3
_________________ .’ 4
>
6
>
8
'Y
10
>
11
12 P
<. _________________

PVLR = Previous VLR

1) A LU REQUEST (Note 1)

2) A IDENTITY REQUEST (Note 1)

3) A IDENTITY RESPONSE (Note 1)

4) MAP_UPDATE LOCATION req/ind

5) MAP_CANCEL LOCATION req/ind

6) MAP_CANCEL LOCATION rsp/cnf

7 MAP_ACTIVATE TRACE MODE req/ind (Note 2)
8) MAP_ACTIVATE TRACE MODE rsp/cnf (Note 2)
9) MAP_INSERT SUBSCRIBER DATA reg/ind

10) MAP_INSERT SUBSCRIBER DATA rsp/cnf

11) MAP_UPDATE LOCATION rsp/cnf

12) A LU _CONFIRM (Note 1)

NOTE 1: For details of the procedure on the radio path, see 3GPP TS 24.008 [35]. Services shown in dotted lines
indicate the trigger provided by the signalling on the radio path, and the signalling triggered on the radio

path.
NOTE_2: ProeeduresshownServices printed in italics are optional.

Figure 19.1.1/3: nterface-and-services-Message flow for location updating irvetving-beth-to a new
VLR areand-anHLER,
when the IMSI can-not be retrieved from the previous VLR
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PSGSN = Previous SGSN

1) Gb_ATTACH_REQUEST or RA_UPDATE_REQUEST (Note 1, note 2)

2) MAP_UPDATE _GPRS LOCATION_req/ind

3) MAP_CANCEL _LOCATION_reg/ind

4) MAP_CANCEL _LOCATION_rsp/cnf

5) MAP_ACTIVATE _TRACE MODE_reqg/ind (Note 3)

6) MAP_ACTIVATE_TRACE MODE_rsp/cnf (Note 3)

7 MAP_INSERT_ SUBSCRIBER_DATA_reg/ind

8) MAP_INSERT_ SUBSCRIBER_DATA_rsp/cnf

9) MAP_UPDATE _GPRS LOCATION_rsp/cnf

10) Gb_ATTACH_ACCEPT or RA_UPDATE_ACCEPT (Note 1)

NOTE 1: For details of the procedure on the radio path, see 3GPP TS-48:018_24.008 [35]. The services shown in
dotted lines indicate the trigger provided by the signalling on the radio path, and the signalling triggered on
the radio path.

NOTE 2: For security functions (authentication, ciphering, IMEI check) triggering refer to 3GPP_-TS_-23.060 [104].
The MAP precesses-signalling invoked for theese procedures—are-functions is described in
section-clause 25 of the present document.

NOTE 3: Optienal-sServices are-printed in italics_are optional.

NOTE 4:

Refer to 3GPP TS_-23.060-[104] for termination of the procedure and triggering of the signalling on the Gb
interface_between the BSS and the SGSN.

Figure 19.1.1/4: nterface-and-servicesMessage flow for GPRS location updating (Gs_-interface not

installed)
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MS SGSN VLR PSGSN HLR
1
_________________ .’ 2 -
3
4
5
6
;
8
9
10
______________________ » 11
12
13
14
15 P
16 < ..................... -
<. _________________
17
_________________ > 18
______________________ »
1) Gb _ATTACH REQUEST or RA_ UPDATE_REQUEST (Note 1, note 2)
2) MAP_UPDATE GPRS LOCATION reg/ind
3) MAP_CANCEL LOCATION reg/ind
4) MAP_CANCEL LOCATION rsp/cnf
5) MAP_ACTIVATE TRACE MODE req/ind (Note 3)
6) MAP_ACTIVATE TRACE MODE rsp/cnf (Note 3)
7) MAP_INSERT SUBSCRIBER_DATA reg/ind
8) MAP_INSERT SUBSCRIBER_DATA rsp/cnf
9) MAP_UPDATE GPRS LOCATION rsp/cnf
10) Gs LOCATION UPDATE REQUEST (Note 4)
11) MAP_UPDATE LOCATION reg/ind (Note 5)
12) MAP_INSERT SUBSCRIBER_DATA reg/ind
13) MAP_INSERT SUBSCRIBER_DATA rsp/cnf
14) MAP_UPDATE LOCATION rsp/cnf
15) Gs LOCATION UPDATE ACCEPT (Note 4)
16) Gb ATTACH ACCEPT or RA_ UPDATE_ACCEPT (Note 1)
17) Gb _TMSI REALLOCATION COMPLETE (Note 1)
18) Gs TMSI_REALLOCATION COMPLETE (Note 4)

NOTE 1: For details of the procedure on the radio path, see 3GPP TS 24.008 [35]. The services shown in dotted
lines indicate the trigger provided by the signalling on the radio path, and the signalling triggered on the
radio path.

NOTE 2: For security functions (authentication, ciphering, IMEI check) triggering refer to 3GPP TS 23.060 [104].
MAP processes invoked for those procedures are described in subclause 25.5.

NOTE 3: Services printed in italics are optional.
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NOTE 5: For details of the procedure on the path between the SGSN and the VLR, see 3GPP TS 29.018 [106]. The
services shown in chain lines indicate the trigger provided by the signalling on the path between the SGSN
and the VLR, and the signalling triggered on the path between the SGSN and the VLR.

NOTE 4: Refer to 3GPP TS 23.060 [104] for termination of the procedure and triggering of the signalling on the
interface between the BSS and the SGSN.

NOTE 5: For simplicity, the Location Cancellation procedure towards the previous VLR and optional tracing
activation towards the new VLR are not shown in this figure.

Figure 19.1.1/5: nterface-and-servicesMessage flow for GPRS location updating (Gs_-interface
installed)

19.1.1.23  DetailedpProcedures in the VLR
The MAP processin the VLR for location updating for a non-GPRS subscriber is shown in figure 19.1.1/6. The MAP

process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

The MAP processin the VLR to retrieve the IMSI of a subscriber from the previous VLR (PVLR) is shown in figure
19.1.1/7. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as
follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

The process in the VLR for location updating for a GPRS subscriber when the Gsinterfaceisinstalled is shown in
figure 19.1.1/8.

CR page 17
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The macro GPRS Location Update Completion VLR is shown in figure 19.1.1/9. The macro invokes a process not
defined in this clause; the definition of this process can be found as follows:

Subscriber Present VLR see subclause 25.10.1.

The macro GPRS Update HLR VLR isshown in figure 19.1.1/10. The macro invokes macros not defined in this
clause; the definitions of these macros can be found as follows:

Receive Open_Cnf see subclause 25.1.2;
Check Confirmation see subclause 25.2.2;
Insert Subs Data VLR see subclause 25.7.1;
Activate Tracing VLR see subclause 25.9.4.

CR page 18
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19.1.1.5.3 Detailed-pProcedure in the PVLR

The MAP processin the PVLR to handle arequest for the IMSI of a subscriber from thenew VLR is shown in figure
19.1.1/11. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as
follows:

Receive Open Ind see subclause 25.1.1.
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19.1.1.48  DBetailledpProcedure in the SGSN

The MAP processin the SGSN for location updating for a GPRS subscriber isshown in figure 19.1.1/12. The MAP
process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open_Cnf see subclause 25.1.2;
Check_Confirmation see subclause 25.2.2;
Insert Subs Data SGSN see subclause 25.7.2;
Activate Tracing SGSN see subclause 25.9.5.

Sheet 2: The procedure Check User Error In _Serving Network Entity is specific to Super-Charger; it is specified in
3GPP TS 23.116 [110].
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19.1.1.54  DetailedpProcedures in the HLR

The MAP processin the HLR to handle alocation updating request from aVLR is shown in figure 19.1.1/13. The MAP
process invokes a macro not defined in this clause; the definition of this macro can be found asfollows:

Check Confirmation see subclause 25.2.2.

The MAP process in the HLR to handle alocation updating request from an SGSN is shown in figure 19.1.1/14. The
MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Ind see subclause 25.1.1;
Check Indication see subclause 25.2.1;
Check Confirmation see subclause 25.2.2;

Control_Tracing With SGSN HLR see subclause 25.9.7.

Sheet 22: The procedure Super_Charged_Cancd_Location_HLR is specific to Super-Charger; it is specified in

3GPP TS 23.116 [11Q]. If the previcus- SGSN-and-the-eriginating-HL R does not support the Super-Charger
functionality, processing continues from the "Y-esNo" exit of the test "Result=Pass?".

Sheet 2: The procedure Super_Charged Location_Updating HLR is specific to Super-Charger; it is specified in
3GPPTS23.116 [110] If the HL R does not support the Super-Charger functionalitysubseription-data-needsto-be-sent
to-the SGSN, processing continues from the "No" exit of the test "Result=Pass?".

The MAP process in the HLR to notify Short Message Service Centres that a subscriber is now reachableis shown in
figure 19.1.1/15. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found
asfollows:

Alert Service Centre HLR see subclause 25.10.3.
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Process Update_ HLR_VLR

[ n
| VLR MAP protocol mechine | \

, handling Location Managemennt

1(2)

Signals to/from the left
areto/from the VLR Location
Management application.
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are to/from the HLR MAP protocd
machine, handling Location Management,

MAP_OPEN_Req
MAP_UPDATE_LOCAT ION_Req
MAP_DELIMITER_Req

Receive
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MAP_UPDATE MAP_INSERT _ MAP_ACTIVE MAP NOTICE MAP_U_ABORT /hd
LOCATION ¢ SUBSCRIBER TRACE_MODI - MAP_CLOSE _ifd
DATA req req MAP_P_ABORT iqd
Insert Activate Trace MAP_CLOSE
Subscriber mode req -
Data q
.
et negative responsg
* HLR or_
ication_
Response
Update
Location
negative
response
Insert Insert . Activate Trace MAP_INSERT _ MAP_FORWAI
Subscriber Subscriber Aﬂgff ckT race mode negative SUBSCRIBERX CHECK_SS_
Data ack Data negative response DATA_req ind
response ‘ NULL
Isert Forward
Set user error Set user error ::)ascnber (heck SS

MAP_INSERT_
SUBSCRIBER DA
rsp

rsp

——

MAP_ACTIVE_
TRACE_MODE_

Wait_For_HLR or_

Application_
Response

CR page 24



3GPP TS 29.002 v5.6.2 (2003-06)

CR page 25

UL_VLR1(2)

Signals to/from theleft
are to/fromthe locatio
management application

process inthe VLR (see
3GPP TS 23.012);
signals toffrom the right
are to/fromthe HLR

OK

Wait_For_
HLR_Response

MAP_INSERT_
SUBSCRIBER
DATA ind

Insert
Subscriber
Data

process Update Location VLR
[ o
| Processin the VLR to handle N
| a location updating dialogue T
| with the HLR when the Gs interfacel
|is not used | B
Null
Update
Location
MAP_OPEN_req
MAP_UPDATE_LOCATION_req
MAP_DELIMITER_req
Receive_
Open_Cnf
[
Enor vr
Set negative Perform
response: MAP Vr
System dialogue
failure g
Update MAP_
Location ACTIVATE_
negative TRACE_
response MODE_ind
Activate
Null Result Trace Mode
Unknown Roaming Procedure Aborted HLR
Subscriber not allowed error number
Set negative Set negative Set negative Set negative
response: response: response: response:
Unknown Roaming Procedure Aborted
subscriber notallowed error
Update
Location
Null

Wait_For_HLR_

Or_Application_
Response

Figure 19.1.1/6 (sheet 1 of 2): Process Update_LocationH:R VLR
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Process Update_HLR_VLR 2(2)
| N .
| VLR MAP protocol mechine | \ Signals to/from the left
, handling Location Managemennt areto/fromthe VLR Location
| : Management application.
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are to/from the HLR MAP protocd
machine, handling Location Management,
Wait_For_HLR or_
Application_
Response
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process Update Location VLR UL VLR2(2)
[Pt o
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| a location updating dialogue T
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Figure 19.1.1/6 (sheet 2 of 2): Process Update_LocationH:R VLR
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previous VLR

|
[

o
N

Idle

P

Signals to/fromthe left

are to from the requesting process
in the new VLR; signals to/from the
right are to from the previous VLR

MAP_OPEN_Req,
MAP_SEND_IDENTIFICATION_Req,
MAP_DELIMITER_Req

|| Receive_
[ Open_Cnf

OK

Perform MAP
Vr Dialogue

Error

T —

Request
IMSI ne

ive

1(2)

Check

)

MAP_CLOSE
Ind

MAP_DELIMITER_
Ind

Requée
IMSI Ack
\

MAP_SEND_IDENTIFICATION Req,
MAP_DELIMITER_Req

L

=

Wait_For_
PVLR_Response

Provider Error,
User Error,
Data Error

yes

Request
IMSI Ack
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process Send_ldentification_VLR

‘rProcessin the VLR to N
| request IMSI and authentication —
| information from the previous VLRI
|

MAP_OPEN_r

MAP_DELIMITER_req

MAP_SEND_IDENTIFICATION_req

Receive_
Open_Cnf

Emor vr
Set negative Perform
response: MAP Vr
System failure dialogue
No
IMSI
received?
Yes

OK

Wait_For_
PVLR_Response

MAP_SEND_IDENTIFICATION_cnf

SI_VLR1(2)

Signals to/from lhelefl
are to/fromthe locatio
management application

process inthe VLR (see
3GPP TS 23.012);
signals toffrom the right
are to/fromthe PVLR

Send
Send
Identification - ; Check_
negative epuiceon Confirmation
e
OK User Error,
Provider Error,
Wait_For_ Data Error
Null Null Dialogue _
End
MAP_ MAP_ No s
DELIMITER_ CLOSE_ received?
ind ind
Yes
e T~ - —
MAP_SEND_IDENTIFICATION_req Send \, Eieef:ﬂiﬁcation > Send
MAP_DELIMITER_req - 'dek” tification eqative Identification

Wait_For_

PVLR_Response

Null

Null

Null

Figure 19.1.1/7X%X% (sheet 1 of 2): Process Send_ldentification_VLR
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Process Send_ldentification_VLR
Processin the new VLR for retrieval 1,
tof IMSI and authentication sets from the
iprevious VLR |

Wait_For_
PVLR_Response

Signals to/fromthe left

are to from the requesting process
in the new VLR; signals to/from the
right are to from the previous VLR

Abort

MAP_U_ABORT _ind,
MAP_P_ABORT_ind,
MAP_CLOSE ind

2(2)

IMSI
ceive
no
ves
eque gques
IMSI Ack IMSI negajve
ot
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process Send_ldentification_VLR SI_VLR2(2)

‘rProcessin the VLR to T\ . Signals to/from lhelefl
| request IMSI and authentication Wait_For_ are to/fromthe locatio

| information from the previous VLRI PVLR_Response management application
L | - process inthe VLR (see

3GPP TS 23.012);
signals toffrom the right
are to/fromthe PVLR

MAP_ MAP_U_ABORT_ind,
Abort NOTICE_ MAP_P_ABORT_ind,
ind MAP_CLOSE_ind
MAP_
Null CLOSE_
req
No
IMSI
received?
Yes

dend_ﬁ . Send \

: eegnannvceanon Identification ’
ack

sponse /

@ @

Figure 19.1.1/7X%X% (sheet 2 of 2): Process Send_ldentification_VLR
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Process GPRS Update Location_Area VLR

19.1.1_16.1(2)

signals to/from the left
are to/from the SGSN

%

VLR/SGSN
association

Gs_G PRS_LOCATION_UPDATING@ s

eate the
ociation

[¢)

update the
association

Subscriber (no)
known in VLR
Set Loc Info
(ves) not confirmed
in HLR
\
Set radio

contact flag
to confirmed

Update LAl

The macro GPRS
Location _Update
Completion VLR

doesn't have an
Error exit

GPRS_Locaton
_Update_

Completion_VLR

OK

(no) (

Update
Register

Idle

ror
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process GPRS Update Location_Area VLR GULA _VLR1(2)

‘rProcess in the VLR to handle—r\ Signals to/from lhelefl
| an Update Location Area request) are to/fromthe SGSN

| received over the Gsinterface |

L J

Null

Gs_GPRS_LOCATION_UPDATI N

Yes
Subscriber
known?

Location
Information
Confirmed in
HLR:=False

Confirmed by
Radio Contact:=
True

Update LAI

VLR-SGSN association
exists?

Create Update
association association

HLR update
required?

GPRS_Location_
Update_
Completion_VLR

Update
register

=

Figure 19.1.1/816 (sheet 1 of 2): Process GPRS_Update Location_Area VLR
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Process GPRS Update Location_Area VLR

19.1.1_16.2(2)

are to/from the SGSN

Signals to/from the Ieft%

OK rror

e

LR_Update_| '_.

GPRS HLR |~ J‘Flgure 19.1.1/18

|
Procedure_ | Unknown_ Roaming_Not_
OK Error Subscriber Allowed
GPRS_lLocation_ | Delete Delete
Update_ . Subscriber Subscriber
Completion_ VLR | “-jFigure19.1.1/17
|

Update
register

appropriate value

Set errorto

\\/ according to 09.18

Fd.e

Location _Update
Completion VLR
doesn't have an
Error exit

The macro GPRS <
Idle

Gs_GPRS_LOCATION_U PDATING@
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process GPRS Update Location_Area VLR GULA _VLR2(2)
‘r};ro; S T \ Q
| an Update Location Area request) 1 are to/fromthe SGSN
| received over the Gsinterface |
L J
GPRS_Update_
HLR_VLR

Unknown_Subscriber,
OK Procedure_Emor Roaming_Not_Allowed
GPRS_Location_ Delete
Update_ subscriber
Completion_VLR record

]

Update
register

Null |— Gs_GPRS_LOCATION_UPDATI N
Null

Set User Error | —— See 3GPP TS 29.018

Figure 19.1.1/816 (sheet 2 of 2): Process GPRS_Update Location_Area VLR
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Macrodefinition GPRS_Location_Update_Completion_VLR 19.1.1_17(1)
\-- - T T T~ -
:Flgure 19.1.1/17: Iy Signals to/from the left
Location updating in VLR for GPRS; are to/from the SGSN
iclosing sequence | <
(‘yes") aming_in~ ('no")
‘ target LA_
LA| not_allowed_flag dllowed
= allowed
‘ LA_not_allowed_flag
= notallowed
IMS$1_Detached_HRlag
:= attached
‘ 'Set_error_to
- oo _Appropriate_value
PS“bSC”b\f[—R - “Figure 25.10/1 _according_to_
resent_ | GSM_09.18

(o) | |Gs_GPRS_LOCATIO N_UPDATING@

Allocate TMSI 7Gs_GPRS_LOCATION_UPDATIN@

Set Timer ‘g

TMSI_
reallocation_

Gs_GPRS_LOCATION_UPDATING Accept
| Jincluding TMSI

WAIT_FOR_
TMSI_Cnf
\
Gs_GPRS_TMSI REALLOCATION_Complete .
— Timer Expry
Freeze
old TMSI

@
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macrodefinition GPRS_Location_Update_Completion_VLR
{ Ma&& ir: lﬁe:/I:Riloicoim?)Ieile—r \
| the local handling of an Update
No —
Roaming alowed
intargetLA?
Yes -
LA notallowed:=False

| Location Area request received |
| over the Gs interface |

LA not allowed:=

True IMS| detached:=False

Subscriber

Set User Error —— See 3GPP TS 29.018 Present VIR

No
Gs_GPRS_L@ ON_ TMSI reallocation
UPDATING required?

Yes

Allocate
™SI Set result

GLUC_VLR1(1)

Signals to/from the|
are to/fromthe SGSN

Set TMSI
parameter

Gs_GPRS_L ION_
UPDATING rsp

Start TMSI
reallogéition
er

N

—— Gs_GPRS_LOCAT ION_UPDATI

Wait_For_

TMSI_Allocation_
Confirm

TMSI
1 GS_GPRS_TMSI_REALLOCATION_COMPLEFE_in reallocation
timer expired
|
Freeze
old TMSI

|
— — — —lIntemal

N

Figure 19.1.1/917: Macro GPRS_Location_Update_Completion_VLR
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Macrodefinition VLR_Update. GPRS HLR <:t> 19.1.1 18.1(2)
‘riiiiiiiiiij 7777777 .77.777771‘,\ Signals to/from the right
iFlgure 19.1.1/18: HLR updating in VLR ﬁ: are tofirom the HLR %
7777777777777777777777777777 ‘Ynknown.

‘ HLR'

(no’) (‘yes)
MAP_OPEN_Req, )
MAP_UPDATE_LOCATION_Req, Roaming_Not Allowed

‘ MAP_DELIMITER_Req
Receive_
Open_cnf
OK Error Vr
WAIT_FOR_ Procedure_
DATA Error
Insert_Subs_ Activate_ MAP_UPDATE_ MAP_U_ABORT _Ind,
Data_VLR Tracing_VLR LOCATION\ Cnf MAP_P_ABORT _Ind,
d
WAIT_FOR_ WAIT_FOR_ Check_ Setnot
DATA DATA Confirmaton Confirmed
OK
User Error| ProviderError, Set Loc.lnfo
- not Confirmed
Data Error Set Confirmed -
by HLR
Set Loc Info
Confirmed
iNHLR
Procedure_
Update Error
register
This task is included in
the calling process
OK
ELSE
~_case

‘unknown_ 'roaming_not_ Set LO}C Info
subscriber’ allowed' not cnfin HLR

Set not
Confirmed
hy HLR
Unknown_ Roaming_Not_ Procedure_
Subscriber Allowed Error
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macrodefinition GPRS_Update_HLR_VLR

{ Macro in the VLR to handle

| a location updating dialogue
| with the HLR when the Gs

|interface is used

N
|

17

HLR
address

GUHLR_VLR1(2)

Signals to/from lherighl
are to/fromthe HLR

known?

MAP_OPEN_req

MAP_UPDATE_LOCATION_req

Roaming_Not_

MAP_DELIMITER_req Allowex
Receive_
Open_Cnf
Eror Vr OK
Procedure, Rerformy Wait_For
Eror VT HLR_Response
dialogue Sasp
Procedure
error,
Aborted Unknown subscriber Roaming not allowed HLR number
Procedure_ Unknown_ Roaming_
Error Subscriber Not_Allowed
Wait_For_
HLR_Response
" MAP_FORWARD MAP MAP_U_ABORT_ind,
'”SZ:‘ESVLI'_bS— SO, CHECK_SS_ NOTICE_ MAP_P_ABORT Jind,
- 9- INDICATION_ind ind MAP_CLOSE_ind
Wait_For_ Wait_For_ Wait_For_ E:A|_AS§E
HLR_Response HLR_Response HLR_Response el

Subscriber data confimed by HLR:=False;
Location information confirmed in HLR:=False

Error

Procedure_

Figure 19.1.1/108 (sheet 1 of 2): Macro GPRS Update HLR VLR-Update GPRSHLR
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Macrodefinition VLR_Update_ GPRS_HLR

@

Perform MAP
Vr Dialogue

<

i

19.1.1_18.2(2)

are to/from the HLR

Signals to/from the right%

'HLR_Na' ‘unknown ‘roaming_not_|
subscriber’ allowed'

@ Unknown_
B Subscriber

Roaming_not_|

Allowed

The exit name used in the
[WAIT_FOR_| | calling process is "OK"

'Procedure_ 'Aborted’

error'
Pe

Procedure_
Error

]

DATA

MAP_NOT(CE_Ind

MAP_FORWARD _
CHECK_SS_INDICATION_Ind

AIT_FOR_

MAP_CLOSE, Req <W DATA

Set not

Confirmed
hy HLR

Set Loc Info
not Confirmed |
inHLR

Procedure_
Error
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macrodefinition GPRS_Update_HLR_VLR

Macro in the VLR to handle
‘a_location updating dialogue
| with the HLR when the Gs
|interface is used

[ N
| |

Wait_For_

HLR_Response

17

GUHLR_VLR2(2)

Signals to/from lherighl
are to/fromthe HLR

MAP_UPDATE_LOCATION_cnf
Check_
Confirmation
Provider Error,
OK User Error Data Error
Subscriber data confimed by HLR:=True; Subscriber data confimed by HLR:=False;
Location information confirmed in HLR:=True Location information confirmed in HLR:=False
Procedure,
OK Error
User
error
Unknown subscriber Roaming notallowed Else
Unknown_ Roaming_ Subscriber data confimed by HLR:=False;
Subscriber Not_Allowed Location information confirmed in HLR:=False

Procedure_
Error

Figure 19.1.1/108 (sheet 2 of 2): Macro GPRS Update HLR VLR-Update GPRSHLR
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Process Send_ldentification_PVLR

e e mm e e m m e -
|
|

s
Figure 19.1/11: Process in the Previous VLR to handle
|

ran identification request
|

NULL

)
=

-
2

eceive_Open|

1(2)

Signals to/fromthe left

are to from the new VLR.
Signals to/from the right

are to/from the PVLR Locatio
Management application

Ind
[
oK vr Error
Wait_For_ Perform MAP
Se-NI-C-e_ Vr Dialogue NULL
< NULL
MAP_ |
NOTICE_Ind MAP_SEND_IDENTIFICATION_Ind

MAP_
CLOSE R

Send
Identificatio

Wait for
Application

Send Identification
negative response

Set user
error

MAP_SEN

MAP_CLOSE req

D_IDENTIFICATION rsp

MAP_NOT

ind

ICE \. MAP_U_ABORT_ind
~ ”MAP_CLOSE ind

MAP_CLO
req

Set negative
response

< NULL

MAP_P_ABORT ind
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process Send_ldentification PVLR

{Processin the PVLR to handle a—r\

| request for IMSI and authenticati om
| information from the new VLR |

SI_PVLR1(2)

Signals to/from theleft k
are to/fromthe new VLR;
signals toffrom the right

are to/fromthe location
management application
process inthe PVLR (see
3GPP TS 23.012)

Null
Receive_
Open_Ind
Vr OK
Perform Wait_For_
MAP Vr Service_
dialogue Primitive

Emor

Null

MAP
Null NOTICE_ —— MAP_SEND_IDENT IFICATION_ind
ind
EDAI)_ASEE STl
req e Identification
Wait_For_
Null Application_
Response
MAP_ MAP_U_ABORT_ind, %e”d_ﬁ )
NOTICE_ —{MAP_P_ABORT ind, |!dentification
ind MAP_CLOSE_ind Leoaive
- - response
MAP_
CLOSE_ Set User Error
req
Abort —
Null Null

MAP_SEND_ID ENTIFICATION_rsp
MAP_CLOSE_req

Figure 19.1.1/115% (sheet 1 of 2): Process Send_ldentification_PVLR
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ran identification request ‘
L - - _____________

no

no

req

MAP_CLOSE_

NULL

< further

Process Send_ldentification_PVLR

Signals to/fromthe lef
are to/from the new VLR

—MAP_SEND_IDENT IFICATION_rsp

more authentication sets
to send?

segmentation allowed

yes

—MAP_DELIMITER req

Wait for

2(2)

MAP_U_ABORT ind
MAP_CLOSE _ind

MAP_SEND_ MAP_NOTICE
IDENTIFIGATION_ ind P
ind MAP_P_A
MAP_CLOSE_
req

ST

ORT_ind
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process Send_ldentification_PVLR SI_PVLR2(2)

{Processin the PVLR to handle a—r\

| request for IMSI and authenticati om
| information from the new VLR |

Wait_For Signals to/from theleft k
Application_ are to/fromthe new VLR
Response signals toffrom the right

are to/fromthe location
management application
process inthe PVLR (see
3GPP TS 23.012)

Send
Identification
ack

MAP_SEND_IDENT IFICATION_rsp

More authentication
sets to send?

allowed?

Yes
No
Segmentation
Yes

MAP_ MAP_
CLOSE_ DELIMITER_
req req

MAP_ MAP_U_ABORT._ind,
MAP_SEND_IDENT IFICATION_ind NOTICE_ —— MAP_P_ABORT_ind,
ind MAP_CLOSE_ind
MAP_
CLOSE_
req
Abort

=

Figure 19.1.1/115% (sheet 2 of 2): Process Send_ldentification_PVLR
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Process SGSN_Update_HLR

(no)  ynknowi (ves)

‘ HLR' ~

R

19.1.1_20.1(2)

Signals from/to the left

are from/to requesting process in SGSN
Signals to/from the right

are to/from the HLR

from
| requesting process
see 3GPP TS 23.060

|
L - - -

MAP_OPEN_Req,
MAP_UPDATE_GPRS_LOCATION_Req,
MAP_DELIMITER_Req

Receive_
Open_cnf

Error, Vr

Unknown HLR

Set Error

“£ponse | requesting process
'see 3GPP TS 23.060

L - - -

OK

SetError

—=Procedure-Error

o

/ Idle
\

~_ ~

oo
Updat 'to
NegativeRiegbonse

" requesting process

see 3GPP TS 23.060

|
L - - -

WAIT_FOR
_DATA
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process Update_ GPRS Location_SGSN

:Processin the SGSN to handle—r\
| a location updating dialogue - 7

UGL_SGSN1(2)

Signals to/from lheleﬂ
are to/fromthe GPRS

| with the HLR | mobility management
L ____ | application process
in the SGSN (see
3GPP TS 23.060);
signals toffrom the right
are to/fromthe HLR
No
address
known?
Yes
MAP_OPEN_req Set negative
MAP_UPDATE_GPRS_LOCATION_req response:
MAP_DELMITER_req Unknown HLR
Receive_
Open_Cnf
Vr, Error OK
Sree‘snpeo%fsne\{e WaitSRos Null
Procedure error LILRSRESPOUSE
cPre a MAP MAP_U_ABORT_ind,
Location Insert_Subs, Activate = o= -y
Abort S ‘ - NOTICE MAP_P_ABORT _ind
i Data_SGSN T SGSN N - el Aol
ata_ racing_ ind MAP_CLOSE_ind
e I
Null XIQZEL_IJ_— Wait_For_ Wait_For_ EDALA(};EE
req HLR_Response HLR_Response req -
Set negative
Null response:
Procedure error

ocation
negatve
response

Null

Figure 19.1.1/120 (sheet 1 of 2): Process Update GPRS Location SGSN-UpdateHLR
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Process SGSN_Update HLR

-
|

19.1.1_20.2(2)

Signal from/to the left
arefrom/torequesting process in SGS
Signals to/fromthe right

areto/ffromthe HLR

MAP_U_ABORT Jd,
MAP_P_ABORT Ind,
MAP_CLOSE_In

MAP_NOTICE_{nd

Abort

"trom requesting process

- ﬁsee TS GSM 03.60

MAP_CLOSE_Req

SetError ——{ Procedure Error

‘ PR
Upda%) J:gquesling process
Negati i se

egative M€ | see GSM 0360

Req

MAP_U_ABORT_

|
— —to HLR

Idle

WAIT_FOR
_DATA
| — | [
| . |
Insert_Subs . Activate " MAP_UPDATE_GPRS
— - —4F 25.7/6 ; b - F 25.9/7 -
Data_SG SN - Flaure Tracing_SG SN - Houre LOCATION__C
L. L.
WAIT_FOR_ WAIT_FOR_ Check_
DATA DATA _Confirmation
User Error ProviderError, OK
Data Eror
————————— SetResult
| Check_User_Error |
SeeTS 23.116 - = In_Serving_ Set Error
| Network_Entity
|
| R
| to
Set Error gg:a;enls-ieLR I — - requesting process
P I'see GSM 03.60
L.
o I
Upd. IQLR ) 1o
pca — — — Jrequesting proce
Negatuveresponse I'see GSM 03.60
L.
WAIT_FOR dl
DATA €
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process Update_ GPRS Location_SGSN

:Processin the SGSN to handle—r\
| a location updating dialogue - 7
| with the HLR

Wait_For_
HLR_Response

MAP_UPDATE_GPRS_LOCATION_cnf

Sjelot
Location
negative,

porise

Update
< Eocation acE :;

Check_
Confirmation
User Error OK Provider Error,
Data Error

********* A

| Check_User_

See 3GPP TS 23.116 - — { [Emor_In_Serving_

| Network_Entity

,,,,,,,,,, |
Set negative Set Sg Sr;eg]asté\{e
LS fesult Procedure éror

SpUTT

Location
egative

reSpose

UGL_SGSN2(2)

Signals to/from lheleﬂ
are to/fromthe GPRS

mobility management
application process

in the SGSN (see
3GPP TS 23.060);
signals toffrom the right
are to/fromthe HLR

Figure 19.1.1/120 (sheet 2 of 2): Process Update GPRS Location SGSN-UpdateHLR
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1(4)

Process Update_Location_HLR

Signals to/from the left
to/from the VLR

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

Process in the HLR MAP Protocol Maghine
for handling Location Update

L

WAIT_FOR_SERVICH_
PRIMITIVE

MAP_UPDAT|
LOCATION_I

Update
Location

WAIT_FOR_
APPLICATION_
RESPONSE
Update_ Update_Location_ Insert_Subscriber_
Location_Ack nse
MAP_ACTIVA
Set Result Set Error 1 TRACE_MOD
Req.
MAP_UPDATE_ MAP_UPDATE_
LOCATION_Rsp. Rsp. W:.:.-I':/TFS:?—
MAP_CLOSH_Req. Req. —
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rProcess in the HLR to handle an—r\
| Update Location request froma VLR

process Update Location HLR

|——{ MAP_UPDATE_LOCATION_ind

Update
Location

Wait_For_
Application_

Response

UL_HLR1(3)

Signals to/from lheleﬂ
are to/fromthe VLR;
signals to/ffrom the right

are to/fromthe location
management application
process inthe HLR (see
3GPP TS 23.012)

Update Update . Insert
Location Location pctiate Subscriber
ack negative Trace Mode o
response
~ACTIVATETRACE_MODE_req MAP_INSERT_SUBSCRIBER_DATA_req
Set Result SelUS ENoy ((MAP_DELIMITER req ) MAP_DELIMITER_req

]

Wait_For_

ATM_Crf

MAP_UPDATE_LOCATION_rsp

MAP_CLOSE_req

ISD_Cnf_Or_

Application_
Response

Wait_For_

Figure 19.1.1/139 (sheet 1 of 34): Process Update_Location_HLR
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Process Update Location_ HLR

[ R
| Process inthe HLR MAP Protocol Machine, \
| orhandling Location Update -

WAIT_FOR_

ATM_Cnf

2(4)

Signals to/from the leftare
tofromthe VLR

Signals to/fromthe right are
tofromthe HLR Apgication

|
L ________1 |
MAP_ATM_Cnil :‘”AP—NOT'CE—
MAP_U_ABORT _Ind
I—— MAP_P_ABORT _Ind wP—CLOSE—
MAP_CLOSE_Ind a
Set Negative Responsie
Abott to System Failure
Check B ﬂ‘ See 3G TS 29002
Confirmation | Chapter 25.2.2
- - - - - - - -
Pass Provider Error User Error
Data Error
Set Negative Map User Eror
ATM_ack. Response to Negative
System Failure Response
|2

WAIT_FOR_
APPLICATION_
RESPONSE
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process Update Location HLR

‘rProcess in the HLR to handle an—r\

| Update Location request froma VLR

Wait_For

ATM_Cnf

UL_HLR2(3)

Signals to/from lhelefl
are to/fromthe VLR;
signals toffrom the right

are to/fromthe location
management application
process inthe HLR (see
3GPP TS 23.012)

At this stage, the
dialogue is closed

MAP_U_ABORT_ind, MAP_
1 MAP_P_ABORT_ind, NOTICE_ —— MAP_ACTIVATE_TRACE_MODE_cnf
MAP_CLOSE _ind ind
MAP
Abort CLOSE Sheck
- Confirmation
req
Provider Error Data Error User Error OK
Set negatl\{e Set negan\{e Set negative
response: response: e
System failure System failure R
Activate Activate Activate
Trace_ Mode Trace_ Mode Trace Mode
negative ack
response response
q

Wait_For_

Application_
Response

Wait_For_
I1SD_Cnf_Or_
Application_

Response

MAP_U_ABORT_ind, MAP_ Insert
—— MAP_P_ABORT_ind, NOTICE_ Subscriber
MAP_CLOSE _ind ind Data
Set negative
Abort response:
System failure

Insert

Subscriber Data MAP_INSERT_SUBSCRIBER_DATA _req
negative MAP_DEUMITER_req

response

]

Wait_For_
I1SD_Cnf_Or_

Application_
Response

Figure 19.1.1/139 (sheet 2 of 34): Process Update_Location_HLR
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process Update Location HLR UL HLR3(3)
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Figure 19.1.1/139 (sheet 3 of 34): Process Update _Location_HLR
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Process Update_ Location_HLR 4(4)
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process Update GPRS Location_HLR
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Figure 19.1.1/149 (sheet 1 of 2): Process Update_ GPRS_Location_HLR
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Process Update_ GPRS_Location_HLR

Reset Flag
MS Purged
For GPRS

Control_Tracing_

Signals to/from the left
are to/fromthe HLR

19.1.1_19.2(2)

WAIT_FOR_
SERVICE _
PRIMITIVE

HLR_with_SGSN
L.
OK
Error
e =
Super_Charged_ |
Location_Updating |- — - See TS 23.116 NULL
HLR |
L.
e =
Insert_Subscriber |
_Data_In_SGSN | — - Figure 19.4/1
_Framed_HLR !
L.
OK Aborted
Error
.\ . | 'Set_error_to_
Subscriber_ | _ | pigure 19.1.1/13 _System_ NULL
present_HLR | Failure'
Sl —
MAP_UPDATE_GPRS_LOCATION_Rsp,
MAP_CLOSE_Req
NULL

MAP_P_ABOR

T_Ind

MAP_CLOSE_

NULL

|Ind

Re q

CR page 59



3GPP TS 29.002 v5.6.2 (2003-06)

CR page 60

process Update GPRS Location_HLR
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Figure 19.1.1/149 (sheet 2 of 2): Process Update_ GPRS_Location_HLR
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process Subscriber_Present HLR

: Processin the HLR to alert T\
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| as part of the location updating |
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Alert_
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Message waiting
data set?
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Figure 19.1.1/15: Process Subscriber Present HLR
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19.1.2 Location Cancellation

19.1.2.1 General

Location cancellation is used to del ete a subscriber record from the serving node (VLR or SGSN). The procedureis
invoked:

- because the subscriber hasregistered with anew serving node, or

- because the HPLMN operator has decided to del ete the subscriber record from the serving node, e.g. because the
subscription has been withdrawn, or because roaming restrictions have been imposed. Location cancellation can
be used to force | ocation updating including updating of subscriber datain the serving node at the next
subscriber access.

The message flow for location cancellation for a non-GPRS subscriber is shown in figure 19.1.2/1.

The message flow for location cancellation for a GPRS subscriber is shown in figure 19.1.2/2.

+ + D + + D + +
AYLR + + agLR-2 + apyLR2
+ + + + +
a a a
a MAR UPDATE LOCATION a a
a —_ —_ a a
a a MAP CANCEL a
a a —_ —_ a
a a LOCATION a
a a a
a a a
a & MAP CANCEL LOCATION 2
a a _— _— a
a a el a
a a a
VLR HLR PVLR
1
__________________ » 2
>
3
1) MAP_UPDATE_LOCATION _reg/ind
2) MAP_CANCEL LOCATION reg/ind
3) MAP_CANCEL _LOCATION_rsp/cnf
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NOTE: The service shown in dotted lines indicates the trigger provided by other MAP signalling.

Figure 19.1.2/1: interface-andservecesMessage flow for Location Cancellation_(non-GPRS)

SGSN HLR PSGSN
1
__________________ » 2
3
1) MAP_UPDATE_GPRS LOCATION reg/ind
2) MAP_CANCEL LOCATION req/ind
3) MAP_CANCEL LOCATION rsp/cnf

NOTE: The service shown in dotted lines indicates the trigger provided by other MAP signalling.

Figure 19.1.2/2: Message flow for Location Cancellation (GPRS)

19.1.2.2 Detalled-pProcedure in the HLR

The MAP processin the HLR to cancel the location information in aVLR is shown in figure 19.1.2/3. The MAP
process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

The MAP processin the HLR to cancd the location information in a VLR as an independent process invoked from
another process is shown in figure 19.1.2/4.

The MAP process in the HLR to cancel the location information in an SGSN is shown in figure 19.1.2/5. The MAP
process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

The MAP processin the HLR to cancd the location information in an SGSN as an independent process invoked from
another processis shown in figure 19.1.2/6.

19.1.2.3 Detailed-pProcedure in the VLR

The MAP processin the VLR to handle alocation cancellation request is shown in figure 19.1.2/7. The MAP process

invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive Open Ind see subclause 25.1.1.
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19.1.2.4 Detailed-pProcedure in the SGSN

The MAP process in the SGSN to handle alocation cancellation request is shown in figure 19.1.2/8. The MAP process
invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive Open Ind see subclause 25.1.1.
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Process Cancel_Location_HLR 1(2)
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Cnf. | Chapter 25.1.2
- - - - - - - -
OK
vr Error
WAIT_FOR_ Perform_MAP_ Set Negative Responsie
ACK Vr_Dialogue to System Failure
Cancel Locaion
NULL Negative R espon:
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process Cancel_Location HLR
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‘cancel theinformation- 1
|stored ina VLR |

CL_HLR1(1)

Signals to/from the | eft
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Figure 19.1.2/32{Sheet1-6f2). Process Cancel_Location_HLR
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Process Cancel_Location_HLR 2(2)
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process Cancel_Location_Child_HLR CLC_HLR1(1)
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Figure 19.1.2/42{Sheet26f2): Process Cancel_Location_Child HLR
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process Cancel GPRS Location HLR
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Figure 19.1.2/54: Process Cancel_GPRS_Location_HLR
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process Cancel GPRS_Location_Child HLR CGLC_HLR1(1)
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Figure 19.1.2/6: Process Cancel GPRS Location Child HLR
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process Cancel_Location VLR
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Figure 19.1.2/73: Process Cancel_Location_VLR
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process Cancel_Location_SGSN CGL_SGSN1(1)
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Figure 19.1.2/85: Process Cancel_Location_SGSN
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19.1.4 Purge-MS_Purging

19.1.4.1 General
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0O&M proceduresin the VLR or SGSN can trigger MS purging either because of administrative action or because the

MS has been inactive for an extended period. The O&M processin the VLR or in the SGSN should ensure that during

the MS purging procedure any other attempt to access the MSrecord is blocked, to maintain consistency of data.

The message flow for aVLR to report MS purging to the HLR is shown in figure 19.1.4/1.

The message flow for an SGSN to report MS purging to the HLR is shown in figure 19.1.4/2.

a a
a MEPSRST M a
a _ _ a
a a
a MEP- SR ME=] a
a _— _— _— a
a a
a a
VLR HLR
1
»
2
1) MAP_ PURGE MS req/ind
2) MAP_ PURGE MS rsp/cnf

Figure 19.1.4/1: Message flow for MS purging (non-GPRS)
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+ + Gr + +
S AT | i
+ + + +
a a
a MEPSRST M a
a _— _— a
a a
a MEPSUREFE A= a
a _ _ _ a
a a
a a
SGSN HLR
1
»
2
1) MAP_ PURGE MS req/ind
2) MAP PURGE MS rsp/cnf

Figure 19.1.4/2: Message flow for MS purging (GPRS)

19.1.4.2 Detailed procedure in the VLRVeid

The MAP processin the VLR to report MS purging to the HLR is shown in figure 19.1.4/3. The MAP process invokes
macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

19.1.4.3 Detailed procedure in the SGSNVeid

The MAP process in the SGSN to report MS purging to the HLR is shown in figure 19.1.4/4. The MAP process invokes
macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

Sheet 1: The procedure Purge MS In_Serving_ Network _Entity is specific to Super-Charger; it is specified in 3GPP
TS 23.116 [110Q]. If the SGSN-and-theeriginating-HL R does not support the Super-Charger functionality, processing
continues from the "Y-esNo" exit of the test "Result=Pass?'.
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19.1.4.4 Detailed procedure in the HLRSGSN

The MAP processin the HLR to handle anatification from aVLR or an SGSN that an MSrecord has been purged is

shown in figure 19.1.4/5. The MAP process invokes macros not defined in this clause; the definitions of these macros
can be found as follows:

Receive Open Ind see subclause 25.1.1;

Check Indication see subclause 25.2.1.

If the natification wasreceived from a VLR, the MAP process communicates with the location management application
process specified in 3GPP TS 23.012 [23]; if the notification was received from an SGSN, the MAP process
communicates with the GPRS mobility management application process specified in 3GPP TS 23.060 [104].
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process Purge_MS_VLR
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dialogue HLR_Response
MAP_ MAP_P_ MAP_
Null PURGE_MS_ ABORT_ NOTICE_
cnf ind ind
Check_ o
Confirmation -
req
Provider Error, J
OK User Error Data Error
Set regve ey ey
WS System failure System failure
Purge MS Purge MS
:éllige MS negative negative
response response
Null Null Null

Figure 19.1.4/32: Process Purge_MS_VLR
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Process Purge_MS_SGSN

Figure 19.1.4/4: Process in the SGSN to notify the HLR
that an MS record has been purged
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Delete
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P-TMSI to

be frozen?

No

Freeze
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process Purge. MS_SGSN

|Processin the SGSN'to |

\
| report purging to the HLlﬁ T

PMS_SGSN1(2)

Signals to/from the | eft ‘
are to/fromthe O&M
application in the SGSN;

signals toffrom the right
are to/fromthe HLR

Purge_MS_In |
Serving_Network_|r — - See3GPP TS 23.116
Entity |

MAP_OPEN_req
MAP_PURGE_MS_req
MAP_DELIMITER req

Receive_
Open_Cnf

< System failure ’

OK Vr, Error

Wait_For_
HLR_Response

MAP_ MAP_P_
NOTICE_ ABORT_
ind ind
MAP_

CLOSE_

req

N

OM_PURGE_
MS_rsp

Figure 19.1.4/4 (sheet 1 of 2): Process Purge_ MS_SGSN
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process Purge. MS_SGSN

|Processin the SGSN'to |

\
| report purging to the HLR A

Wait_For_
HLR_Response

MAP_
1 PURGE_MS _
cnf
Check_
Confirmation
Provider Error,
- /m ta Error
Delete
i Set User Error
subscriber Set User Error -
data < System failure
\\/
No
Freeze
P-TMSI?
Yes
Freeze
P-TMSI
Set Result

I

OM_PURGE_
MS_rsp

=

PMS_SGSN2(2)

Signals to/from the | eft ‘
are to/fromthe O&M
application in the SGSN;

signals toffrom the right
are to/fromthe HLR

Figure 19.1.4/4 (sheet 2 of 2): Process Purge MS SGSN
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Process Purge_MS_HLR 1(2)
5’;00;; i; t;eiH:RiM;;P:ot;ogl K/lajcthe—r \ Sigrals to/from the leftare
| for handling the Purging of anMS 1 to/from the VLR
| | Sigrals to/fromtheright are
L _________41 | to/from the HLR Application

NULL
N r--------
Recelve I see TS29.002
P - Chapter 25.1.2
Ind. |
OK V2
V1
Error
AT_FOR_SERVI Perform_MAP_
PRIMITIVE Vr_Dialogue NULL
NULL
MAP_NOTICE | MAP_PURGE _|
Ind MS_ind
MAP_CLOSE_
Req Purge MS
WAIT_FOR_
NULL APPLICATION_
RESPONSE
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process Purge MS_HLR PMS_ HLR1(1)
‘rPFoge;s% §1e7H7LR7l8 r:ar:dl; o T\ Signals to/from the | eft

a notification from the VLR or 7 are to/fromthe VLR;

| the SGSN thatan MS has been purgedi signals to/ffrom the right

L J S are to/fromthe location

management application
process inthe HLR (see

3GPP TS 23.012) or

the GPRS location management
application process in the HLR
(see 3GPP TS 23.060)

Receive_
Open_Ind

® oK V1, Error

Wait_For_

Perform

MAP Vr dialogue ggmﬁ% Null
MAP_P_ MAP_
Null ABORT_ MAP_PURGE_MS _ind NOTICE_
ind ind
MAP_
Null Purge MS CLOSE_
req
Wait_For_
Application_ Null

Response

Purge MS
Purge MS neg%nve
ack
response
Set Result Set User Error

MAP_PURGE_MS_rsp
MAP_CLOSE_req

Null

Figure 19.1.4/53(Sheet+o6f2). Process Purge_MS_HLR
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Process Purge_ MS_HLR

[~ —— - == == == - === === o
| Process inthe H.R MAP Protocol Machine; \
| orhandling the Purging of anMS 7

APPLICATION_

WAIT_FOR_

RESPONSE

Purge MS
Ack

Set Result

MAP_PURGE_|
MS_Rsp
MAP_CLOSE _F

Req

Map Negative Respong
to User Error

Signals to/from the leftare
tofromthe VLR

Signals to/fromthe right are
tofromthe HLR Application

e

Req

2(2)
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19.2 Handover procedures

19.2.1 General

In this subclause, theterm "Inter-M SC handover” is used to denote Fhe-handover or relocation between different MSCs.
iscalled-nter-MSC-handover-

The interfaces involved for Inter-MSC handover are shown in figure 19.2/1. Fellewing There are two Inter-MSC
handover procedures-apply:

1) Basic Inter-MSC handover:

The call ishanded over from the controlling M SC-eaHed (MSC--A) to another MSCeatted (MSC--B)
(figure 19.2/14).

Figure 19.2/2 shows the message flow for a successful handover between-from MSC--A and-to MSC--B,
including a request for handover number all ocation by-from MSC--B to VLR--B.

2) Subsequent Inter-M SC handover:

After the call has been handed over from MSC--A to MSC--B, a further handover to-either to MSC--A

(figure 19.2/18) or to athird MSC (M SC--B") (figure 19.2/1b) ismay be necessary in order to continue the
connectioncall.

__ Figure 19.2/3 shows the message flow for a successful subsequent handover to MSC-B'. For a successful
subsequent handover to MSC-A, the messages to and from MSC-B' and VLR-B' are omitted.

.
T

+
+w

MO P AT R_R
o py py

7\
Py oT

+
anao
MS

+

+++
+ P+
+++
+ b+

.
T

MSC-A MSC-B VLR-B

a) Basic handover procedure MSC--A to MSC--B
and subsequent handover procedure MSC--B to MSC--A.

+ 4 w 4 4 o) 4 4+
T T g} T T = T T
a Moo AL 4 apMoo R 4 AT R_R &
T s T o E=p
+ + + + + +
a o . . B . 4
= T T = T T
4 apoo . _pt 4 ayyTR_pta
T T o T E=Fa ey =)
4 4 4 4+
T T T T
| |
MSC-A T MSC-B T VLR-B
E B
| |
T MSC-B' T VLR-B'
E B

b) Subsequent handover procedure MSC--B to MSC--B'.

Figure 19.2/1: Interface structure for handover
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MAP PREPARE HANDOVEER

>
MAP ALLOCATE HANDOVER
NUMEER - -
=
MAP SEND HANDOVER
REPORT -
<
MAP_PREPARE HANDOVER ack
<
— —— MAP_SEND HANDOVER_ ~ ——
=

MAP PROCE3S ACCESS
SIGNALLING -

<
MAP SEND END SIGNAL
<

MAP FORWARD ACCE3S

SIGNALLING —
>
MAF FROCESS ACCESS
SIGNALLING — -
R
MAP SEND END SIGHAL ack
e
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MSC-A MSC-B VLR-B
1
N 2
3
4 <
b 1 g ——
I T= N
6 L 1
;
— 8 __ —
9
S J -
s I

A 4

1) MAP_PREPARE HANDOVER req/ind

2) MAP_ALLOCATE HANDOVER NUMBER reg/ind
3) MAP_SEND_ HANDOVER REPORT reg/ind

4) MAP_PREPARE _HANDOVER rsp/cnf

5) MAP_SEND HANDOVER REPORT rsp/cnf (Note)
6) MAP_PROCESS ACCESS SIGNALLING red/ind
7 MAP_SEND END_SIGNAL reg/ind

8) MAP_FORWARD ACCESS SIGNALLING reg/ind
9) MAP_PROCESS ACCESS SIGNALLING red/ind
10) MAP_SEND END_SIGNAL _rsp/cnf

NOTE:

This can be sent at any time after the connection between MSC--A and MSC--B is established.

Figure 19.2/2: Example of a successful basic handover procedure to MSC--B
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WLE-H
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=k —

1T
| |
|
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- o T
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MSC-A MSC-B VLR-B MSC-B' VLR-B'
1
N 2
3
4 >
b 1 g ——
I = N
L I
— 6 —
7
__ 8 —_
9
N 10
11
12 P
- 1 1 13—
1 1 .
14
1 1
16
17

1) MAP PREPARE HANDOVER reqg/ind

2) MAP_ALLOCATE HANDOVER NUMBER reqg/ind

3) MAP_SEND HANDOVER REPORT reqg/ind

4) MAP_ PREPARE HANDOVER rsp/cnf

5) MAP_SEND HANDOVER REPORT rsp/cnf (Note 1)

6) MAP_PROCESS ACCESS SIGNALLING reg/ind

7) MAP_SEND_END_SIGNAL reg/ind

8) MAP_PREPARE SUBSEQUENT HANDOVER reg/ind

9) MAP PREPARE HANDOVER reqg/ind

10) MAP_ALLOCATE HANDOVER NUMBER reqg/ind

11) MAP_SEND HANDOVER REPORT reqg/ind

12) MAP_ PREPARE HANDOVER rsp/cnf

13) MAP_SEND HANDOVER REPORT rsp/cnf (Note 2)

14) MAP_PREPARE SUBSEQUENT HANDOVER rsp/cnf

15) MAP_PROCESS ACCESS SIGNALLING reg/ind

16) MAP_SEND_END_SIGNAL reg/ind

17) MAP_SEND_END_SIGNAL rsp/cnf (Note 3)

NOTE_1: This can be sent at any time after the connection between MSC--A and MSC--B is established.
NOTE 2: This can be sent at any time after the connection between MSC-A and MSC-B' is established.
NOTE 3: At this stage, the subseguent handover is complete. Any further interworking between MSC-A and MSC-B'

is the same as the interworking between MSC-A and MSC-B after basic handover

Figure 19.2/3: Example of a successful subsequent handover towards a third MSC
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The MAP signalling procedures for inter-M SC handover support the allocation of a handover number or one or more
rel ocation numbers and the transfer of encapsulated BSSAP or RANAP messages.

The minimum application context version for the MAP handover application context shall be:

- version 3for inter-MSC UTRAN to UTRAN handover;

- version 3for inter-MSC intersystem handover from GSM BSS to UTRAN;

- version 2 for inter-MSC intersystem handover from UTRAN to GSM BSS.

NOTE: If the MAP handover application context version 2 is used, subsequent handover to UTRAN is not
possible.

The minimum application context version for the MAP handover application context should be version 2 for inter-MSC
handover from GSM BSS to GSM BSS.

NOTE: If the MAP handover application context version 2 or lower is used, subsequent handover to UTRAN is
not possible.

The BSSAP or RANAP messages encapsulated in MAP messages are processed by the Handover Control Application
in each MSC. Theinformation in the encapsulated BSSAP or RANAP messages is passed from the Handover Control
Application to the MAP process at the sending end; the notation used in the SDL diagrams for the MAP processesis
"HO CA MESSAGE ind(Message transfer)". Theinformation in the encapsulated BSSAP or RANAP messagesis
passed from the MAP process to the Handover Control Application at the sending end; the notation used in the SDL
diagrams for the MAP processesis"HO CA MESSAGE req(Message transfer)".

For details of the interworking between the A-interface and MAP procedures or the lu-interface and MAP procedures,
see 3GPP TS 23.009 [21] and 3GPP TS 29.010 [58].

19.2.2 HandeverpProcedure in MSC--A

This subclause describes the inter-M SC handover procedure in MSC-A; it covers basic inter-M SC handover to ancther
MSC (MSC-B) and subseguent inter-M SC handover to athird MSC (MSC-B') or back to the controlling MSC
MSC-A).

The MAP processin MSC-A to handle inter-M SC handover is shown in figure 19.2/4. The MAP process invokes
macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;
Check Indication see subclause 25.2.1.
Check Confirmation see subclause 25.2.2.

Communication between the MAP handover process and the Handover Control application is represented by the
HO CA MESSAGE service. For adetailed description of the interworking between the Handover Control applications
in different MSCsfor the inter-M SC handover procedure, see 3GPP TS 23.009 [21].

19.2.2.1 Basic handover

The handling in MSC-A for basic inter-M SC handover is shown in sheets 1 to 6 of figure 19.2/4.

Sheet 1: The MAP PREPARE HANDOVER request may contain:

- _anindication that handover number allocation is not required;

- thetarget Cel ID, for compatibility for handover to GSM;

- thetarget RNC ID, for SRNS relocation or inter-system handover from GSM to UMTS;
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- _thelMSI;

- UMTS encryption information and UMTS integrity protection information, which are necessary for inter-system
handover from GSM to UMTS;

- GSM radio resource information (channd type).

The conditions for the presence of these parameters and the processing in MSC-B (3G MSC-B) are described in detall
in 3GPP TS 29.010[58] and 3GPP TS 23.009 [21].

Sheet 22 The MAP PREPARE HANDOVER confirmation contains one of:

- no handover number, if the MAP PREPARE HANDOVER request included an indication that handover
number allocation is not required;

- _ahandover number;

- __oneor morerelocation numbers.

Sheet 22 The MAP PREPARE HANDOVER confirmation contains BSSAP or RANAP signalling information, which
is passed to the Handover Control application in MSC-A.

Sheet 2: If the MAP PREPARE HANDOV ER confirmation contains an indication that M SC-B does not support
multiple bearers, the Handover Control application in MSC-A may request handover of one bearer to the same cell in
MSC-B.

Sheset 5: If the original MAP PREPARE HANDOVER reguest included a parameter indicating that handover number
alocation is not required, the Handover Control application in MSC-A may request ahandover number (or one or more
relocation numbers); thistriggers afurther MAP PREPARE _HANDOVER request towards MSC-B
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19.2.2.2 Handling of access signalling

The Handover Control application in MSC-A may forward access signalling to any of the MS, RNS-B or BSS-B using
the MAP FORWARD ACCESS SIGNALLING service: any of the MS, RNS-B or BSS-B may forward access
signaling to the Handover Control application in MSC-A using the MAP PROCESS ACCESS SIGNALLING
service. These are non-confirmed services.

19.2.2.34  Subsequent handover

The handling in MSC-A for subsequent inter-M SC handover is shown in sheets 7 & 8 of figure 19.2/4. 1f the Handover
Control Application determines that the call isto be handed over to athird MSC (MSC-B)) it triggers another instance
of the MAP process to handle the basic handover to MSC-B', and reports the result of the subsequent handover to the
instance of the MAP process which handles the dia ogue with MSC-B.

Sheet 8: While the MAP processin MSC-A iswaiting for the completion of subseguent handover, it relays access
signalling between the Handover Control application and the MS, RNS-B or BSS-B as described in subclause 19.2.2.2.
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19.2.3 HandeverpProcedure in MSC--B

This subclause describes the handover or rel ocation procedure in MSC-B; it covers basic handover or relocation from

the controlling MSC (M SC-A) and subseguent handover or rel ocation.

The MAP processin MSC-B to handle handover or relocation is shown in figure 19.2/5. The MAP process invokes
macros not defined in this clause; the definitions of these macros can be found as follows.

Receive Open_Ind see subclause 25.1.1;
Receive Open_Cnf see subclause 25.1.2;
Check_Indication see subclause 25.2.1.
Check_Confirmation see subclause 25.2.2.

Communication between the MAP handover process and the Handover Control application is represented by the
HO CA MESSAGE service. For adetailed description of the interworking between the Handover Control applications
in different MSCsfor the inter-M SC handover procedure, see 3GPP TS 23.009 [21].

The ordering of allocation of handover number and radio resources shown in the SDL diagramsis not mandatory.

19.2.3.1 Basic handover

The handling in MSC-B for basic inter-M SC handover is shown in sheets 1 to 7 of figure 19.2/5.

Sheet 2: If the MAP PREPARE HANDOVER indication included a parameter requesting multiple bearers but MSC-B
does not support multiple bearers, MSC-B sendsa MAP PREPARE HANDOVER response indicating that multiple
bearers are not supported, and waits for apossible MAP PREPARE HANDOVER indication requesting handover of a

single bearer.

Sheset 6: If the original MAP PREPARE HANDOVER indication included a parameter indicating that handover
number allocation is not required, MSC-A may send afurther MAP_PREPARE HANDOVER request to request the
allocation of a handover number (or one or morerel ocation numbers).
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19.2.3.23  Handling of access signalling

The Handover Control application in MSC-A may forward access signalling to any of the MS, RNS-B or BSS-B using
the MAP FORWARD ACCESS SIGNALLING service: any of the MS, RNS-B or BSS-B may forward access
signaling to the Handover Control application in MSC-A using the MAP PROCESS ACCESS SIGNALLING
service. These are non-confirmed services. Signalsto or from any of the MS, RNS-B or BSS-B are routed through the
Handover Control application in MSC-B.

19.2.3.35  Subsequent handover

The handling in MSC-B for subseguent inter-M SC handover is shown in sheet 8 of figure 19.2/5.

While the MAP processin MSC-B is waiting for the completion of subsequent handover, it relays access signalling
between MSC-A and the MS, RNS-B or BSS-B through the Handover Control application as described in subclause
19.2.3.2.
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19.2.4 Handevererror-handling-macroMacro Receive Error From_HO_CA

This macro is used fer-by the handover processesdures in MSC-A and MSC-B to receive errors from-the MSCs-and

from the Handover Control Application at any state of a handover process.

19.2.5 HandeverpProcedure in VLR-B

The processin VLR-B to handle arequest for a handover number is shown in figure 19.2/7. The process invokes
macros not defined in this clause; the definitions of these macros can be found as follows.

Receive Open Ind see subclause 25.1.1;

Check Indication see subclause 25.2.1.
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Process MSC_A_HO

\HO CA_MESSAGE _ind,
“'see NOTE 1,
w [Handover request]

wMAP OPEN_req
’AMAP PREPARE_HANDOVER_req
'MAP_| DELIMITER_req

Receive_Open

19.2.2_1.1(13)

Cnf |
‘ L - - - - -
Ok Vr Error

Perform </— O_CA MESSAGE_req

MAP Vr ee NOTE 1

Dialogue N L | A _______________
Wait_for
PH result ( NULL >

‘HO CA_MESSAGE _req.
\see ' NOTE 1

-

J multiple bearer not supported

oo oo oo
| | Receive_error
-~ “MAP_PREPARE_HANDOVER _cnf fge_ezi“bda“se -~ lfrom HG_CA
Lol 4 or MSC
o Provider error Null,
Vi Error
Co%?rer(r:\:ﬁon -4 See subclause 25.2 User error
L Data error
Ok | ‘

‘MAP U_ABORT _req.
\see NOTE 1

~ indicated?

Wait_for_
O_completiol

on Vi
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process Handover_MSC_A

|Process in MSC-A (the Anchor MSC) |
|to handle inter-M SC handover to 7
|
|
|

| MSC-B (the Relay MSC) and
| subsequent handover back to MSC-A

HO_MSCAL(8)

Signals to/from theleft
are to/fromthe Handover

Control Application in MSC-A
signals toffrom the right

Enmor

Null

MAP_U_ABORT
req

Null

| or to MSC-B' (the new Relay MSC) are to/fromM SC-B
Null
HO_CA_MESSAGE_ind
(Handover Request)
MAP_OPEN_req
MAP_PREPAR E_HANDOVER_req
MAP_DELIMITER_req
Receive_
Open_Cnf
OK vr
0 _CA_MESSAGE._req Rerform
(MAP Eror) MAP Vr
dialogue
Wait_For_
Prepare_ Null
Handover_Result
HO_CA MESSAGE_ind T sE MAP_U_ABORT_ind,  |Mafrc
(Call Release) N - MAP_P_ABORT _ind . -
ind - - ind
HO_CA MESSAGE_req MAP_CLOSE_
(Connection Closed) req

Null

HO_CA _MESSAGE_req
(MAP Error)

Null

Figure 19.2/4-2/1 (sheet 1 of 813): Process HO MSC_A-HO
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Process MSC_A_HO

Wait_for
Resend

" see NOTE 1.

[Handover request]

Receive_error
from HO_CA
or MSC

Null,
Error

19.2.2_1.2(13)

-

'MAP_PREPARE_HANDOVER req
| MAP_DELIMITER req

e )
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process Handover_MSC_A

: Processin MSC-A (the Anchor MSCﬁ \
| to handle interM SC handover to 7 Prepare_
|
|
|

Wait_For_

| MSC-B (the Relay MSC) and Handover_Result
| subsequent handover back to MSC-A -
| or to MSC-B' (the new Relay MSC)

HO_MSCA2(8)

Signals to/from theleft
are to/fromthe Handover

Control Application in MSC-A
signals toffrom the right
are to/fromM SC-B

MAP_
PREPARE_
HANDOVER_
cnf
Check_
Confirmation
2N\
OK rovider Error User Error, Data Error
MAP_U_
ABORT_
req
HO_CA MESSAGE_req HO_CA_MESSAGE_req
(Prepare Handover Result) (MAP Enmor)
No
Multiple bearer notsupported Null
indication received? u
Yes
Wait_For_HO "
Completion_ WS:S—GF%—
on MSC_B
HO_CA MESSAGE_ind HO_CA_MESSAGE_ind
(Handover Request) (Error)
E?:rce;‘:zr—n MAP_PREPARE_HANDOVER_req k"ggﬁg—
HO. CA MAP_DELIMITER_req =
Eror Null
Wait_For_HO_ Wait_For_
Completion_ Null Prepare_ Null
On_MSC_B Handover_Result
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Process MSC_A_HO

19.2.2_1.3(13)

Wait_for_
O_Completio
—on MSC-
!l __
HO_CA_MESSAGE_ Receive_error| 1 See subclause
[~ |ind, see NOTE 1, fromHO_CA |~ 1924
‘ [Message transfer] or MSC Lo -
MAP_FORWARD_ACCESS_ Error Null
SIGNALLING_req
MAP_DELIMITER _req
Wait_for_
O_Completio NULL
MAP_SEND_END_
SIGNAL _ind
Check_ | J See subclause MAP_PROCESS_ACCESS_
Indication 125.2 SIGNALLING_ind
Ok Error Check_ | !Seesubclause
Indication 125.2
Ok

HO_CA_MESSAGE
[ |req, see NOTE 1,
[Handover complete]

MAP_U_ABORT req

call
on NULL

Wait_for_
O_Completio

HO_CA_MESS

| |req, see NOTE
[Message transfer]

AGE_
1
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process Handover MSC_A HO_MSCA3(8)
: };roiceissiiniwlisé»; (E;Aincihoir l\;Sic)—r \ Signals to/from theleft
|to handle inter-M SC handover to 7 are to/fromthe Handover
| MSC-B (the Relay MSC) and | Wait For HO Control Application in MSC-A
| subsequent handover back to MSC-A | Completion_ signals toffrom the right
LorflofMﬁSg—%‘ (lhf rlev\i R:el,ay,M,Sc,) o | On_MSCB_ are to/fromM SC-B

HO_CA MESSAGE.ind MAP_SEND MAP_PROCESS_

| (Message Transfer) END_SIGNAL ¢ ACCESS_ |
ind SIGNALLING_ind
MAP_FORWARD_ACCESS_SIGNALLING_req Check_ Check_
MAP_DELIMITER_req Indication Indication
OK
Wall_For_HO_ HO_CA MESSAGE._req HO_CA MESSAGE_req
on IE)/ISC B (Handover Complete) (MAP Emor)
\—/
Eror OK
MS_On_ X'Qgﬁg— V‘g‘rﬁz‘;"—igo— HO_CA MESSAGE._req
MSCB req - On_MSC_§ (Message Transfer)
Wait_For_HO_
Null Completion_
on_MSC_B
Wait_For_HO_
Completion_
on_MSC_B
gngE MAP_U_ABORT _ind, m‘;I—CE
- MAP_P_ABORT_ind a =
req - = = ind
HO_CA MESSAGE_req HO_CA MESSAGE_req HO_CA _MESSAGE_req
(Connection Closed) (MAP Error) (MAP Error)
Wait_For_HO_
Null Null Completion_
Oon_MSC_B
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Process MSC_A_HO

ind, see NOTE 1,
[Message transfer]

HO_CA MESSAGE_

Receive_error

or MSC

from HO_CA |

19.2.2_1.4(13)

_ See subclause
19.2.4

|
L

Error

Call
on

MAP_PROCESS_ACCESS_
SIGNALLING_ind

SIGNALLING_req

MAP_FORWARD_ACCESS_

MAP_DELIMITER_req

Call
on

Check_ B J See subclause
Indication 125.2
Error Ok
HO_CA MESSAGE_
| |req, see NOTE 1,

[Message transfer]

Call

on
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process Handover_MSC_A

|Process in MSC-A (the Anchor MSC) |
|to handle inter-M SC handover to 7
|
|
|

| MSC-B (the Relay MSC) and

HO_MSCA4(8)

Signals to/from theleft
are to/fromthe Handover
Control Application in MSC-A

| subsequent handover back to MSC-A MS_On_ signals toffrom the right
| or to MSC-B’ (the new Relay MSC) MSC_B are to/fromM SC-B
HO_CA_MESSAGE_ind E?gfe;‘r’(% MAP_PROCESS_ACCESS_
(Mes sage Transfer) HO CA ~ SIGNALLING _ind
Enror Null
MAP_FORWARD_ACCESS_SIGNALLING_req MS_On_ - Check_
MAP_DELIMITER_req MSC_B Indication
Enmor OK
MS_On_ HO_CA MESSAGE_req
MSC_B (Message Transfer)
MS_On_ MS_On
MSC_B MSC_B
MS_On
MSC_B
E:AfgéE MAP_U_ABORT_ind, m};TCE
— MAP_P_ABORT_ind . -
req - - - ind
HO_CA_MESSAGE_req HO_CA_MESSAGE_req HO_CA_MESSAGE_req
(Connection Closed) (MAP Error) (MAP Error)
MS_On
Null Null MSC B

Figure 19.2/4-2/1 (sheet 4 of 813): Process HO MSC_A-HO
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Process MSC_A_HO

T5ee
[Close connection

HO_CA_MESSAGE_

19.2.2_1.5(13)

HO_CA MESSAGE_

[ |ind, see NOTE 1,

[HO Number required]

om

MAP_PREPARE_
HANOVER_req
MAP_DELIMITER_req

Wait_for_
HO_Number

MAP_PREPARE

SUBSEQUENT_HANDOVER _ind

This test is done in the
Handover Control

application (see

=

23.009)

HO_CA_MESSAGE _
| T |req, see NOTE 1,
[Request for HO]

|
1
|
| ! Subcequent HO
1to a third MSC required
L

MAP_SEND_END_SIGNAL_req Check_ _ See subclause
MAP_CLOSE_req Indication 125.2
Ok Error

No

User Error :=
Unknown MSC

Wait_for
HO_Indication,

HO_CA MESSAGE_

| T req, see NOTE 1,

[Request for HO]

—
. ! Subcequent HO
back to MSC-A

[N

MAP_PREPARE_
SUBSEQUENT_
HANOVER _rsp

MAP_DELIMITER req
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process Handover_MSC_A

|Process in MSC-A (the Anchor MSC) |
| to handle interM SC handover to

| MSC-B (the Relay MSC) and

| subsequent handover back to MSC-A
| or to MSC-B' (the new Relay MSC)

MS_on_
MSC_B

HO_CA_MESSAGE_ind
¢ (Call Release]

MAP_CLOSE_req

MAP_SEND_END_SIGNAL_rsp

HO_CA MESSAGE_ind
(HO Number Required)

MAP_PREPARE_HANDOVER_req
MAP_DELIMITER_req

MAP_
PREPARE_
HANDOVER _cn

Check_
Confirmation

HO_MSCA5(8)

Signals to/from theleft
are to/fromthe Handover

Control Application in MSC-A
signals toffrom the right
are to/fromM SC-B

User Error, Data Error

Handover number
received?

HO_CA MESSAGE_req
(MAP Error)

HO_CA_MESSAGE_req

(Routing information)

Null
OK
Yes
No
Set HO-number: Set HO-number:
present notpresent
MS_On
MSC_B

<: Provider Errot >

HO_CA _MESSAGE_req
(MAP Error)

Null

Figure 19.2/4-2/1 (sheet 5 of 813): Process HO MSC_A-HO
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Process MSC_A_HO

Wait_for_
HO_Number

MAP_PREPARE_HANDOVER_cnf

Check_ |
Confirmation

Provider errg

Receive_error
from HO_CA
or MSC .

19.2.2_1.6(13)

>

User error
Data error

Null

$et HO-Number

Bet HO-Number
= not present

= present
HO_CA_MESSAGE_
| |req, see NOTE 1,
[Routing information]
Call
on

Call
on

Ok
—NUM No | |HO_CA_MESSAGE_
resent? req, see NOTE 1
Yes

NULL
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process Handover_MSC_A

|Process in MSC-A (the Anchor MSC) |
|to handle inter-M SC handover to 7
|
|
|

| MSC-B (the Relay MSC) and
| subsequent handover back to MSC-A
| or to MSC-B' (the new Relay MSC)

Wait_For_HO_
Number_From_

MSC_B

HO_MSCA6(8)

Signals to/from the | eft
are to/fromthe Handover

Control Application in MSC-A
signals to/ffrom the right
are to/fromMSC-B

MAP_
CLOSE_
req

MAP_U_ABORT_ind,
MAP_P_ABORT_ind

MAP_
NOTICE_
ind

HO_CA MESSAGE_req
(Connection Closed)

HO_CA MESSAGE_req
(MAP Error)

Null

Null

Wait_For_HO_

Number_From_
MSC_B

Null

Null

Wait_For_HO_

Number_From_
MSC_B

HO_CA MESSAGE_req
(MAP Error)

Wait_For_HO_
Number_From_

MSC_B

Figure 19.2/4-2/1 (sheet 6 of 813): Process HO MSC_A-HO
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Process MSC_A_HO

Wait_for_
HO_Indicatio

19.2.2 1.7(13)

HO_CA_MESSAGE._

Lregrsee NOTE
< [HO preparation result] >

[ |ind, see NOTE 1,

MAP_PREPARE_
SUBSEQUENT _
HANDOVER _rsp
MAP_DELIMITER_req

HO_CA_MESSAGE_

[Message transfer]

MAP_FORWARD_
ACCESS_
SIGNALLING_req

MAP_DELIMITER _req

F————————

Receive_error| 1 see subclause
fromHO_CA[ ™ 71924

or MSC Lol

Null

Wait_for_ ‘ Call
O_Completiol NULL on
—on MSC- -

HO_CA MESSAGE_
reg, S
~[[HO preparation result

MAP_SEND_END_
SIGNAL_rsp

Call
on

Wait_for_
HO_Indication,

MAP_PROCESS_ACCESS_
SIGNALLING_ind

Check_
Indication

Error Ok

_ See subclause
125.2
[

Wait_for_
HO_Indication,

HO_CA_MESSAGE_

| |req, see NOTE 1,

[Message transfer]
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process Handover_MSC_A

: Processin MSC-A (the Anchor MSCﬁ \
|to handle inter-M SC handover to 7
|
|
|

| MSC-B (the Relay MSC) and
| subsequent handover back to MSC-A
| or to MSC-B' (the new Relay MSC)

HO_MSCA7(8)

Signals to/from the | eft
are to/fromthe Handover

Control Application in MSC-A
signals to/ffrom the right
are to/fromMSC-B

MAP_PREPARE_SUBSEQUENT._
HANDOVER_rsp
MAP_DELIMITER_req

MS_On_
MSC_B
MAP_PREPARE_SUBSEQUENT_HANDOVER_ind
Check_
Indication
OK Error
No
MSC
known?
Yes
Set User Error:
Unknown MSC
HO_CA _MESSAGE_req
(Handover Request)
Wait_For
= = MS_On
Subsequent_ MSC B

Handover

HO_CA MESSAGE_ind
(Subsequent Handover Failure)

Set User Error:
Subsequent
Handover
Failure
MAP_PREPARE_SUBSEQUENT_ MAP_PREPARE_SUBSEQUENT_
HANDOVER_rsp HANDOVER_rsp
MAP_DELIMITER_req MAP_DELMITER_req
Wait_For_
Subsequent_ MS_On
MSC_B

Handover_
Completion

A MESSAGE_ind
Subsequent Handover Conplete)

2 END_SIGNAL_sp
MAP_CLOSE

>

—————

Figure 19.2/4-2/1 (sheet 7 of 813): Process HO MSC_A-HO
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The state changes tonerds MSGB only.
No changes tonerds MSC-B

Process MSC A HO 1922 1813
Figure 19.2.2/1: HOIn MSG-A %
—
HO CA MESSAGE ind, HO CA MESSAGE ind, Receive arar
—seeNOTE 1 see NOTE 1 fromHO CA — Seesubclause 1
[HO-Request] [HO preperation resut] a MsC
Nul,
Eror
MAP_OPEN req MAP_PREPARE_SUBSEQUENT
MAP PREPARE HANDOVER rsp SRV
HANDOVER req MAP_DELIMITER req
MAP_DELIMITER req NULL
ToMSGB ToMSGB
cal
on
MSCB
FromMSCB
HO_CA MESSAGE, I, MAP_PROCESS ACCESS
seeNOTE L, SGNALLING ind. -
[Message transfer] -
MAP_FORWARD ACCESS Check
SIGNALLING req indication — Seesuxlause 252
MAP_DELIMTER req
BEror Ck
ToMSCB
HO CA MESSAGE req
I seeNOTE 1,
§ Message transfe]
resve . seqtdases1 [ ]
Ok \s Eror N
Wait for
SB HO_
Indication
Pafom HO CA_ VESSAGE reg,
MM SeNOTE L
Didogue
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process Handover_MSC_A

: Processin MSC-A (the Anchor MSCﬁ
| to handle interM SC handover to

| MSC-B (the Relay MSC) and

| subsequent handover back to MSC-A
| or to MSC-B' (the new Relay MSC)

equent_Handover,
bseque andover_Completion

HO_MSCAB8(8)

Signals to/from theleft
are to/fromthe Handover

Control Application in MSC-A
signals toffrom the right
are to/fromM SC-B

. Receive
HO_CA_MESSAGE_ind . —
(Message Transfer) MAP_PROCESS_ACCESS_SIGNALLING_ind Emor_From_
HO_CA
Null Eror
MAP_FORWARD_ACCESS_SIGNALLING_req Check_ Null MS_On_
MAP_DELIMITER_req Indication MSC_B
Eror OK
HO_CA MESSAGE_req
(Message Transfer)
Wait_For_
- Handover_
Indication
ubsequent_Handover,
bsequent_Handover_Completion
hcﬂfgéE MAP_U_ABORT_ind, ’l\\lﬂg}?l'l_CE
= MAP_P_ABORT _ind . -
req - - - ind
HO_CA MESSAGE_req HO_CA MESSAGE_req HO_CA MESSAGE_req
(Connection Closed) (MAP Error) (MAP Error)
Null Null

Figure 19.2/4-2/1 (sheet 8 of 813): Process HO MSC_A-HO
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Process MSC_A_HO

HO_CA_MESSAGE_ind,
see NOTE 1,
[Message Transfer]

19.2.2_1.9(13)

MAP_PROCESS_ACCESS_
SIGNALLING_ind

MAP_FORWARD_ACCESS_SIGNALLING_req, Check_
, IMAP_DELIMITER_req Indication
1
- - - - — - —
! | Error Ok

Wait_for
SPH_result

Wait_for
SPH_result

HO_CA_MESSAGE_req,

| |see NOTE 1

[Message Transfer]
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Process MSC_A_HO 19.2.2 1.10(13)

Wait_for
SPH_result

7777777777777 | Receive_error
MAP_PREPARE_HANDOVER_cnf See subclause 19.2.4 - -1/from HO CA
,,,,,,,,,,,,,, 1 or MSC
N Null,
| Error
Co%?rer(r:\:ﬁon - See subclause 25.2
Ok | S
HO_CA_MESSAGE_req. Provider error
[ |see NOTE 1, User error
[Message Transfer] Data error
Ye B e
multiple bearer not supported MAP_U_ ! ,
indicated? ABORT _re “to MSC-B
L - - - - - —
No
Wait_for_ Wait_for_
Resend HO_request
__(SP B’
HO_CA_MESSAGE _ind, Receive_error
[ |see NOTE 1 from HO_CA
[HO-Request] or '\{IQ(‘ Null, Error
77777777 | UserError:=
toMSC-B - SubsequentHandover
,,,,,,,,, [
Cem s 1
MAP_PREPARE_HANDOVER_req MAP_PREPARE_SUBSEQUENT_ | ' |
MAP_DELIMITER_req HANDOVER_rsp
MAP_DELIMITER_req
HO_CA MESSAGE _req,
see NOTE 1,
[Message Transfer]

Wait_for Call
SPH_result on
M -B
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Process MSC_A_HO 19.2.2 1.11(13)

Wait_for
HO_reques
_for MSC-B'
N --- - - - - - - - - - -~
HO_CA_MESSAGE _ind, Receive_error| |
see NOTE 1 from HO_CA [~ ~ See subclause 19.2.4
[HO preparation result] on MSC b
Error Null
UserError :=
SubsequentHandgver NULL
L Failure |
,,,,,,,,, PR
! |
A‘To old MSC-B ' A‘To old MSC-B

MAP_PREPARE_SUBSEQUENT _ MAP_PREPARE_SUBSEQUENT _
HANDOVER _rsp HANDOVER _rsp
MAP_DELIMITER_req MAP_DELIMITER req

Wait_for_ Call
O_Completio on

CR page 116



3GPP TS 29.002 v5.6.2 (2003-06)

CR page 117

Process MS

C_A_HO

19.2.2_1.12(13)

Wait_for_
O_Completio
—on MSC-B'
MAP_SEND_END_ MAP_PROCESS_ACCESS_
} SIGNAL _ind SIGNALLING_ind
|
|
e
|
' - from MSC-B'
|
r-—-——~>~>>"~>"~"=—7777 r-——~>~>">"~"~>~~7 7=
| |
Ir%?fgtli(gn - See subclause 25.2 Ir%?ggtli(an - See subclause 25.2
Ok Error Ok Error
| |HO_CA MESSAGE_req, MAP_U_ | |HO_CA_MESSAGE req,
see NOTE 1 ABORT_req see NOTE 1
[Message transfer]

Wait_for_
Call_on

Wait_for_
NULL O_completio
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Process MSC_A_HO

Call_on_

< Wait_for_
—_MSC-

19.2.2_1.13(13)

HO_CA MESSAGE_
ind, see NOTE 1

MAP_SEND_END_
I |SIGNAL _rsp,
1 |MAP_CLOSE_req

MAP_PROCESS_
ACCESS_
SIGNALLING_ind,
MAP_DELIMITER ind

F————————

Receive_error| 1 see subclause
-

fromHO_CA |~ "192.4
or MSC Lol
Null,
Error
Call
on

HO_CA_MESSAGE _ind
see NOTE 1

HO_CA MESSAGE_
req, see NOTE 1

[P
MSC-B is Check_ | _ 'See subclase

MSC-B' Indication 125.2
Ok Error

Wait_for_
Call_on_

)T

MAP_FORWARD_ACCESS_
SIGNALLING_req
MAP_DELIMITER req

I
b
I

Wait_for_
Call_on_

|
|
:
|
|

To old MSC-B
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Process MSC_B_HO 1(11)
m e - < NULL
| I
:Figure 19.2.3/1: HOin MSC—E
| |
,,,,,,,,,,,,,,,,,,,, mmm

freceive_Oper 4‘See section 25.1
Ind |
L
Ok
Vr Error
Wait for_
service_
. MAP_ Perform
MAP_PREPARE_HANDOVER_ind NOTICE MAP Vi
ind i

MAP_
Check oo CLOSE_
Indication |~~~ Seesecton25.2 re
L
Ok
Error
no MAP_PREPARE_HANDOVER_rsp,
MAP_CLOSE req,
yes
no
no
HO_CA_MESSAGE _req,
user error = see NOTE 1
Target Cell Outside [Handover request]
Group-Gall-Are
Ye s

Wait_for_
Channel

Yes

e ) (

MAP_PREPARE_HANDOVER_rsp
MAP_CLOSE rsp

MAP_PREPATRE_HANDOVER_rsp
MAP_DELIMETER_req

Wait for_
service_

S
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process Handover_MSC_B HO_MSCB1(8)
TP Foc;s; |; l\illsic-iB Iﬂ:e EeTa; NTSE)T \ Signals to/from theleft
|to handle inter-M SC handover from - 7 are to/fromM SC-A;
| MSC-A (the Anchor MSC) | signals to/from the right
L | S are to/fromthe Handover
Control Application in MSC-B|
Null
Receive_
Open_Ind
Eror OK vr
Wait_For_ Perform
Null Service_ MAP Vr
Indication dialogue
MAP .
= . MAP_U_ABORT_ind,
il\rlgTICE_ —— MAP_PREPARE_HANDOVER_ind MAP_P_ABORT ind
’\CALAggE Check_
req - Indication
OK Eror
No
Null VBS or MAP_PREPAR E_HANDOVER_1sp
VGCS? MAP_CLOSE_req
Yes
Yes
New cell in Group
Call area?
No
No
Set User Error Handover number
Target cell outside allocation
Group Call area required?
Yes
MAP_PREPARE_HANDOVER_rsp HO_CA_MESSAGE_req
MAP_CLOSE_req (Handover Request)
Wait_For
Null @ Channei Null

Figure 19.2/5:3/% (sheet 1 of 811): Process HO MSC B-HO
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Process MSC_B_HO 19.2.3_1.2(11)

I

MAP_OPEN_req
MAP_ALLOCATE_HANDOVER_NUMBER_req
MAP_DELIMITER _reg

Receive_Open
Cnf

Error,

OK
Vr

user error=
NoHandover
NumberAvailable

MAP_PREPARE_HANDOVER_rsp,
MAP_CLOSE_req

Wait_for_ NULL

HO_Number
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process Handover_MSC_B

HO_MSCB2(8)

TP Foc;s; |; l\illsic-i Iﬂ:e EeTa; NTSE)T \ Signals to/from theleft
|to handle inter-M SC handover from - 7 1 are to/fromM SC-A;
| MSC-A (the Anchor MSC) | signals to/from the right
L | are to/fromthe Handover
Control Application in MSC-B|
unless marked othewise
. N
Multiple °
bearer
requested?
Yes
Multiple
bearer
supported?
No Yes
MAP_OPEN_req
MQE—BEEKA/T?EF;HQNDOVER—'SP MAP_ALLOCATE_HANDOVER_NUMBER_req
- -req | | MAP_DELIMITER_req
|
|
| - _
'
! 4 To VLR-B
Wait_For_ Receive |
Service. = e
Indication OrERCH
Vr, Error OK
Wait_For_
Handover_
Number
— MAP_ALLOCATE_HANDOVER_NUMBER_cnf — MAP_SEND_HANDOVER_REPORT_ind
| |
| |
| |
[P e
Check_ \ 77777777
Indication
Eror OK

Set User Error:
No Handover
Number available

P

MAP_PREPARE_HANDOVER_rsp
MAP_CLOSE_req

Set User Error:
System failure

Null

HO_CA _MESSAGE_req
(Handover Nunmber
allocated)

Wait_For_
Chamnel

Figure 19.2/5:3/% (sheet 2 of 811): Process HO MSC B-HO
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Process MSC_B_HO 19.2.3_1.3(11)

Wait_for_

HO_Number

MAP_SEND_HANDOVER_REPORT _ind MAP_ALLOCATE_HANDOVER_NUMBER_cnf

Check_ !
Indication [

ok Error

user error =
NoHandover
NumberAvailable

user error=
System Failure

HO_CA_MESSAGE_req, MAP_PREPARE_HANDOVER_rsp
see NOTE 1 MAP_CLOSE_req

Wait_for_
Channel

NULL
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process Handover_MSC_B HO_MSCB3(8)

: Processin MSC-B (the Relay MSC)
|to handle inter-M SC handover from - 7
| MSC-A (the Anchor MSC) |

T\ Signals to/from thel eft
are to/fromM SC-A;

signals to/from the right

] I Wait_For_ are to/fromthe Handover
Channel Control Application in MSC-B
= Sy
ind = (Handover Request ack) HO CA ~
Null
MAP_ No sccp MAP_U_
CLOSE_ segmentation ABORT_
req required? req
Yes
. MAP
(10 G NIESEr, I DELIMITER Null Null
(MAP Enmor) req -

MAP_PREPARE_HANDOVER_fsp
MAP_DELIMITER_req

Null —

Wait_For_

Connection

Wait_For_Assignment,

Wait_For_Channel,

Wait_For_Connection,
MS_On_MSC_B

MAP_U_ABORT ind gfgéE
MAP_P_ABORT _ind ind -
HO_CA_MESSAGE_ind HO_CA MESSAGE_ind
(MAP Enmor) (Connection Closed)
Null Null

Figure 19.2/5:3/% (sheet 3 of 811): Process HO MSC B-HO
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Process MSC_B_HO 19.2.3_1.4(11)

I

I
HO_CA MESSAGE_ind, Receive_error |
see NOTE 1, from HO_CA |+ - See section 19.2.4
[Handover request ack] or MSC :
Null,
Error

yes
NULL

MAP_DELIMITER _req,

MAP_PREPARE_HANDOVER_rsp
MAP_DELIMITER _req

Wait_for_
connection
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process Handover_MSC_B HO_MSCB4(8)

TP Foc;s; |; l\illsic-iB Iﬂ:e EeTa; NTSE)T \ Signals to/from theleft
|to handle inter-M SC handover from - 7 are to/fromM SC-A;
signals to/from the right

| MSC-A (the Anchor MSC) |
are to/fromthe Handover

Control Application in MSC-B|
unless marked othewise

Wait_For_
Connection

HO_CA_MESSAGE_ind HO_CA MESSAGE_ind HO_CA MESSAGE _ind
(Mes sage Transfer) (Release Handover Number) d

MAP_PROCESS
—— ACCESS_SIGNALLING_req result — m’;g_gg’\d?ﬂ?gg_rselGNAL_req
MAP_DELIMITER_req — red

Wait_For MAP_SEND_HANDOVER_ MS On
Connection RERORJESD MSC_B~
| |MAP_CLOSE_req E
|
|
| - _
N
! <4 To VLR-B
Wait_For_ L 77777777
Connection
Wait_For_
Connection
MAP_ Receive_
NOTICE_ Emor_From_
ind HO_CA
Enmor Null
e
—
MAP_ MAP_U_
CLOSE_ ABORT_
req req
HO_CA_MESSAGE_ind
(MAP Ermror)
Null Null Null

Figure 19.2/5:3/% (sheet 4 of 811): Process HO MSC _B-HO
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Process MSC_B_HO

Wait_for_

connection

19.2.3_1.5(11)

HO_CA_MESSAGE_ind,
see NOTE 1,
[HO-Number release request]

********* Rl
| Receive_error
see section 19.24 - — 4| fromHO_CA
| orMsc
Null,
i Error
HO_CA_MESSAGE_ind, g;—ﬁg‘;’g'issp‘e E_ind,
see NOTE 1 (Message Transfer)
NULL

MAP_DELIMITER _req

MAP_SEND_END_SIGNAL_req

MAP_PROCESS_ACCESS_SIGNALLING_req

Set=
HO number
used

MS
on MSC-B

MAP_DELIMITER_req

Wait_for_
connection

MAP_SEND_HANDOVER_REPORT_rsp
MAP_CLOSE_req

Wait_for_
connection
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process Handover_MSC_B

: Processin MSC-B (the Relay MSC)
|to handle inter-M SC handover from - 7
| MSC-A (the Anchor MSC) |

uy
I

MS_on_
MSC_B

HO_MSCB5(8)

Signals to/from theleft

are to/fromM SC-A;

signals to/from the right

are to/fromthe Handover
Control Application in MSC-B|

—— MAP_SEND_END_SIGNAL_cnf

MAP_FORWARD_ACCESS_
SIGNALLING_ind

HO_CA_MESSAGE_ind
(Message Transfer)

HO_CA_MESSAGE_ind Check_ MAST@T\JRACEE IIE\IZS?:qCCE SS_
(Connection Closec) ndicaton MAP_DELIMITER_req
S —
Eror OK
Null HO_CA MESSAGE_req
(Message Transfer)
MS_On_ MS_On_ MS_On_
MSC_B MSC_B MSC_B
MS_On_
MSC_B
MAP_ Receive_
NOTICE_ Emor_From_
ind HO_CA
Enmor Null
HO_CA MESSAGE_ind MS_On_ -
(MAP Emor) MSC_B u
MS_On_
MSC_B

Figure 19.2/5:3/% (sheet 5 of 811): Process HO MSC B-HO
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Process MSC _

B_HO

HO_CA MESSAGE_ind,
see NOTE 1

MAP_PROCESS_ACCESS_SIGNALLING_req

MAP_DELIMITER _req

19.2.3_1.6(11)

MAP_DELIMITER_ind

MAP_FORWARD_ACCESS_SIGNALLING_ind

HO_CA_MESSAGE req,
see NOTE 1

MS
on MSC-B
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process Handover_MSC_B HO_MSCB6(8)

|Process in MSC-B (the Relay MSC) |\

|to handle inter-M SC handover from - 7
| MSC-A (the Anchor MSC) |

Signals to/from theleft
are to/fromM SC-A;
signals to/from the right

are to/fromthe Handover

Control Application in MSC-B|
unless marked othewise
—— MAP_PREPARE_HANDOVER_ind
Check_
Indication
Eror OK
Yes
HO Number Not Required
parameter present?
No
Yes
Handover number
already used?
No
Set User Error. MAP_OPEN_req
Unexpected MAP_ALLOCATE_HANDOVER_NUMBER_req
data value | | MAP_DELIMITER_req
|
] |
| ——————__
|
[
! 4To VLR-B
|
Receive_ Lo
Open_Cnf
Vr, Error OK
Set User Error. Wait_For_
No Handover Handover_Number_
Number available Allocation
MAP_PREPAR E_HANDOVER_rsp
MAP_DELIMITER_req

MS_On_
MSC_B

Figure 19.2/5:3/% (sheet 6 of 811): Process HO MSC _B-HO
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Process MSC_B_HO

19.2.3_1.7(11)

MS
on MSC-B
,,,,,,,,, j ]
| Receive_error
—— MAP_PREPARE_HANDOVER_ind, See section 19.24 -~ - 4| from HO_CA
| or MSC
fmmm e — o
Check_ ! .
L - — -'See section 25.2
Indication |
|
Null
Ok Error Error
MS NULL
no on MSC-B
HO-Numbem otRequired
parameter present
yes
yes Handover
number already
used
no
user error=
Unexpected
DataValue
MAP_PREPARE_HANDOVER_rsp,
MAP_DELIMITER req
MS
on MSC-B
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process Handover_MSC_B HO_MSCB7(8)

lipriociesisi; l\illsic-i Iﬂ:e EeTa;h/TSE)T\ Wait For Signals to/from theleft
| to handle interM SC handover from - 7 Handover Number are to/fromM SC-A;
a = signals to/from the right

| MSC-A (the Anchor MSC) | Allocation

are to/fromthe Handover
Control Application in MSC-B|
unless marked othewise

MAP_ALLOCATE_HANDOVER_NUMBER_cnf MAP_SEND_HANDOVER_REPORT_ind

Check

Indication

Ermor

HO_CA MESSAGE_req
(Handover Number
allocated)

Set User Error:
No Handover
Number available

]

Set User Error:
System failure

MAP_PREPAR E_HANDOVER_rsp Wait_For_
MAP_DELIMITER_req Assignment
MS_On_ mngCE HO_CA MESSAGE_ind . ?:roe'i‘r’zr—n
MSC_B ind = (Handover Request ack) HO CA
Enmor Null
No
HO_CA MESSAGE_ind Scfnpemmon Wait_For
(MAP Error) I Assignment
required?
Yes
s MAP
WOEILIA DELIMITER
ssignment -
req
MAP_PREPARE_HANDOVER_rsp
MAP_DELIMITER_req
MS_On_
MSC_B

Figure 19.2/5:3/% (sheet 7 of 811): Process HO MSC B-HO
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Process MSC_B_HO

I

MAP_OPEN_req,

MAP_ALLOCATE_HANDOVER_NUMBER_reg,
MAP_DELIMITER_req,

Receive_Open
Cnf

19.2.3_1.8(11)

OK

Wait_for_
HO_Number
alocation

Error,

user error=
NoHandover
NumberAvailable

MAP_DELIMITER_req

MAP_PREPARE_HAND OVER_rsp,

NULL
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process Handover_MSC_B HO_MSCBS8(8)

|Process in MSC-B (the Relay MSC) |\

|to handle inter-M SC handover from - 7
| MSC-A (the Anchor MSC) |

Signals to/from theleft
are to/fromM SC-A;
signals to/from the right
are to/fromthe Handover
Control Application in MSC-B|

HO_CA MESSAGE_ind
(Handover Required)

MAP_PREPARE_SUBSEQUENT_HANDOVER_req
MAP_DELIMITER_req

Wait_For_Perform_

Subsequent_
Handover_Result

MAP_FORWARD_ACCESS_ MAP_PREPARE_SUBSEQUENT_
SIGNALLING_ind HANDOVER_cnf
_—
Check_ HO_CA_MESSAGE_req
Indication (Message Transfer) /
~—
Eror OK
T8 @A, - MAP_PROCESS_ACCESY_
(Vessdye Transier) SIGNALLING_req
MAP_DELIMITER_req
Wait_For_Perform_ Wait_For_Perform_ Check Wait_For_Perform_
Subsequent_ Subsequent_ T i Subsequent_
Handover_Result Handover_Result Handover_Result
T \‘/
OK User Error, Data Error ProvideNzrror
HO_CA MESSAGE _re HOECS—MESS:_'GEE'eq HO_CA MESSAGE_req
(HO-Prepared) ( pDSSOUCHELNCOAEY (Connection closed)
Failure)
MS_On_ MS_On_ Null
MSC_B MSC_B

Figure 19.2/5:3/% (sheet 8 of 811): Process HO MSC _B-HO
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Process MSC_B_HO

W ait_for_
HO_Number
allocation

19.2.3_1.9(11)

MAP_SEND_HANDOVER_REPORT_ind

MAP_ALLOCATE_HAND OVER_NUMBER_cnf

Check_ !
Indication

Ok Error

user error=
SystemFailure

user error =
NoHandover
Number Available

HO_CA_MESSAGE_req
See NOTE 1

Wait-for-
assignment

MAP_PREPARE_HANDOVER_rsp
MAP_DELIMITER_req

MS
on MSC-B

CR page 135



3GPP TS 29.002 v5.6.2 (2003-06)

CR page 136

Process MSC_B_HO

Wait_for_
assignment

HO_CA_MESSAGE_ind,

see NOTE 1
sccp yes
segmentation
required
no

71

N
y 4

(

7 Remove_err

from BAorMSC)

MAP_DELIMITER_req

Null,
Error

19.2.3_1.10(11)

MAP_PREPARE_HANDOVER_rsp
MAP_DELIMITER _req

MS
on MSC-B
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Process MSC_B_HO 19.2.3_1.11(11)

HO_CA_MES SAGE ind,
MAP_SEND_END_SIGNAL_cnf see NOTE 1
[Handover required]

There is no point in

using this macro if all
Check - MAP_PREPARE_SUBSEQUENT_HANDOVER_req
Confirmation exits I_ead to the same | |MAP_DELIMITER_req
handling!
oK

Provider error

Data error
Wait_for_
HO_CA_MESSAGE_req, SPH_result
see NOTE 1, S

[Connection closed]

MAP_U_ABORT _req,
see NOTE 1

The dialogue with MSC-A

\
T has already been closed;
MSC-A sends a
( N MAP_CLOSE_req after
— the MAP_SEND END
SIGNAL _rsp
Receive_error : 7777777777 MAP_FORWARD_

— MAP_PREPARE_SUBSEQUENT_ fromHO_CA | — J1See section 19.2.4 —{ACCESS_
|

HANDOVER _cnf orMScC SIGNALLING_ind

Null,
Error

HO_CA MESSAGE_ind, HO_CA_MESSAGE_req

see NOTE 1, see NOTE4=
[HO-Prepared] [Mes: .

MS NULL Wait_for_
on MSC-B SPH_result
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Macrodefinition Receive_error_from_HO_CA _or_MSC

I\

19.2.4_1(1)

HO—:\‘: C’:‘;“E"ElSSAGE d MAP_U_ABORT ind, MAP_CLOSE

see NO MAP_P_ABORT ind ind

[Error_ind]

\\ I
HO_CA_MESSAGE_req, BA_MESSAGE_req,
—see NOTE 1 see NOTE 1
[Emor_ind] [Connection closed]
] ]
Keep
dialogue
Error 9
indication
Close MAP_NOTICE
dialogue _ind
AP_NOTICE
previously HO_CA_MESSAGE._req,
received yes seeNOTE 1
no
MAP_
MAP_U_ MAP_CLOSE_ DEUMITER Error
ABORT_req req req -
]

NULL

CR page 138



3GPP TS 29.002 v5.6.2 (2003-06) CR page 139

macrodefinition Receive_Error_From_HO_CA REF_HOCA1(1)

‘rMacro inthe MSC to handle—r\ Signals to/from the | eft

|an error indication from the - 1 are to/fromthe local Hando ve
| Handover Control Application | Control Application;
L __ J S signals to/ffrom the right

are to/fromthe distant M SC

HO_CA MESSAGE_ind
(Error Indication)

Error
indication?
Keep dialogue Close dialogue
MAP_NOTICE
previously received?
No Yes

MAP_ MAP_U_ MAP_
DELIMITER_ ABORT_ CLOSE_
req req req

S EE

Figure 19.2/6-4/1: Macro Receive_error_from_HO_CA—e+MSC
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Process VLR_B_HO

ERROR

NULL

eceive_Open_ind

19.2.5_1.1(2)

Error,

MAP_ALLOCATE_HANDOVER_NUMBER _ind NULL

Check_
Indication

OK

/Hﬁdher\
Number

yes

vailabl

User Error=
No Handover
Numbers Available

MAP_ALLOCATE_HANDOVER_NUMBER_rsp,
MAP_CLOSE _req

NULL

Select
handover
number

Mark Number

as allocated
MAP_SEND_HANDOVER_REPORT _req,
MAP_DELMITER_req
Wait_for_
removal
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process Handover_VLR_B HO_VLRB1(1)
:T’r;c;s; i; ;LE-E (;hei\liLRT o;lﬁe—r \ Signals to/from theleft
| Relay MSC) to handle inter-MSC - are to/fromM SC-B;
| handover from MSC-A to MSC-B | signals from the right
L | are from the handover
control application in VLR-B
Null
Receive_
Open_Ind
OK Vr, Error
— MAP_ALLOCATE_HANDOVER_NUMBER_ind Null
Check_
Indication
Eror OK
No
Handover number
‘ available?
Set User Error Yes
No Handover
number available
Allocate
Handover number
MAP_ALLOCATE_HANDOVER_NUMBER_rsp MAP_SEND_HANDOVER_REPORT._req
MAP_CLOSE_req MAP_DELIMITER_req
Wait_For_
Null Handover_
Report
MAP_U_ ol
—— MAP_SEND_HANDOVER_REPORT_cnf ABORT
= = = = e Abort
Release X@gﬁ?—_
Handover number -
req
Null

Figure 19.2/7-5{sheet 162} Process HO VLR_B—HO
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Process VLR_B_HO

Wait_for_
removal

19.2.5_1.2(2)

MAP_SEND_HANDOVER_REPORT _cnf

LOCAL ABORT

MAP_U_AB ORT_ind

There is no point in

Check_ using this macro if all
Confirmation exits lead to the same
o handling!
Provider Eror,
Data Error,
User Error
Mark handover

number as free

MAP_U_ABORT_req

S
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19.3  Fault recovery procedures

After-afadit-of- When alocation register hasrestarted after afault, the fault recovery procedures ensure that the
subscriber datain the VLR or in the SGSN become consistent with the subscriber data that are stored in the HLR for the
MS concerned and that the location information in the HLR-, the VLR and the SGSN reflect accurately the current
location of the MS.

The detatted-stage 2 specification of fault recovery procedures ef-in location registersis giver+r-3GPP TS 23.007 [19].
19.3.1 VLR fault recovery procedures

19.3.1.1 General

Restoration of an IMS| record in aVLR can be triggered by alocation registration request from the MS or by a request
from the HLR for aroaming number to route amobile terminated call to the MS. If therestoration istriggered by a
location registration request from the M S, the VLR performs the | ocation updating procedure described in

3GPP TS 23.012 [23] and subclause 19.1.1 of the present document. If therestoration istriggered by arequest for a
roaming number, the VLR provides the roaming number and triggers an independent dia ogue to restore the subscriber
data as described in 3GPP TS 23.018 [97]. The message flow for datarestoration triggered by a request for aroaming
number is shown in figure 19.3.1/1.
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VLR HLR
1
2
»
3
»
4
5
»
6
2
8
9
»
10

1) MAP_PROVIDE ROAMING NUMBER req/ind

2) MAP_ PROVIDE ROAMING NUMBER rsp/cnf

3) MAP_SEND AUTHENTICATION INFO reqg/ind (Note 1, note 2)
4) MAP_SEND_ AUTHENTICATION INFO rsp/cnf (Note 1, note 2)
5) MAP_RESTORE DATA req/ind

6) MAP_ACTIVATE TRACE MODE reqg/ind (Note 1, note 3)

7) MAP_ACTIVATE TRACE MODE rsp/cnf (Note 1, note 3)

8) MAP_INSERT SUBSCRIBER DATA reg/ind

9) MAP_ INSERT SUBSCRIBER DATA rsp/cnf

10) MAP_RESTORE DATA rsp/cnf

NOTE 1: Services printed in italics are optional.
If authentication is required.
NOTE 32: If subscriber tracing is active in the HLR.

NOTE 2:

Figure 19.3.1/1: ProceduresrelatedtoMessage flow for VLR restoration efV\LR-ir-case-ofat mobile

19.3.1.2

terminated call set-up

Procedure in the VLR

The procedurein the VLR to handle adialogue for subscriber datarestoration is defined in subclause 21.2.6 of the

present document.

19.3.1.3

VLR restoration:-the restore-data-pProcedure in the HLR

The MAP processin the HLR to handle arequest for datarestoration in the VLR is shown in figure 19.3.1/2. The MAP

process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Check Indication see subclause 25.2.1;

Control_Tracing With VLR HLR  see subclause 25.9.6.
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Process RESTORE_DATA_HLR 19.3_6(1)
- TS TTT T T T T TS T T )
| i
:Figure 19.3/6 VLR Restoration - Application Process in the HLR ~ T
| |
e m ==
Inseg_mSubs J‘Section
- a =
_Framed_HLR 119'4'1
oK'
'Error* ‘Aborted*
‘Set_Error :=
W AIT_FOR_ System_Failure’
SERVICE
PRIMITIVE
MAP_
RESTORE_
DATA_Rsp
MAP_
RESTORE_
DATA_Ind
e m ==
Check_ J‘F' 25.2/1
Indication - T rlgure 2.
|
‘Error’ f )
‘oK' MNRF_set
"No'
Yes'
™SI
_known’ 'Set_parameter_ /in the MAP_
MS_NOT_ | - “RESTORE_DATA
es' No REACHABLE' |_Rsp message
'Update_LMST Set_Error :=
(if ived) Unknown_ e -
if receive . ;
Subscriber' . jin the MAP_
Set_parameter_ | | peoroRE DATA
I HLR_NUMBER |
‘_Rsp message
'Set_subscriber_
tracing_not_
active_in_VLR' MAP_
RESTORE_
‘ DATA Rsp
e m ==
|
Conol | ko 25.9/4
Tracing_HLR |
|
Error
oK'
MAP_
RESTORE_
DATA Rsp
1
MAP_
CLOSE
_Req
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process Restore_Data HLR

‘rProcess in the HLR to handle T\

| arequest from the VLR to restore
| subscriber data |

RD_HLR1(1)

Signals to/from lheleﬂ
are to/fromthe VLR

L 4
MAP_
RESTORE_
DATA _ind
Check_
Indication
Eror OK
No
IMSI
known?
Yes
Set User Error No s
Unkno_wn received?
subscriber
Yes
Update LM SI
Subscriber
tracing active
in VLR:=False
No
Com_rol_ MNRE
Tracing_ set?
With_VLR_HLR !
Yes
OK
Insert_
Subs_Data_ Set: MNRF
Framed_HLR
Eror Aborted OK
Set User Error: 1 Set: HIR
System failure number
MAP_RESTORE_DATA_rsp MAP_RESTORE_DATA_rsp
MAP_CLOSE_req MAP_CLOSE_req
Figure 19.3.1/26: Process RESTORE-DATARestore Data HLR
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19.3.2 HLR fault recovery procedures

19.3.2.1 General

For the HLR, periodic back-up of data to non-volatile memory is mandatory.

Data that have been changed in-theperiod-of-timeafter the last back-up sterage-and before the restart of the HLR cannot
be recovered by reload from the non-volatile memory. Therefore, arestoration procedure istriggered individuathy-for
each IMSI record that has been affected by the HLR fault at the first authenticated radio contact that-+s-established-with
the M'S concerned.

As an implementation option, a notification can be forwarded to the MS to a ert the subscriber to check the parameters
for supplementary services that allow subscriber controlled input (MAP_FORWARD_CHECK_SS INDICATION
sarvice). If the VLR receives this natification from the HLR it shall forward the notification to the MS. If the Gs-
interface is presert-implemented the VLR shall not forward this notification.

The message flow for HLR restoration for a non-GPRS subscriber is shown in figure 19.3.2/1.

The message flow for HLR restoration for a GPRS subscriber is shown in figure 19.3.2/2.
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MSC VLR HLR
1
1 5 —= 1
_ — 3T
4
5
6
2
8
9
10
1) MAP_ RESET reg/ind
2) MAP PROCESS ACCESS REQUEST reg/ind
3) MAP_UPDATE LOCATION req/ind
4) MAP_ACTIVATE TRACE MODE reg/ind (Note 1, Note 2)
5) MAP_ACTIVATE TRACE MODE rsp/cnf (Note 1, Note 2)
6) MAP_INSERT SUBSCRIBER DATA reg/ind
7) MAP_ INSERT SUBSCRIBER DATA rsp/cnf
8) MAP_UPDATE LOCATION rsp/cnf
9) MAP_FORWARD CHECK SS INDICATION req/ind (Note 1)
10) MAP_FORWARD CHECK SS INDICATION req/ind (Note 1)

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

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

] . TR . .
T T SEa T T
a TR 4 4 a o/anL
T t EaSIcram
+ -+ -+ -+
a MAPR RESEM a
TMAT—RERS T
i - a
t
a a
a aa
a aa
a aa
AMAPR URPDATE (PRSI OCATTON aa
MAT—o P PAT P RO CA T TON
i a - - aa
t
a a_ sz VWalisk Ve Niinii Y. Vainll Viatatn a_
PAL—AC EET T~ RACE—P G4 7
a a — — — a \ T£ Iy P R, PO
7 [Sa=F v ey [S3== A=
a a b Walika Ve Niinii ey, Vainkl Y el st nilE Y] a_ - - o T D
A YA RACH oA 7 S—ac id=s 37711
a a - - - Y
7
a a MAPR _TNSERT _CSIIRSCOR DATA a
MAT— N BT oo B o DA Ay
a i - - - a
t
a a TNSERT _SUURSCR DATA | a
TN B U B CR—DA T Oy
a a - — - a
a AMAPR URPDATE (PRSI OCATTON |
MAT—o P DA T P e EOCAT TON—€C
+ -+ — — — -+
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SGSN HLR
1
_ 2_
3
4
5
6
2
1) MAP_ RESET reg/ind
2) MAP_UPDATE GPRS LOCATION reg/ind
3) MAP_ACTIVATE TRACE MODE reg/ind (Note 1, Note 2)
4) MAP_ACTIVATE TRACE MODE rsp/cnf (Note 1, Note 2)
5) MAP_INSERT SUBSCRIBER DATA reg/ind
6) MAP_ INSERT SUBSCRIBER DATA rsp/cnf
7) MAP_UPDATE GPRS LOCATION rsp/cnf

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

Figure 19.3.2/2: Message flow for HLR restoration (GPRS)

19.3.2.2 Procedure in the HLR

The MAP process in the HLR to notify the relevant serving nodes that the HLR has restarted is shown in figure
19.3.2/3.

The SGSN address ligt includes oneinstance of the address of each SGSN in which (according to the HLR data
retrieved from the non-volatile memory) thereis at |east one subscriber registered who is affected by the HLR restart.

The VLR address list includes one instance of the address of each VLR in which (according to the HLR dataretrieved
from the non-volatile memory) thereis at |east one subscriber registered who is affected by the HLR restart.

The MAP processin the HLR to notify a VLR that the HLR hasrestarted is shown in figure 19.3.2/4. The MAP process
invokes amacro not defined in this clause; the definition of this macro can be found as follows:

Receive Open Cnf see subclause 25.1.2.

The MAP processin the HLR to notify an SGSN that the HLR hasrestarted is shown in figure 19.3.2/5. The MAP
process invokes a macro not defined in this clause; the definition of this macro can be found asfollows:

Receive Open Cnf see subclause 25.1.2.

19.3.2.3 Procedure in the VLR

The MAP processin the VLR to handle anatification that an HLR hasrestarted is shown in figure 19.3.2/6. The MAP
process invokes a macro not defined in this clause; the definition of this macro can be found asfollows:
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Receive Open Ind see subclause 25.1.1.

The VLR uses the HLR number or the HLR identity list included in the MAP_RESET indication to identify the IMSI
records which are affected by the HLR restart.

19.3.2.4 Procedure in the SGSN

The MAP processin the SGSN to handle anatification that an HLR hasrestarted is shown in figure 19.3.2/6. The MAP
process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive Open Ind see subclause 25.1.1.

The SGSN uses the HLR number or the HLR identity list indluded in the MAP _RESET indication to identify the IMSI
records which are affected by the HLR restart.
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Process HLR_RESTART

‘Flgure 19.3/3 Restoration of the HL

R

[ Application process in the HLR for HLR Restart w

‘not_implemented'

'ICHECK_SS_Indicato

Check_Required'

N|
7

Set
Subscriber tracing
= deactive in VLR

'Reset_Flag

‘by the HLR fault.

‘For each MS that is

T affected by the HLR fault
|

‘For each MS that is

wFor each MS that is affected

NULL

——

OoM_

RESTART

_Ind

'Reload_from_
backup'

Set
Subscriber tracing
= deactive in SGSN

J‘For each GPRS MS that is affected
_ by the HLR fault
|

J‘For each GPRS MS that is affected

19.3_3(1)

MS_PURGED _
FOR_NON-GPRS

'Read_VLR_
address_list'

_TO_VLR !

'Yes' Another_
VLR_in_the_

list

SEND_RESET | 1

B Jwaffected by the HLR fault
|

MS |

=Y + =L
Reset_rag

PURGED_FOR_GP

'Read_SGSN_
address_list'

SEND_RESET
_TO_SGSN

'Yes'

Another >
SGSN_in_the_
list

_ 1bythe HLR fault.
RS"
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process Restart HLR

: Processin the HLR to notify—r\
‘lhe relevant serving nodes aftery
| an HLR restart

oM_
RESTART_ind

Reload data
from backup

Subscriber
tracing active
in SGSN:=False

For each GPRS subscriber
affected by the HLR restart

MS purged for
GPRS:=False

For each GPRS subscriber
affected by the HLR restart

Read SGSN
address list

No

Send_Reset

To_SGSN_HLR

All

SGSNs
~.notified?

Yes
Forward Check SS
indication supported?
Yes
Check SS

required:=True

R_HLR1(1)

Signals from the right|
are from the O&M

application in the HLR

No

VLRs
~.notified?2

1
Subscriber For ea¢h non-GPR bscriber
Lacnglaciive affectedNQy the HLR#®start
in VLR:=False =
MS purged:= For eatscriber
False affected by The HLR restart
Read VLR
address list
Send_Reset_
To_VLR_HLR
All
Yes

Null

Figure 19.3.2/3: Process Restart HLR-RESTART
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Process SEND_RESET_TO_VLR 19.3_4(1)

-
|Figure 19.3/4 Restoration of the HLR N

! Process for sending the RESET message - hl
‘ from HLR to VLR !

MAP_OPEN_
Req

MAP_
RESET Req

MAP-
DELIMITER
_Req

‘Receive_
Open_Cnf'

'OK' Vr Error'

MAP_CLOSE 'Release method:

_Req | ~ 'Prearranged End'
|

'Perform_MAP_
Vr_Dialogue’
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process Send_Reset_To VLR_HLR SR_VLR_HLR1(1)
jaVLR |

MAP_OPEN_req
MAP_RESET_req
MAP_DELIMITER_req

Receive_
Open_Cnf
vr OK Eror
————————
Perform MAP_ ' Release method=
MAP Vr CLOSE_ ' prearranged End
dialogue req | 9

Figure 19.3.2/4: Process SEND-RESET—TOSend Reset To VLR_HLR
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Process SEND_RESET_TO_SGSN 19.3_7(1)

Process for sending the RESET message
from HLR to SGSN

MAP_OPEN
Req

MAP_

RESET_Req

MAP-
DELIMITER

Reqg
—_— =

'Receive_
Open_Cnf |

‘oK' Vr ‘Error

I
MAP_CLQSE'Release method:
_Req | 'Prearranged End’

|

'‘Perform_MAP |
Vr_Dialogue'
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process Send_Reset_To VLR_HLR SR_VLR_HLR1(1)
jaVLR |

MAP_OPEN_req
MAP_RESET_req
MAP_DELIMITER_req

Receive_
Open_Cnf
vr OK Eror
————————
Perform MAP_ ' Release method:=
MAP Vr CLOSE_ ' prearranged End
dialogue req | 9

Figure 19.3.2/57: Process SENBD-RESETTOSend Reset To SGSN_HLR
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Process REC_RESET_IN_VLR 19.3_5(1)

mm e
:Figure 19.3/5 Restoration of the HLR - Application process in the VLR ‘,\ﬁ
| for reception of the RESET message from HLR |

NULL
fmmm oo
Receive_ J‘F' o5 11
OPEN_Ind - rigare 2.
I
'OK' vr' 'Error'
WAIT 'Perform_MAP_
Vr_Dialogue'
fcontains HLR_Number or
MAP_RESET /7 _ _ _HLR_Number and NULL NULL
Ind 'HLR _Id_tist
I
.
MAP_CLOSE J‘Release method:
_Req " I'Prearranged End’
I
|The IMSls are derived from
, ) | The s are derived from
Identfy_IMSI — -the HLR_Number
_Records’ -

:or from the HLR_Id_List.

'Location_Info_ |
Conf_in_HLR = | — _For each identified IMSI record.
Not_Confirmed' !

|
Deactivate Subscriber Tracing- — — — -IFor each identified IMSI record
|
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process Receive_Reset VLR

‘[Process in the VLR lo—r\

| hande a Reset message

RR_VLR1(1)

Signals to/from lherighl
are to/fromthe HLR

fomtheHLR |
L ]
Null
Receive_
Open_Ind
vr OK
Perform Wait_For_
MAP Vr Service_
dialogue Primitive

S

MAP_
RESET_
ind
————————
’\CALAggE _ 4‘ Release method:=
req = | Prearranged End
U
Identify
IMSI records
Location
information For each identified IMSI record
confirmed in
HLR:=False
Subscriber
tracing active:= For each identified IMSI record
False

Emor

N

Figure 19.3.2/65: Process RECRESETINReceive Reset VLR
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Process REC_RESET_IN_SGSN 19.3_8(1)
r--r-r-——"—>"~>"~>"">"">">"">">"""*">"~>"">"™>""*""~>"">""~*""*">"">">""~>"~*>"">"~"~"~">"7>"4/”"7/”"7" =/ =/~ "~ "~ "7/ 7 -

;Fig.;re 19.38: Restoration of the HLR - Application process inthe SGSN ! ;
| for reception of the RESET message from HLR |
| |
NULL
PR
i |
gF?ECﬁV?er - J‘Figure 25.1/1
- |
'OK' vr' 'Error'
WAIT
'Perform_MAP_
Vr_Dialogue
MAP RESET \rcaﬁiailniSiHiLiR_il\IuhBéer o \L
g <—————— =HER-Nurber-and
HLR_Id_List < NULL ) < NULL
|
L - - -
.
MAP_CLO:! J‘Release method:
Req /77777 'Prearranged End
|
'Identify_IMSI 'The IMSIs are derived from
Records' |~~~ "~ “the HLR_Number
B ior from the HLR_Id_List
‘ L o ____
'Location_Info_ o
Conf_in_ HLR:=|- -~ - -~ J‘For each identified IMSI record.
Not_Confirmed o
Deactivate Subscriber Tracipg - L 7 o 7 77777777777
- J‘For each identified | MSI record
|
NULL
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process Receive Reset SGSN
TProcessin e SGSN 10\
| hande a Reset message
fomtheHLR |

C D

|

RR_SGSN1(1)

Signals to/from lherighl
are to/fromthe HLR

Receive_
Open_Ind
vr OK
Perform Wait_For_
MAP Vr Service_
dialogue Primitive

S

MAP_
RESET_
ind
————————
’\CALAggE _ 4‘ Release method:=
req = | Prearranged End
U
Identify
IMSI records
Location
information For each identified IMSI record
confirmed in
HLR:=False
Subscriber
tracing active:= For each identified IMSI record
False

Emor

N

Figure 19.3.2/78: Process RECRESETINReceive Reset SGSN
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19.45 Mobility Management Eevent notification procedure

19.45.1 General

The Mohility Management Event-Netification-event natification procedure VLR precess(MMEN-LR) isused to
notify a gsmSCF about the successful completion of a Mohility Management event.

The message flow for Mobility Management event notification is shown in figure 19.4/1.

1 >
ViERer & gsmSck
SGSN <
(3) <

VLR
or gsmSCF
SGSN
1
2
1) MAP_REPORT MM _EVENT req/ind
2) MAP_REPORT MM _EVENT rsp/cnf

Figure 19.45/1: nterfacesand-MAPR Messages_flow for Mobility Management Event notifications

19.45.2 Proceduress in the VLR/ or SGSN

The MAP processin the VLR or the SGSN to report a Mobility Management event to the gsmSCF is shown in figure
19.4/2.The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as

follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation: see subclause 25.2.2.
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19.45.3 Proceduress in the gsmSCF

The MAP process in the gsmSCEF to handle the report of a Mobility Management event is shown in figure 19.4/3.The
MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive Open Ind see subclause 25.1.1;
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Process MM_Event_Notification MMEN_VLR1(1)

Process in the VLR/SGSN to send Signals to/from the left are to/from

a Mobility Management the Location Management processes

event notification — in the VLR/SGSN,; signals to/from the
right are to/from the gsmSCF.

— Send MM Event Notification

MAP_OPEN_req,
MAP_REPORT_MM_EVENT _req,
MAP_DELIMITER_req

Receive_ | | .
Open_Cnf Section 25.1.2
OK Vr, Error
Wait_For_
SéF_Respons; Abort

MAP_CLOSE_ind, MAP_ -
MAP_P_ABORT_ind| | NOTICE_ Idle
MAP_U_ABORT _ind ind

MAP_REPORT_MM_EVENT _cnf
MAP_
CLOSE_
reg
Set negative Check .
response: Confirmation | | >ection 25:2:2
System
failure
Bser error, error, OK
ata error
MAP_P_ \
Send MM Event ABORT req .
Notification

negative response

-

Send MM Event
Idle Idle Notification —
positive response
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process Notify MM _Event VLR _Or_SGSN
|Processin the VLR or SGSN 10 | |
| notify the gsmSCF of a mobility =
| managenment event |

Null

Send MM

event

notification
MAP_OPEN_req
MAP_REPORT_MM_EVENT._req
MAP_DELIMITER_req

Receive_

Open_Cnf

OK

NMME_VLR_SGSN1(1)

Signals to/from lhelefl
are to/fromthe locatio

management application
process inthe VLR

(see 3GPP TS 23.012)
or the GPRS mobility

management application
process inthe SGSN
(see 3GPP TS 23.060);
signals to/from the right
are to/fromthe gsmSCF

Vr, Error

Wait_For_
gsmSCF_ Abort

Response

MAP_ MAP_U_ABORT_ind, |MAP_
NOTICE_ MAP_P_ABORT_ind, |REPORT_MM_< Null
ind MAP_CLOSE _ind EVENT_cnf
hcﬂfggE Check_
- Confirmation
req
Provider Error,
Data Erry/ = r Error
ey Py Set regeive
System failure System failure WEERES

L]

Send MM event
notification
negative response

Send MM event
notification ack

Null Null

Figure 19.45/2: Process Notify MM_Event_Netitication—VLR_Or SGSN-{sheet1of1}

CR page 169



3GPP TS 29.002 v5.6.2 (2003-06)

Process MM_Event_Notification_gsmSCF

CR page 170

receive a Mobility Manageme

event notification

D
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nt

-

(4;)
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Wait_For__
Servicé Loglc
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ABORT_req

MAP_REPORT
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CLOSE_req

=
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Set error
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There is no driver for

this handling in the
stage 2 specification

e

CR page 170




3GPP TS 29.002 v5.6.2 (2003-06)

CR page 171

process Notify MM_Event_gsmSCF

process n e gemSCF 1o« i
| handle the notification of a 1

| mobility management event |

L o S

n
_

NMME_SCF1(1)

Signals to/from the | eft

are to/fromthe VLR or SGSN;
signals to/from the right

are to/fromthe service logic
application process in the gsmSCF

Receive_
Open_Ind
OK Vr, Error
Wait_For_
Service_ Null
Primitive
MAP_P_ MAP_
ABORT_ — MAP_REPORT_MM_EVENT_ind NOTICE_
ind ind
MAP
Report —
Null CLOSE
MM Event req

Wait_For_
Application_
Response

Report MM
Report MM Event
Event ack negative
response
T
Set Result > Set User Error

MAP_REPORT_MM_EVENT_rsp
MAP_CLOSE_feq

Null

N

Figure 19.45/3: Process Notify MM_Event_Netitication—gsmSCF{sheet1of 1)
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19.54 Macrotnsert—Subs—Data—Framed-HLR_Insert Subscriber
Data macros

19.5.1 Macro Insert Subs Data Framed HLR

This macro isused to transfer subscriber datato the VLR as part of an existing dialogue for |ocation updating or data
restoration. The macro invokes a macro and a process not defined in this clause; the definitions of the macro and the
process can be found as follows:

Wait _For Insert Subs Data Cnf see subclause 25.7.5;

Send Insert_Subs Data HLR: see subclause 25.7.7.

The HLR may wait for each MAP INSERT SUBSCRIBER DATA request to be acknowledged before it sends the
next request, or it may handle the requests and the confirmations in parall€l.

If the VLR hasindicated that it does not support a service or feature (e.g. Closed User Group or Advice Of Charge
Charging Leve) which the HLR operator regards as essential for the subscriber, the macro

Wait for Insert Subs Data Cnf takes the Replace Service exit; the HLR sets the Roaming Restriction Due To
Unsupported Feature flag to roaming restricted and sends Roaming Restriction Due To Unsupported Featurein a
subsequent MAP INSERT SUBSCRIBER DATA request.

If the HL R operator does not regard the unsupported service or feature as essential for the subscriber but the macro
Wait for Insert Subs Data Cnf takes the Replace Service exit, the HLR sends the datafor areplacement servicein a
subsequent MAP INSERT SUBSCRIBER DATA request.

If subscriber datafor CAMEL Phase 2 or later services are sent to a VLR which does not support the appropriate phase
of CAMEL, the service behaviour may be unpredictable or incorrect. The HLR should therefore ensure that at the
conclusion of a stand alone Insert Subscriber data procedure the datain the VLR do not require a capability that the
VLR does not have. Possible mechanisms to ensure this are described in 3GPP TS 23.078 [98].

The HLR should send a Forwarded-to number which isnot in E.164 international format to the VLR only when the
HLR has ascertained that the VLR supports CAMEL Phase 2 or later. Thus, the ISD message containing the
Forwarded-to number which isnot in E.164 international format shall be sent to the VLR only if the HLR previoudy
recelved confirmation from the VLR at L ocation Update that CAMEL Phase 2 or |ater is supported.
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19.5.1 Macro Insert GPRS Subs Data Framed HLR

This macro isused to transfer subscriber data to the SGSN as part of an existing dialogue for |ocation updating. The
macro invokes a macro and a process not defined in this clause; the definitions of the macro and the process can be
found as follows:

Wait For Insert GPRS Subs Data Cnf see subclause 25.7.5;

Send Insert_Subs Data HLR: see subclause 25.7.7.

The HLR may wait for each MAP INSERT SUBSCRIBER DATA request to be acknowledged before it sends the
next request, or it may handle the requests and the confirmations in parall€l.

If the SGSN has indicated that it does not support a service or feature which the HLR operator regards as essential for
the subscriber, the macro Wait _for Insert GPRS Subs Data Cnf takesthe Replace Service exit; the HLR sets the
Roaming Restricted In SGSN Due To Unsupported Feature flag to roaming restricted and sends Roaming Restricted In
SGSN Due To Unsupported Feature in a subsequent MAP INSERT SUBSCRIBER DATA request.

If the HL R operator does not regard the unsupported service or feature as essential for the subscriber but the macro
Wait for Insert GPRS Subs Data Cnf takesthe Replace Service exit, the HLR sends the data for areplacement
servicein asubsequent MAP INSERT SUBSCRIBER DATA reguest.
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Macrodefinition Insert Subs_Data_Framed_HLR 19.4 1(1)

:Figure 19.4/1: Macro to transfer subscriber data. \ﬁ
ifrom HLR to VLR during an exsting dialogue

MAP_INSERT_SUBSCRIBER_DATA_Req
MAP_DELIMITER_Req

Count:=1

yes no
All data

~_inserted _~

:
Send_Insert_ J‘F' 25.7/4
Subs_data | lgure 25.
|
Watt_f o
at_for. - Count:=
Insert_Subs_ - — Figure 25.7/3 cotne
Data_Cnf : oun
OK
Replace Error Abort
Service
Count:=
Count-1
Error Aborted
yes
Count
>0
no
no R oami iction due_to _unsupported_feature or
area_restric
received ?
yes
MSC_area_ MSC_area_
restricted_flag restricted_flag
= restricted

= not restricted
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macrodefinition Insert_Subs_Data_Framed_HLR

: Macro inthe HLR to transfer
| subscriber data to the VLR inam
| existing dialogue |

o
|\

D

MAP_INSERT_SUBSCRIBER_DATA_req

ISDF_HLR1(1)

Signals to the left ‘
are to the VLR

MAP_DELMITER_req
The replacement service has
to be set (cf the process
Insert_Subs_Data_Stand countet
Alone_HLR)
The count of ISDs to be
acknowledged has to be No
decremented, because we Al data,
have received an ISD confirm e
Wait_For_
Insert_Subs_
Data_Cnf
N
OK ReplacefService Enmor
Set
replacement
services(s)
Count:= Count:=
Count-1 Count-1
Yes
Count>0? @
No
No
g Network node area restrictes ived OR
Roaml%ﬂ ;ue to Unsupported Feature?
Yes
The MAP parameter is "Network
VS Aren VS Arem node area restricted", and has
icted:= icted:= 1
estricted: = restricted - been since GSM Release 97!

@

Send_Insert_
Subs_Data_HLR

Count:=
Count+1

Aborted

O—

Figure 19.54/1: Macro Insert_Subs_Data Framed HLR
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Macrodefinition Insert_Subs_Data_In_SGSN_Framed_HLR

r--r-r——>~>~>~>"">~>">">""">"">">""~>""~>"~>""~>">""~>""~>"~">">"7>"7>"7>"7>"°7/ "~/ °~/°7 -
;Figure 19.4/2: Macro to transfer subscriber data from L\ﬁ
: HLR to SG SN during an existing dialogue :

19.4_2(1)

.

MAP_DELIMITER_Req

MAP_INSERT_SUBSCRIBER_DATA_Req

Count:=1
yes ldat no
inserte
PR
Send_Insert (-
— — |- - - - JFigure 25.7/4
Subs_data ! 9
PR
Wait_for_ J‘Fimlrp 25717 Count=
Insert_GPRS_ - Count+1
Subs Data_Cnf | ~~ "~~~ """ 7~
OK Replace Error Abort
Service
Count:=
Count-1

@ Aborted

R oaming.. icted in_SGSN_due_to_unsupported_feature or
SGSN_area_restricte
rec ?

SGSN_area_ SGSN_area_
restricted_flag restricted_flag
= not restricted = restricted
\ N
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macrodefinition Insert GPRS_Subs_Data_Framed_HLR IGSDF_HLR1(1)

: Macro in the HLR to transfer T\ Signals to the left ‘
‘subscriber data to the SGSNin am are to the VLR

| existing dialogue |

o | N

MAP_INSERT_SUBSCRIBER_DATA_req
MAP_DELIMITER_req

The replacement service has
to be set (cf the process
Insert_GPRS_Subs_Data countet
Stand_Alone HLR)
The count of ISDs to be
acknowledged has to be No
decremented, because we Al data,
have received an ISD confirm e
Wait_For_
Dol S e i
N
OK ReplacefService Enmor Abort
repIaSc:[mem G =
services(s) CoLTLLL
Count:= Count:=
Count-1 Count-1
Yes
Count>0? @ @7 Aborted
No -
No
g Network node area restrictes ived OR
Roaml% n ;;SN due to Unsupported Feature?
Yes
The MAP parameter is "Network
SGSN Aren SGSN Aren node area restricted", and has
icted:= icted:= 1
estricted: = restricted - been since GSM Release 97!

@

Figure 19.54/2: Macro Insert_ GPRS Subs_Data h—SGSN-Framed_HLR

*** Next modified section ***
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25.4  Macros for handling an Access Request

These macros are invoked when an M S accesses the network, e.g. to submit an MO short message or when responding
to paging. The macros handle identification and authentication of the mobile subscriber as well asinvocation of security
related features (see 3GPP TS 42.009 [6]).
25.4.1 Macro Process_Access Request MSC
Sheet 1: The MAP_PROCESS ACCESS REQUEST request includes the following parameters:

- thereceved subscriber identification (IMSI, TMSI);

- the CM sarvicetype, indicating the type of request;

- the status of the access connection, i.e. whether a connection to thisMS already exists and if so, whether it is
already authenticated and ciphered;

- thecurrent location areaid of the MS; and
- the CKSN received from the M S.

Sheet 2, sheet 3: If the MSC receives an A_SETUP indication while it iswaiting for further ingructions from the VLR
or for the acknowledgment of TM S| reall ocation from the MS, the MSC saves the setup request for processing after
control hasreturned from the macro Process Access Request M SC to the calling process.

Sheet 3: When the MSC is waiting for a possible instruction to allocate anew TMSI, aMAP_DELIMITER indication
indicates that TMSI reallocation is not required.

Shest 3: If the MS sendsa TMSI reallocation failure in response to the TMSI reall ocation command, the M SC takes the
OK exit; the VLR treats the lack of response asa provider error (see macro Process Access Request VLR).
25.4.2 Macro Process_Access Request VLR

Sheet 3: If the MSC does not send a positive response to the MAP_FORWARD_NEW_TMSI request, thisistreated as
aMAP_FORWARD_NEW_TMSI confirmation containing a provider error. The Macro takes the Error exit. If TMS|
reall ocation does not succeed, theold TMSI isfrozen, to prevent it from being reallocated. In this case, both old and
new TMSIsareregarded asvalid.

25.4.3 Macro Obtain_Identity

Thismacro isinvoked by the macro Process Access Request VLR if the subscriber'sidentity is not known in the
VLR.

It is an operator option to allow or prevent retrieval of the IMSI without encryption.

19.1.1.625.4.4 Process Update Location VLR

This processis started by

netwepletaiJruFe—H—rsmvekedrwhm the subscriber successfully accesses the network, e.g. for mobile orlglnated collest-
upshort m&saqe submlsson r%ponse to paglng or suppl ementary services handllng Here—teeaﬂenﬁpdemmg@ensses

CR page 178



3GPP TS 29.002 v5.6.2 (2003-06) CR page 179

CR page 179



3GPP TS 29.002 v5.6.2 (2003-06)

CR page 180

macrodefinition Process_Access Request. MSC

‘rMacro inthe MSC to handle a request T\

| fromthe M S for access for SM S transfer oy
| SS activity

Proc_Acc_Req_MSC1(3)

Signals to/from the left
are to/ffrom the MS;

signals to/from the right
are to/ffrom the VLR

Yes VIR No
dialogue
exists?
MAP_OPEN_REQ
O ARCGCESTTRCCEeS Rl MAP_PROCESS ACCESS_REQUEST req
- EREQ MAP_DELIMITER_REQ
Receive_
Open_Cnf
[
OK Vr, Error
Wait_For_
PAR_Result
Trace, ) ;
Subscriber Obtain_ Obtain_ MAP_PROCESS_ACCESS_REQUEST cnf
P = IMSI_MSC IMEI_MSC - = - -
Activity_MSC - -
OK Eror Eror OK
Wait_For_ Wait_For_ Wait_For_ Check_
PAR_Result PAR_Result PAR_Result Confirmation
User error,
OK Data error
True
Ciphering Map error to
required Reject cause
False
Yes
) _ A_CM_
Shsemicoees
gciiesponscy REJECT req
No
A_CIPHER_ ACM_
MODE_ SERVICE_ Error
fe%MMAND— ACCEPT _req

Wait_For_
TMSI_
Reallocation

Figure 25.4/1 (sheet 1 of 3): Macro Process_Access_Request MSC
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macrodefinition Process_Access Request. MSC

Pmmmmmm——m——

Proc_Acc_Reqg_MSC2(3)

| Macro in the MSC to handle a request T\ . Signals to/from the left

| fomthe MS for access for SMS transfer orq Wait_For_ are to/ffrom the MS;

| SS activity | PAR_Result signals toffrom the right

L __ 4 are to/ffrom the VLR
AE S Authenticate Check MAP_U_ABORT_ind,
SERVICES CIRLE RINCS MSC IMEI_MSC MAP_CLOSE_ind
ABORT_ind MODE_ind = S =

oK Eror | Emor oK
MAP_U_ Ciphering " " A_CM_
ABORT_ Required:= ;A’A;"{eosral \ Pv)g‘{eosrah SERVICE_
req True — — REJECT_req

Wait_For
@ PAR_Result @

Wait_For_
TMSI_

Reallocation

A_CM 3 .

— Aduthenticate Check MAP_U_ABORT_ind
SERVICE A_SETUP_ind - = ey ]
ABORT ind MSC IMEI_MSC MAP_CLOSE_ind

OK Eror Eror OK
MAP_U A A A_CM
o Wait_For Wait_For ey
ABORT e e SERVICE
req PAR_Result ‘a PAR_Result REJECT req
Enor

Emor

Figure 25.4/1 (sheet 2 of 3): Macro Process_Access_Request_ MSC
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macrodefinition Process_Access Request. MSC Proc_Acc_Req_MSC3(3)

Pmmmmmm——m——

| Macro in the MSC to handle a request T\ Wait For Signals to/from the left
| fromthe MS for access for SMS transfer ory ™SI are to/from the MS;
| SS activity | Reallocation signals to/from the right
L __ 4 are to/ffrom the VLR
MAP_
DELIMITER_ MAP_FORWARD_NEW_TMSI_ind
ind
A_TMSI_
REALLOC_
CMD_req
Wait_For
@ TMSI_Ack
A CM A_TMSI A_TMSI .
SERVICE REALLOC _ REALLOC_ A SETUP ind MAP_U_ABOF\’_T_Ind,
Py COMPLETE FAILURE, - - MAP_CLOSE _ind
ABORT_ind h — v -
- ind ind
@
MALSOS MAP_FORWARD_NEW_TMSI_rsp ARCME
RESIRIL MAP_DELIMITER req SERVICES
req — red REJECT_req

Figure 25.4/1 (sheet 3 of 3): Macro Process_Access_Request_ MSC
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macrodefinition Process_Access_Request_VLR

: Macro in the VLR to handle a reques—tr

| fromthe MS for access for

| SMS transfer or SS activity

\

—

)

MAP_PROCESS_ACCESS_REQUEST _ind

Check_Indication

Proc_Acc_Req_VLR1(3)

Signals to/from the left
are to/ffrom the MSC

)

Set User Error:
System Failure

OK

OK Error
No
Identity
known?
Yes
Obtain_
Identity _
VIR
OK Aborted Error
Yes
Identity=
IMEI? Ero
No
No

uthenticatio
required?

Yes

Authenticate

VLR
Unknown_Subscriber,
Procedure_Emor lllegal_Subscriber Aborted Unidentified_Subscriber
Set User Error Set User Error Sgn?jeer:[ﬁiggr'
System failure lllegal subscriber .
subscriber

J

L

MAP_PROCESS_ACCESS_REQUEST._rsp
MAP_CLOSE_req

@

Figure 25.4/2 (sheet 1 of 3): Macro Process_Access_Request VLR
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macrodefinition Process_Access Request VLR Proc_Acc_Req_VLR2(3)
: l\?la}rg i; tﬁeiszitoih;naleiaireiquies—lr\ Signals to/from the left
‘fmmtheMSfor access for il are to/from the MSC
| SMS transfer or SS activity |
o |
Confirmed by
radio
contact:=True
Yes
Location info
confirmed in HLR?
No
Update_
Location_VLR
No
Subscriber data
confirmed by HLR?
Yes
No
Roaming allowed in
current LA?
Yes
Set User Error: Set User Error: _
Unidentified Roaming not NS 'd:eallzcehed.—
subscriber allowed in thisLA

H

No
1 Mobile Not Reachable
Flag set?
Yes

Subscriber_
Present_ VLR

Tracing
required?

Trace_
Subscriber_
Activity_VLR

Ciphering
required?

MAP_SET_CIPHERIN G_MODE_req
MAP_DELIMITER_req
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macrodefinition Process_Access_Request_VLR

: Macro in the VLR to handle a request, |
| fromthe MS for access for -
| SMS transfer or SS activity

N

—

@

Confirmed by
radio
contact:=True

Yes

No

Update_
Location

[ Child VT3

No

No

Set User Error:
Unidentified
subscriber

Set User Error:
Roaming not
allowed in thisLA

IMS| detached:=
False

No

Subscriber_
Present_ VLR

Tracing
required?

Trace_
Subscriber_
Activity_VLR

Location info
confirmed in HLR?

Subscriber data
confirmed by HLR?

Roaming allowed in
currentLA?

Mobile Not Reachable
Flag set?

MAP_DELIMITER_req

MAP_SET_CIPHERING_MODE _req

o

Proc_Acc_Req_VLR2(3)

Signals to/from lhelefl
are to/fromthe MSC

Figure 25.4/2 (sheet 2 of 3): Macro Process_Access_Request_VLR
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macrodefinition Process_Access Request VLR Proc_Acc_Req_VLR3(3)

: Macro in the VLR to handle a reques—tr\

| fromthe MS for access for
| SMS transfer or SS activity

Signals to/from the left
are to/ffrom the MSC

—

IMEI check

required?
Yes
Check_IMEI_
VIR
Enmor Aborted OK
IMSI detached:= Identity:=
True Ero MS|
Set User Error. MAP_PROCESS_ACCESS_REQUEST_rsp
llegal equimbent MAP_DELIMITER_req
Yes
TMSI reallocation
required?
No
MAP_FORWARD_NEW_TMSI_req
MAP_DELIMITER_req
Check_IMEI_
VLR
Freeze
old TMSI
Enmor Aborted OK
IMSI detached:= Error Identity:= Wait_For_
True IMSI TMSI_Ack
Set User Error: MAP_PROCESS_ACCESS_REQUEST_rsp
llegal equimbent MAP_DELMITER_req MAPZEORWARDNEWZTMS |Zcnf
Check_
Confirmation
Provider Error User Error, OK
Data Error
Unfreeze
old TMSI

Figure 25.4/2 (sheet 3 of 3): Macro Process_Access_Request_VLR
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macrodefinition Obtain_ldentity VLR

: Macro inthe VLR to obtair?

,,,,,,,,,,,,,

\
a useable identity of the Mé q

Identity=

IMSI?

Yes

Obtain_
IMSI_VLR

Retrieval of IMSI
allowed?

Ermor

OK

IMSI

Set User Error:
Unidentified
subscriber

@

known?

Aborted

Obt_ID_VLR1(1)

Figure 25.4/3: Macro Obtain_ldentity VLR
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Process Update_Location_VLR

L

.
(-

VLR_
_update_
_HLR

Roaming_Not_Allowed

Unknown_Subscriber

Procedure_Error

19.1.1_12(1

Aborted

OK

'Set_HLR_
_cnf_ind_to_ 'Delete_MS'
_not_confirmed'

'‘Update_
_register'

Notify = update to new
IVLR service area

Notify gsmSCF 3G TS 23.078

X

'Delete_MS'

Figure
Location updating
by VLR: VLR process
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process Update Location Child_VLR

[ Child process inthe VLR to

™
i AN
| update the location information

Unknown Subscriber,
Roaming Not Allowed

ULC_VLR1(2)

Signals to/from lherighl
are to/fromthe HLR

MAP_U_ABORT_ind,
MAP_P_ABORT_ind,
MAP_CLOSE_ind

jintheHLR |
L o
HLR No
address
known?
Yes
MAP_OPEN_req Delete
MAP_UPDATE_LOCATION_req subscriber
MAP_DELIMITER_req record
Receive_
Open_Cnf
vr Eror OK
Refam Wait_For
A HLR_Response
dialogue LA
Result
OK Procedure Error, Abor ted
Set Event met: Delete
Location update subscriber
to other VLR record
e ———
|
Notify_gsmSCF || — 4 See 3GPP TS 23.078
|
- - - - - - - - -
Wait_For_
HLR_Response
Activate_ Insert_Subs_ ’l\\l/lg‘)I'I_CE
Tracing_VLR Data_VLR ind -
Wait_For_ Wait_For_ ’\CAI)_AS§E
HLR_Response HLR_Response e

Subscriber data confimed by HLR:=False
Location information confirmed in HLR:=False

Figure £9-3-1/4225 .4/4 (sheet 1 of 2): Process Update Location Child VLR
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process Update Location Child_VLR ULC VLR2(2)

‘rcﬂilzj [:roice;ssiinitr:e\ilg??o—r\ . Signals from the righ
| update the location informatiom Wait_For_ are from the HLR
|in the HLR | HLR_Response

MAP_UPDATE_LOCATION_cnf

Check_
Confirmation
Provider Error,
OK User Error Data Error
Subscriber data confimed by HLR:=True; Subscriber data confimed by HLR:=False;
Location information confirmed in HLR:=True Location information confirmed in HLR:=False
Set Event met:
Location update
to other VLR
N Else
! | User
Notify_gsmSCF |} — - See 3GPP TS 23.078 arror
|
L - .
Roaming Not Allowed,
Unknown Subscriber
sul:t))zlceritger Subscriber data confimed by HLR:=False;
Location information confirmed in HLR:=False

record

Figure 25.4/4 (sheet 2 of 2): Process Update Location Child VLR

*** Next modified section ***
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25.7  Insert Subscriber Data macros and processes

25.7.1 Macro Insert_Subs_Data VLR

Thismacro is used by any procedure in the VLR that triggers the reception of subscriber data (e.g. Update L ocation or
Restore Data).

25.7.2 Macro Insert_Subs_Data SGSN

Thismacro is used by any procedure in the SGSN that triggers the reception of subscriber data (e.g. Update GPRS
Location ).

25.7.3 Process Insert_Subs_Data_Stand Alone HLR

Thisprocessisused by HLR to transfer subscriber datato VLR or to SGSN in a stand alone mode, i.e. in a separate
dialogue. Thisis done whenever a change of subscriber datais performed either by the operator or by the subscriber and
this change has to bereported to the VLR.

Sheet 1: The HLR may wait for each MAP_INSERT_SUBSCRIBER _DATA request to be acknowledged before it
sends the next request, or it may handle the requests and the confirmationsin paralld.

Shest 1, sheet 2: If the VLR hasindicated that it does not support a service or feature (e.g. Closed User Group or
Advice Of Charge Charging Level) which the HLR operator regards as essential for the subscriber, the macro
Wait_for_Insert_Subs Data Cnf takes the Replace_Service exit; the HLR sets the Roaming Restriction Due To
Unsupported Feature flag to roaming restricted and sends Roaming Restriction Due To Unsupported Featurein a
subsequent MAP_INSERT_SUBSCRIBER_DATA request.

Shest 1, sheet 2: If the HLR operator does not regard the unsupported service or feature as essential for the subscriber
but the macro Wait_for_Insert_Subs Data Cnf takes the Replace Service exit, the HLR sends the data for a
replacement service in a subsequent MAP_INSERT_SUBSCRIBER_DATA request.

Sheset 2: It isan operator option whether to repeat the download of subscriber dataif the VLR returns an error response.
The number of repeat attempts and the interval between them is aso an operator option, depending on the error
response from the VLR.

If subscriber data for CAMEL Phase 2 or later services are sent to a VLR which does not support the appropriate phase
of CAMEL, the service behaviour may be unpredictable or incorrect. The HLR should therefore ensure that at the
conclusion of a stand alone Insert Subscriber data procedure the datain the VLR do not require a capability that the
VLR does not have. Possible mechanismsto ensure this are described in 3GPP TS 23.078 [98].

The HLR should send a Forwarded-to number which isnot in E.164 international format to the VLR only when the
HLR has ascertained that the VLR supports CAMEL Phase 2 or later. Thus, the |SD message containing the
Forwarded-to number which isnot in E.164 international format shall be sent to the VLR only if the HLR previoudy
received confirmation from the VLR at Location Update that CAMEL Phase 2 or |ater is supported.

25.7.4 Process Insert. GPRS_Subs Data_Stand_Alone HLR

This processis used by the HLR to transfer subscriber data from the HLR to the SGSN in astand alonemode, i.e. ina
separate dialogue. Thisis done whenever a change of subscriber datais performed either by the operator or by the
subscriber and this change hasto be reported to the SGSN.

Sheet 1: The HLR may wait for each MAP_INSERT_SUBSCRIBER _DATA request to be acknowledged before it
sends the next request, or it may handle the requests and the confirmationsin paralld.

Shest 1, sheet 2: If the SGSN hasindicated that it does not support a service or feature which the HLR operator regards
as essential for the subscriber, the macro Wait_for_Insert GPRS Subs Data Cnf takes the Replace Service exit; the
HLR sets the Roaming Restricted In SGSN Due To Unsupported Feature flag to roaming restricted and sends Roaming
Restricted In SGSN Due To Unsupported Feature in a subsequent MAP_INSERT_SUBSCRIBER _DATA request.
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Shest 1, sheet 2: If the HLR operator does not regard the unsupported service or feature as essential for the subscriber
but the macro Wait_for_Insert GPRS Subs Data Cnf takesthe Replace Service exit, the HLR sends the datafor a
replacement service in a subsequent MAP_INSERT_SUBSCRIBER_DATA request.

Sheet 2: It isan operator option whether to repeat the download of subscriber dataif the SGSN returns an error

response. The number of repeat attempts and the interva between them is also an operator option, depending on the
error response from the SGSN.

25.7.5 Macro Wait_for_Insert Subs_Data Cnf

Thismacro isused by any process or macro that describes the handling in the HLR of the transfer of subscriber datato
the VLR (e.g. Update Location or Restore Data).

25.7.6 Macro Wait_for_Insert. GPRS_Subs_Data_Cnf

Thismacro isused by any process or macro that describes the handling in the HLR of the transfer of subscriber datato
the SGSN (e.g. Update GPRS L ocation).

25.7.7 Process Send_Insert_Subs_ Data_HLR

Thisprocess is used by any process or macro in the HLR wherea MAP_INSERT_SUBSCRIBER_DATA request is
sent to the VLR or to the SGSN.
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macrodefinition Insert_Subs_Data_VLR

Macro in the VLR to N
| handle an Insert Subscriber Datay
| request from the HLR |

e o o
|

All received

services
& features

supported?

MSC area

restiicted due to
regional

subscription?

Ins_Sub_Dat_VLR1(1)

Signals to/from the right
are toffromthe HLR

MAP_INSERT_SUBSCRIBER_DATA_ind

Check_
Indication
OK Eror
< .
Yes
Update subscriber
Update
e he data for_supported
data services &
features

-

Set network
node area
restricted

Set par ameters
for unsupported
services &
features

MAP_INSERT_SUBSCRIBER_DATA_rsp
MAP_DELIMITER_req

Figure 25.7/1: Macro Insert_Subs_Data VLR
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macrodefinition Insert_Subs_Data SGSN

Macro in the VLR to N
| handle an Insert Subscriber Datay
| request from the HLR |

e o o
|

All received

services
& features

supported?

SGSN area

restiicted due to
regional

subscription?

Signals to/from the right
are toffromthe HLR

Ins_Sub_Dat SGSN1(1)

MAP_INSERT_SUBSCRIBER_DATA_ind

Check_
Indication
OK Eror
< .
Yes
Update subscriber
Update
e he data for_supported
data services &
features

-

Set network
node area
restricted

Set par ameters
for unsupported
services &
features

MAP_INSERT_SUBSCRIBER_DATA_rsp
MAP_DELIMITER_req

O

Figure 25.7/2: Macro Insert_Subs_Data SGSN
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process Insert_Subs_Data_Stand_Alone_HLR

| Procss in the HLR to open a dlaJogue
| and transfer subscriber data to the VLRL q

C D

ISD_SA_HLR1(2)

Signals to/from the left
are toffrom the VLR

MAP_OPEN_req
MAP_INSERT_SUBSCRIBER_DATA _req
MAP_DELIMITER_req

Receive_
Open_Cnf
vr OK
Perform Wait_For_
MAP Vr Insert_
dialogue Subs_Data_Cnf
9 - - Abort

Error

OK Replace_Service
Set
replacement
service(s)
No
All
data
~~inserted?
Yes
Count:=0
Send_Insert_
Subs_Data_HLR

Count:=
Count+1

No

All
data
inserted?

Yes
@

9

Enmor

MAP_U_
ABORT_
req

Figure 25.7/3 (sheet 1 of 2): Process Insert_Subs_Data_Stand_Alone HLR
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process Insert_Subs Data_Stand_Alone HLR

‘rProcssin the HLR to open adiaJoqu\

| and transfer subscriber data to the VLR 1

ISD_SA_HLR2(2)

Signals to/from the left
are toffrom the VLR

Wait_For_
Insert_
Subs_Data_Cnf
[
Replace_Service OK Eror Abort
Count:= Count:= 3 XIQOPEL_IJ_—
Count-1 Count-1 req
No
Set
replacement Count>0? 1
service(s)
Yes
No
4 5 Network node area restricted received OR
Roaming Restriction due to Unsupported Feature?
Yes
MSC Area MSC Area
restricted:= restricted: =
Not restricted Restiicted

repetition
timer

Wait_For_
Repetition_

Timer_Expiry

Repetition
timer
expired

|
— — — - lIntemal

Figure 25.7/3 (sheet 2 of 2): Process Insert_Subs_Data_Stand_Alone HLR
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process Insert. GPRS_Subs Data_Stand_Alone HLR IGSD_SA HLR1(2)

| PFogegsE E1e7r—|7LR:tgoipe7n ; c?la?oglle Signals to/from the left
‘and transfer subscriber data to the SGéNw are to/ffrom the SGSN
| |

L ___ | N

MAP_OPEN_req
1 MAP_INSERT_SUBSCRIBER_DATA _req
MAP_DELIMITER_req
Receive_
Open_Cnf
OK Vr,
Error
Wait_For_
Insert_ GPRS
Subs_Data_Cnf
Abort
OK Replace_Service Emor
Set MAP_U_
replacement ABORT_
service(s) req

Count:=0

Send_Insert_
Subs_Data_HLR

Count:=
Count+1

No

All
data
inserted?
Yes
@ @

Figure 25.7/4 (sheet 1 of 2): Process Insert. GPRS_Subs_Data Stand_Alone HLR
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‘rProcssin the HLR to open adiaJoqu\
| and transfer subscriber data to the SGéNw
|

process Insert. GPRS_Subs Data_Stand_Alone HLR

IGSD_SA_HLR2(2)

Signals to/from the left
are toffrom the SGSN

|
L ___ |
Wait_For_
Insert_GPRS_
Subs_Data_Cnf
Replace_Service OK Eror Abort
Count:= Count:= 3 XIQOPEL_IJ_—
Count-1 Count-1 -
req
No
Set
replacement Count>0? 1
service(s)
Yes
No
4 5 Network node area restricted received OR
Roaming Restricted in SGSN due to Unsupported Feature?
Yes
SGSN Area SGSN Area
restricted:= restricted: =
Not restricted Restiicted
MAP_
CLOSE
req

repetition
timer

Wait_For_
Repetition_
Timer_Expiry

Repetition

expired

|
timer — — — - lIntemal

Figure 25.7/4 (sheet 2 of 2): Process Insert. GPRS_Subs_Data Stand_Alone HLR
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macrodefinition Wait_For_Insert_Subs_Data_Cnf WF_ISD_Cnfl1(1)

: h?la}rg i; tﬁeiH[Ritoireiceiiv;%dipriociesis §1e7 T \ Signals to/from the left
| MAP_INSERT_SUBSC RIBER_DATA confirmaton are toffrom the VLR
| |
L ____ !
Wait_For_
ISD_Cnf

MAP_U_ABORT_ind, MAP_
—— MAP_INSERT_SUBSCRIBER_DATA_cnf —— MAP_P_ABORT _ind, NOTICE_
MAP_CLOSE_ind ind
Check_ ’\CALAggE
Confirmation re -
Provider Error q
User Error,
Data Error OK
Sewice Yes
Emor unsupported —— Abort
in VLR?
No
Yes
K Ignor e?
No
Yes

eplace

service
in VLR2

No

HLR

internal

action

@ @7 Replace_Service

Figure 25.7/5: Macro Wait_for_Insert_Subs_Data Cnf
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macrodefinition Wait_For_Insert_ GPRS_Subs_Data_Cnf

: Macro in the HLR to receive and process the T\

| MAP_INSERT_SUBSC RIBER_DATA confirmation

| |

L ____ !
Wait_For_
IGSD_Cnf

WF_IGSD_Cnf1(1)

Signals to/from the left
are toffrom the SGSN

—{ MAP_INSERT_SUBSCRIBER_DATA_cnf —

MAP_U_ABORT_ind,
MAP_P_ABORT_ind,

MAP_CLOSE_ind

MAP_
NOTICE_
ind

MAP_
CLOSE_
req

Check_
Confirmation
Provider Error
User Error,
Data Error OK
Sewice Yes
Emor unsupported —— Abort
in SGSN?
No
Yes

K Ignor e?

No
Yes

eplace

service
in SGSN?2
No

HLR
internal
action

5 O

Replace_Service

Figure 25.7/6: Macro Wait_for_Insert. GPRS_Subs_Data_Cnf
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process Send_Insert_Subs_Data HLR Send_ISD_HLR1(1)

| Procss in the HLR to send a Signals to/from the left

| MAP_INSERT_SUBSC RIBER DAJTﬁq are toffrom the VLR or SG
‘ request, independently of the |
| invoking process | B

MAP_INSERT_SUBSCRIBER_DATA _req
MAP_DELIMITER_req

Figure 25.7/7: Process Send_Insert_Subs_Data_HLR

*** Next modified section ***
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25.9  Tracing macros

25.9.1 Macro Trace_Subscriber_Activity MSC

This macro shows the handling in the MSC for arequest from the VLR to trace the activity of a subscriber.

25.9.2 Macro Trace_Subscriber_Activity VLR

Thismacrois called during the handling of subscriber activity in the VLR to activate tracing if necessary.

25.9.3 Macro Trace_Subscriber_Activity SGSN

Thismacro is called during the handling of subscriber activity in the SGSN to activate tracing if necessary.

25.9.4 Macro Activate_Tracing_VLR

Thismacro shows the handling in the VLR for arequest from the HLR to activate tracing for a subscriber.

25.9.5 Macro Activate_Tracing_ SGSN

This macro shows the handling in the SGSN for arequest from the HLR to activate tracing for a subscriber.

25.9.6 Macro Control_Tracing_With_VLR_HLR

This macro shows the handling in the HL R to activate tracing in the VLR if it isrequired during a dial ogue between the
VLR and the HLR

25.9.7 Macro Control_Tracing—HER _wWith SGSN_HLR

This macro shows the handling in the HL R to activate tracing in the SGSN if it isrequired during a dial ogue between
the SGSN and the HLR

CR page 202



3GPP TS 29.002 v5.6.2 (2003-06)

CR page 203

macrodefinition Trace_Subscriber_Activity MSC

‘[Macro inthe MSC to—r\

| mark the subscriber forq
| tracing |

)

MAP_TRACE_SUBSCRIBER_ACTIVITY _ind

Check_
Indication

OK

Start Activity
Tracing

Emor

O

Tr_Sub_Act_ MSC1(1)

Signals to/from the right
are toffromthe VLR

Figure 25.9/1: Macro Trace_Subscriber_Activity MSC
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macrodefinition Trace_Subscriber_Activity VLR Tr_Sub_Act_VLR1(1)

| Macro in the VLR to T\ Signals to/from the left
| starttracing in the MSC if required are to/ffrom the MSC
|

,,,,,,,,,,,,,,,

False .
Subscriber

tracing

active

True

— MAP_TRACE_SUBSCRIBER_ACTIVITY_req

Figure 25.9/2: Macro Trace_Subscriber_Activity VLR
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macrodefinition Trace_Subscriber_Activity SGSN Tr_Sub_Act_SGSN1(1)
| Macro inthe SGSN o ﬁ/
| starttracing if required” 7
| |
,,,,,,,,,,, |
False Subscriber
tracing
active
True
Start
activity
tracing

Figure 25.9/3: Macro Trace_Subscriber_Activity SGSN
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macrodefinition Activate_Tracing_VLR

| Macro in the VLR to handle
| arequest fomthe HLR to - 1
| activate tracing |

I o o ) D o N
I

Emor

)

Act_Tr_VLR1(1)

Signals to/from the right
are toffrom the HLR

MAP_ACTIVATE_TRACE_MODE_ind

Check_
Indication

OK

Subscriber
known?

Yes

racin
Supported ?

Yes

h Yes
racing
buffer ———
full?

Set User Error:
Unidentified
subscriber

Subscriber
tracing active:=
True

Set User Error: Set User Error:
Tracing Facility not
buffer full supported

J

L

MAP_ACTIVATE_TRACE_MODE _rsp
MAP_DELIMITER_req

O

Figure 25.9/4: Macro Activate_Tracing_VLR
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macrodefinition Activate Tracing_ SGSN

: Macro in the SGSN to handle—r\

| arequest fomthe HLRto - 7
| activate tracing

o |
MAP_ACTIVATE_TRACE_MODE _ind
Check_
Indication
Eror OK
No
Subscriber
known?
Yes
racin
Supported?
Yes No
h Yes
racing
buffer
full?
No
Set User Error. Subscriber Set User Error. Set User Error.
Unidentified tracing active:= Tracing Facility not
subscriber True buffer full supported

MAP_ACTIVATE_TRACE_MODE_rsp
MAP_DELIMITER_req

O

Act_Tr_SGSN1(1)

Signals to/from the right
are toffrom the HLR

Figure 25.9/5: Macro Activate_Tracing_SGSN
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macrodefinition Control_Tracing_HLR Ctrl_Tr_HLR1(2)
me ===~ o -
| Macro inthe HLR to \ Signals to/from the left
| activate tracing in the VLRy are tofrom the VLR
| |
L o
False
Subscriber tracing
active in HLR
True
True
Subscriber tracing
active in VIR
False
No
Subscriber in
HPLMN area?
Yes
oK MAP_ACTIVATE_TRACE_MODE_req
MAP_DELMITER_req
Wait_For_ATM_
Resuft
MAP_ MAP_U_ABORT_ind,
—— MAP_ACTIVATE_TRACE_MODE_cnf NOTICE_ 1 MAP_P_ABORT_ind,
ind MAP_CLOSE_ind,
MAP
Check S
Confirmation Gl
req
OK User Error, Provider Error
Data Error
Subscriber tracing Subscriber tracing Subscriber tracing
active in VLR:= active in VLR:= active in VLR:= Enmor
True False False
OK Ermor
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macrodefinition ControI_TracinLR

‘rMacro inthe HLR to

| activate tracing in the VLRy

\

OK

Ctrl_Tr_VLR_HLR1(1)

Signals to/from the Iefl
are toffrom the VLR

)

False
Subscriber tracing
active in HLR
True
True
Subscriber tracing
active in VIR

False

Subscriber in
HPLMN area?

Y

Yes

MAP_ACTIVATE_TRACE_MODE_req
MAP_DELIMITER _req

Wait_For_ATM_
Result

MAP_ACTIVATE_TRACE_MODE_cnf

Check_
Confirmation

OK

User Error,
Data Error
Subscriber tracing Subscriber tracing
active in VLR:= active in VLR:=
True False
OK

MAP_ MAP_U_ABORT_ind,
NOTICE_ 1 MAP_P_ABORT_ind,
ind MAP_CLOSE_ind,
MAP_

CLOSE_
req
Provider Error
Subscriber tracing
active in VLR:= Enmor
False
Enmor

Figure 25.9/6: Macro Control_Tracing_With VLR HLR
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macrodefinition Control_Tracing~HLR with_SGS Ctrl_Tr_HLR_SGSN1(1)
[t ™ -
| Macro inthe HLR to \ Signals to/from the left
| activate tracing in the SGéN-\ are to/fromthe SGSN
| |
L d
False
Subscriber tracing
active in HLR
True
True
Subscriber tracing
active in SGSN
False
No
Subscriber in
HPLMN area?
Yes
oK MAP_ACTIVATE_TRACE_MODE_req
MAP_DELMITER_req
Wait_For_ATM_
Resuft
MAP_ MAP_U_ABORT_ind,
—— MAP_ACTIVATE_TRACE_MODE_cnf NOTICE_ 1 MAP_P_ABORT_ind,
ind MAP_CLOSE_ind,
MAP
Check S
Confirmation GleE,
req
OK User Error, Provider Error
Data Error
Subscriber tracing Subscriber tracing Subscriber tracing
active in SGSN:= active in SGSN:= active in SGSN:= Enmor
True False False
OK Ermor
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macrodefinition Control_Tracing<\With SGSN_HLR CtrI_Tr_SGSN_HLRl(l)
are to/ffromthe SGSN

Macro inthe HLR to
| 'activate tracing in the SGéNw

:

False
Subscriber tracing
active in HLR

Y

True

True
Subscriber tracing
active in SGSN

Y

False

Subscriber in
HPLMN area?

Y

Yes

& MAP_ACTIVATE_TRACE_MODE_req
MAP_DELIMITER _req

Wait_For_ATM_
Result

MAP_ MAP_U_ABORT_ind,
—— MAP_ACTIVATE_TRACE_MODE_cnf NOTICE_ 1 MAP_P_ABORT_ind,
ind MAP_CLOSE_ind,
MAP
Check S
Confirmation GleE,
req
OK User Error, Provider Error
Data Error
Subscriber tracing Subscriber tracing Subscriber tracing
active in SGSN:= active in SGSN:= active in SGSN:= Enmor
True False False

@ @

Figure 25.9/7: Macro Control_Tracing—HER_ wWith_SGSN_HLR

*»** End of document ***
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Reason for change: 3 1.
2.

3.

There are no source files available for the SDL diagrams in 29.002 chapter 20.
Many SDL diagrams are poorly laid out.

Some message flow diagrams are drawn using linedraw characters, which do
not display correctly in Word 2000.

Most of the text repeats the information in the SDL diagrams; the useful
additional information is buried in superfluous verbiage. The principle of
making the text a supplement to the SDL diagrams has been accepted by CN
#20, with the approval of CRs to chapters 22 — 25 to remove the redundant
text.

The naming convention for SDL processes is not consistent.

There are several references to the non-existent process
Subscriber_Present_ HLR in the non-existent subclause 19.1.1.7

The signal names between the application processes in the VLR (process
Send_ldentification_VLR) and the PVLR (process Send_ldentification_PVLR)
are misaligned; the signal Request IMSI from the application process in the
VLR corresponds to the signal Send Identification to the application process in
the PVLR. This is aligned with 23.012.

The process Update Location_ VLR calls a non-existent macro,
VLR_Update_HLR, which was removed from 29.002 as part of the transfer of
the stage 2 for location management into 23.012 in Release 99. Further, the
process invoked only from the macro Process_Access_Request_VLR, in
subclause 25.4.

The modelling of the Cancel_Location_HLR and Cancel_GPRS_Location_HLR
processes is faulty. A process which terminates (rather than returning to the
Null state) is required to interwork with the subscriber deletion and subscriber
data modification processes in chapter 20; however a process which returns to
the Null state is required for communication with the application processes
defined in 23.012 (for non-GPRS) and 23.060 (for GPRS).
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Summary of change: 8

9. The process Cancel_Location_SGSN shows (some of) the stage 2 handling,
which is covered more fully in the GPRS stage 2 (23.060).

10.There is no supporting text for the SDL processes in the VLR and the HLR for
the MS purging procedure.

11.The handling in the MAP Handover processes for the Provider Error exit from
the macro Check_Confirmation does not take account of the fact that when the
macro takes the Provider Error exit the dialogue has already been closed.

12.Several of the signal names for signals to & from the Handover Control
application in the MAP processes for handover in MSC-A & MSC-B are not
aligned with the signal names used in the Handover stage 2 (23.009).

13.The MAP process for handover in MSC-A omits the error handling for failure of
a subsequent handover back to MSC-A.

14.The MAP process for handover in MSC-A should close the dialogue with MSC-
B and return to the Null state when it has sent the MAP_SEND_END_SIGNAL
response at the end of a successful subsequent handover back to MSC-A.

15.In the MAP process for handover in MSC-A, when a
MAP_SEND_END_SIGNAL indication is received from the distant MSC and
the Check_Indication macro takes the Error exit, the dialogue is aborted but
this is not reported to the Handover Control application.

16.The modelling of the handling in MSC-A for the dialogue with MSC-B at
subsequent handover to MSC-B' is unnecessarily complex for the case when
the dialogue with MSC-B' uses the current protocol version, and inaccurate
when the dialogue with MSC-B' reverts to an earlier protocol version.

17.The macro Receive_error_from_HO_CA or_MSC (subclause 19.2.4) fails the
syntax check in SDT, so it cannot be drawn. Furthermore, if the test "Error
indication" takes the "Keep dialogue" exit, the macro should take the "Error"
exit to indicate that the dialogue is maintained, rather than the "Null" exit to
indicate that the dialogue has been terminated.

18.The macro Receive_error_from_HO_CA or_MSC is misused in many places.
When the macro takes the Null exit the dialogue with the distant MSC has
been closed or aborted, so the MAP process should return to the Null state;
when the macro takes the Error exit the dialogue has not been closed, so if the
MAP process is to return to the Null state the dialogue should be closed or
aborted first.

Redraw SDL diagrams to a consistent style.

Redraw message flow diagrams.

Remove text which replicates the information in SDL diagrams.

Correct errors in SDL diagrams.

Add the definition of the process Subscriber_Present_HLR.

Redefine the process Update Location VLR to avoid the use of the

VLR _Update HLR macro, and move it to subclause 25.4.

Align the signal names used in the VLR and the PVLR for inter-VLR IMSI

retrieval

8. Define two layers of processes for location cancellation, to provide interworking
with the processes defined in 29.002 chapter 20 and the application processes
in 23.012 & 23.060.

9. Model the process Cancel_Location_SGSN on the process
Cancel_Location_VLR, to communicate with the application process defined in
the stage 2 specification

10.Apply a consistent naming convention for SDL processes: the last component
of the name of the process is the entity in which the process runs.

11.Provide supporting text in subclause 19.1.4 for the SDL processes in the VLR
and the HLR for the MS purging procedure.

12.Correct the handling in the MAP handover processes to reflect that the
dialogue has been closed when the macro Check_Confirmation takes the
Provider Error exit.

13.Align signal names to & from HO_CA with those used in 23.009.

14.Add the error handling for failure of subsequent handover back to MSC-A.

15.Close the dialogue with MSC-B and return the process to the Null state after
successful completion of subsequent handover.

16.Report the error to the HO_CA when a badly formed

U~ whE

~
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Consequences if
not approved:

17.

18.

19.
20.

whh e

oA

MAP_SEND_END_SIGNAL indication is received.

Change the modelling in MSC-A for subsequent handover to indicate that a
separate instance of the process Handover MSC_A is triggered to handle the
dialogue with MSC-B' for subsequent handover to a third MSC.

Expand in line the handling for error indications from the distant MSC during
inter-MSC handover.

Correct the handling in the macro Receive_Error_From_HO_CA.

Correct the handling in the calling processes for the Error and Null exits from
the macro Receive_Error_From_HO_CA.

No SDL source files to use as the basis for future changes.

Message flow diagrams are difficult to read.

Useful information to supplement the SDL diagrams is buried in superfluous
verbiage, which (inaccurately) repeats the information in the SDL diagrams.
Many formal errors in SDL diagrams.

The style of chapter 19 will be markedly different from the style of chapters

22 - 25, making the specification more difficult to use for implementers who are
not aware of the history, and leading to a perception of poor quality.

Clauses affected:

Other specs
affected:

Other comments:

¥ 19; 25.4.4 (new); 25.7.7; 25.9.6; 25.9.7

Y

N

E

Other core specifications E

X
X | Test specifications
X| O&M Specifications

. The text for each of the second level subclauses 19.1.1, 19.1.2, 19.1.4, 19.3.1

& 19.3.2 has been grouped together before the SDL diagrams. Similarly, the
text for each of subclauses 19.2, 19.4 & 19.5 has been grouped together
before the SDL diagrams. This editorial rearrangement has not been revision
marked.

Figure numbers have been systematically updated to reflect the order within
each subclause. In subclause 19.1, figure numbers are allocated sequentially
in each second level subclause; in subclauses 19.2, 19.3, 19.4 & 19.5, figure
numbers are allocated sequentially in each first level subclause.

The subclauses within 19.1.1 have been re-ordered to group the overall
description, including message flows, in 19.1.1.1, the VLR behaviour in
19.1.1.2, the SGSN behaviour in 19.1.1.3 and the HLR behaviour in 19.1.1.4.
The behaviour of the VLR and the previous VLR for retrieval of the IMSI at
inter-VLR location updating is included in subclause 19.1.1.2. This editorial
change has not been revision marked, apart from the changes to subclause
heading numbers and figure numbers.

Subclause 19.1.1.6 (the independent process UL _VLR) describes a process
which is called only from the macro Process_Access_Request VLR; it has
been moved to subclause 25.4. This editorial change has not been revision
marked, apart from the changes to subclause heading numbers and figure
numbers.

The subclauses in 19.1.4 (MS purging) have been re-ordered to give the
oreder: general description, VLR behaviour, SGSN behaviour, HLR behaviour.
This editorial change has not been revision marked, apart from the changes to
subclause heading numbers and figure numbers.

Subclauses 19.4 (the macros Insert_Subscriber_Data_Framed HLR and
Insert_Subs_Data_In_SGSN_Framed_HLR) and 19.5 (Mobility Management
Event notification procedure) have been re-ordered to put the macro definitions
in subclause 19.5. This editorial change has not been revision marked, apart
from the changes to subclause heading numbers and figure numbers.
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*** Eirst modified section ***

19 Mobility procedures

19.1 Location management Procedures

The signalling procedures in this subclause support:

- Interworking between the VLR and the HLR and between the VLR and the previous VLR (PVLR) when anon-
GPRS subscriber performs alocation update to anew VLR service areg;

- Interworking between the SGSN, the HLR and the VLR when a subscriber with both GPRS and non-GPRS
subscriptions performs arouteing area update in an SGSN and the Gs interface isimplemented;

- Interworking between the SGSN and the VLR when a GPRS subscriber performs arouteing area update to anew
SGSN service areg;

- Interworking between the HLR and the VLR and between the HLR and the SGSN to del ete a subscriber record
from the VLR or the SGSN;

- Interworking between the VLR and the HLR and between the SGSN and the HLR to report to the HLR that a
subscriber record has been purged from the VLR or the SGSN.
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The MAP co-ordinating process in the HLR to handle a dialogue opened with the network |ocation updating context is

shown in figure 19.1/1. The MAP process invokes a macro not defined in this clause; the definition of this macro can be
found as follows:

Receive Open Ind see clause 25.1.1.
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Process Location_Management_Coordinator_HLR

IFigure 19.1/3 "
L ocation management coordination process inthe HLR |
|

19.1_3(1)

NULL
e m ==
Receive_ J‘F' 911/
Open_Ind F igure 211.
|
vr' ‘Error'
oK'
WAIT_FOR_ 'Perform _
SERVICE_ MAP_Vr_
PRIMITIVE Dialogue’
MAP_ MAP_ MAP_
UPDATE_ RESTORE_ NOTICE_ NULL NULL
LOCATION_ DATA_Ind Ind
Update_ RESTORE_
Location_HLR DATA_HLR

MAP_ MAP_
UPDATE_ RESTORE_
LOCATION_Ini DATA _Ind
RELAY_INFO
(e
* * \MAP-U-ABORT_Req,
from from - - - MAP-CLOSE_Req
Provider OFFSPRING :from OFFSPRING
to to to to
OFFSPRING Provider Provid er OFFSPRING
RELAY_INFO RELAY_INFO NULL

& - - - 'MAP-U-ABORT_Ind,

IMAP-CLOSE _Ind
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:
|
|

Processin the HLR to

. . 1
hande a dialogue opening request using
| the application context netLocUpContexti

process Location_Management_Coordinator HLR

D
=N

LMC_HLR1(1)

Signals to/from the | eft
are to/fromthe VLR;

signals to/ffrom the right
are to/fromthe child process

Wait_For_
Service_

Primitive

Receive_
Open_Ind
Vr OK Eror
Perform
MAP Vr Null
dialogue

=
|

e RN

MAP_UPDATE_ MAP_RESTORE_ MAP_ — mﬁg_g_:gg;;_;:g,
LOCATION_ind DATA _ind NOTICE_ind MAP_CLOSE_ind
Update_ - Restore_ - MAP_
Location HLR 41‘ Figure 19.1.1/13 Data_HLR 41‘ Figure 19.3.1/2 CLOSE_req

MAP_UPDATE_
LOCATION_ind

MAP_RESTORE_
DATA_ind

=

Relay_Info

MAP_CLOSE_req

MAP_U_ABORT_req,
—— MAP_P_ABORT _req,

MAP_U_ABORT_ind,
MAP_CLOSE_ind

Relay_Info >

Ty

-

Relay_Info

Figure 19.1/13: Process Location_Management_Coordinator_HLR
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19.1.1 Location updating

The stage 2 specification for |ocation management for anon-GPRS subscriber is 3GPP TS 23.012 [23]. The
interworking between the MAP signalling procedures and the location management proceduresin the VLR, the PVLR
and the HLR is shown by the transfer of signals between these procedures.

The stage 2 specification for GPRS isin 3GPP TS 23.060 [104]. The interworking between the MAP signalling
procedures and the GPRS proceduresin the SGSN and the HL R is shown by the transfer of signals between these

procedures{see-clause 19-1-1.8).

The message flow for successful inter-V LR location updating when the IMSI can be retrieved from the PVLR is shown
in figure 19.1.1/2.

The message flow for successful inter-V LR location updating when the IMSI cannot be retrieved from the PVLRis
shown in figure 19.1.1/3.

The message flow for successful GPRS Attach/-RA update procedure (with-Gs interface not ingtalled) is shown in
figure 19.1.1/4.

The message flow for successful GPRS Attach/-RA update procedure combined with a successful VLR location
updating (Gsinterface installed) is shown in figure 19.1.1/5.
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HLR

MSC/
MS VLR PVLR
1
_________________ .’ 2
>
3
4
>
6
>
;
8
'Y
9
10
>
11
12 P
<. _________________

PVLR = Previous VLR

1) A LU REQUEST (Note 1)

2) MAP_SEND_IDENTIFICATION reqd/ind

3) MAP_SEND_IDENTIFICATION_rsp/cnf

4) MAP_UPDATE LOCATION req/ind

5) MAP_CANCEL LOCATION req/ind

6) MAP_CANCEL LOCATION rsp/cnf

7 MAP_ACTIVATE TRACE MODE req/ind (Note 2)
8) MAP_ACTIVATE TRACE MODE rsp/cnf (Note 2)
9) MAP_INSERT SUBSCRIBER DATA reg/ind

10) MAP_INSERT SUBSCRIBER DATA rsp/cnf

11) MAP_UPDATE LOCATION rsp/cnf

12) A LU _CONFIRM (Note 1)

NOTE 1.

CR page 10

For details of the procedure on the radio path, see 3GPP TS 24.008 [35]. Services shown in dotted lines

indicate the trigger provided by the signalling on the radio path, and the signalling triggered on the radio

path.

NOTE_2: Proecedures-shown-Services printed in italics are optional.

Figure 19.1.1/2: nterface-and-servicesMessage flow for location updating when-changing-theto a

new VLR area,

when the IMSI can be retrieved from the previous VLR
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MSC/
MS VLR PVLR HLR
1
_________________ .’
2
<. _________________
3
_________________ .’ 4
>
6
>
8
'Y
10
>
11
12 P
<. _________________

PVLR = Previous VLR

1) A LU REQUEST (Note 1)

2) A IDENTITY REQUEST (Note 1)

3) A IDENTITY RESPONSE (Note 1)

4) MAP_UPDATE LOCATION req/ind

5) MAP_CANCEL LOCATION req/ind

6) MAP_CANCEL LOCATION rsp/cnf

7 MAP_ACTIVATE TRACE MODE req/ind (Note 2)
8) MAP_ACTIVATE TRACE MODE rsp/cnf (Note 2)
9) MAP_INSERT SUBSCRIBER DATA reg/ind

10) MAP_INSERT SUBSCRIBER DATA rsp/cnf

11) MAP_UPDATE LOCATION rsp/cnf

12) A LU _CONFIRM (Note 1)

NOTE 1: For details of the procedure on the radio path, see 3GPP TS 24.008 [35]. Services shown in dotted lines
indicate the trigger provided by the signalling on the radio path, and the signalling triggered on the radio

path.
NOTE_2: ProeeduresshownServices printed in italics are optional.

Figure 19.1.1/3: nterface-and-services-Message flow for location updating irvetving-beth-to a new
VLR areand-anHLER,
when the IMSI can-not be retrieved from the previous VLR
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PSGSN = Previous SGSN

1) Gb_ATTACH_REQUEST or RA_UPDATE_REQUEST (Note 1, note 2)

2) MAP_UPDATE _GPRS LOCATION_req/ind

3) MAP_CANCEL _LOCATION_reg/ind

4) MAP_CANCEL _LOCATION_rsp/cnf

5) MAP_ACTIVATE _TRACE MODE_reqg/ind (Note 3)

6) MAP_ACTIVATE_TRACE MODE_rsp/cnf (Note 3)

7 MAP_INSERT_ SUBSCRIBER_DATA_reg/ind

8) MAP_INSERT_ SUBSCRIBER_DATA_rsp/cnf

9) MAP_UPDATE _GPRS LOCATION_rsp/cnf

10) Gb_ATTACH_ACCEPT or RA_UPDATE_ACCEPT (Note 1)

NOTE 1: For details of the procedure on the radio path, see 3GPP TS-48:018_24.008 [35]. The services shown in
dotted lines indicate the trigger provided by the signalling on the radio path, and the signalling triggered on
the radio path.

NOTE 2: For security functions (authentication, ciphering, IMEI check) triggering refer to 3GPP_-TS_-23.060 [104].
The MAP precesses-signalling invoked for theese procedures—are-functions is described in
section-clause 25 of the present document.

NOTE 3: Optienal-sServices are-printed in italics_are optional.

NOTE 4:

Refer to 3GPP TS_-23.060-[104] for termination of the procedure and triggering of the signalling on the Gb
interface_between the BSS and the SGSN.

Figure 19.1.1/4: nterface-and-servicesMessage flow for GPRS location updating (Gs_-interface not

installed)
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MS SGSN VLR PSGSN HLR
1
_________________ .’ 2 -
3
4
5
6
;
8
9
10
______________________ » 11
12
13
14
15 P
16 < ..................... -
<. _________________
17
_________________ > 18
______________________ »
1) Gb _ATTACH REQUEST or RA_ UPDATE_REQUEST (Note 1, note 2)
2) MAP_UPDATE GPRS LOCATION reg/ind
3) MAP_CANCEL LOCATION reg/ind
4) MAP_CANCEL LOCATION rsp/cnf
5) MAP_ACTIVATE TRACE MODE req/ind (Note 3)
6) MAP_ACTIVATE TRACE MODE rsp/cnf (Note 3)
7) MAP_INSERT SUBSCRIBER_DATA reg/ind
8) MAP_INSERT SUBSCRIBER_DATA rsp/cnf
9) MAP_UPDATE GPRS LOCATION rsp/cnf
10) Gs LOCATION UPDATE REQUEST (Note 4)
11) MAP_UPDATE LOCATION reg/ind (Note 5)
12) MAP_INSERT SUBSCRIBER_DATA reg/ind
13) MAP_INSERT SUBSCRIBER_DATA rsp/cnf
14) MAP_UPDATE LOCATION rsp/cnf
15) Gs LOCATION UPDATE ACCEPT (Note 4)
16) Gb ATTACH ACCEPT or RA_ UPDATE_ACCEPT (Note 1)
17) Gb _TMSI REALLOCATION COMPLETE (Note 1)
18) Gs TMSI_REALLOCATION COMPLETE (Note 4)

NOTE 1: For details of the procedure on the radio path, see 3GPP TS 24.008 [35]. The services shown in dotted
lines indicate the trigger provided by the signalling on the radio path, and the signalling triggered on the
radio path.

NOTE 2: For security functions (authentication, ciphering, IMEI check) triggering refer to 3GPP TS 23.060 [104].
MAP processes invoked for those procedures are described in subclause 25.5.

NOTE 3: Services printed in italics are optional.
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NOTE 5: For details of the procedure on the path between the SGSN and the VLR, see 3GPP TS 29.018 [106]. The
services shown in chain lines indicate the trigger provided by the signalling on the path between the SGSN
and the VLR, and the signalling triggered on the path between the SGSN and the VLR.

NOTE 4: Refer to 3GPP TS 23.060 [104] for termination of the procedure and triggering of the signalling on the
interface between the BSS and the SGSN.

NOTE 5: For simplicity, the Location Cancellation procedure towards the previous VLR and optional tracing
activation towards the new VLR are not shown in this figure.

Figure 19.1.1/5: nterface-and-servicesMessage flow for GPRS location updating (Gs_-interface
installed)

19.1.1.23  DetailedpProcedures in the VLR
The MAP processin the VLR for location updating for a non-GPRS subscriber is shown in figure 19.1.1/6. The MAP

process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

The MAP processin the VLR to retrieve the IMSI of a subscriber from the previous VLR (PVLR) is shown in figure
19.1.1/7. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as
follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

The process in the VLR for location updating for a GPRS subscriber when the Gsinterfaceisinstalled is shown in
figure 19.1.1/8.

CR page 17
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The macro GPRS Location Update Completion VLR is shown in figure 19.1.1/9. The macro invokes a process not
defined in this clause; the definition of this process can be found as follows:

Subscriber Present VLR see subclause 25.10.1.

The macro GPRS Update HLR VLR isshown in figure 19.1.1/10. The macro invokes macros not defined in this
clause; the definitions of these macros can be found as follows:

Receive Open_Cnf see subclause 25.1.2;
Check Confirmation see subclause 25.2.2;
Insert Subs Data VLR see subclause 25.7.1;
Activate Tracing VLR see subclause 25.9.4.

CR page 18
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19.1.1.5.3 Detailed-pProcedure in the PVLR

The MAP processin the PVLR to handle arequest for the IMSI of a subscriber from thenew VLR is shown in figure
19.1.1/11. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as
follows:

Receive Open Ind see subclause 25.1.1.
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19.1.1.48  DBetailledpProcedure in the SGSN

The MAP processin the SGSN for location updating for a GPRS subscriber isshown in figure 19.1.1/12. The MAP
process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open_Cnf see subclause 25.1.2;
Check_Confirmation see subclause 25.2.2;
Insert Subs Data SGSN see subclause 25.7.2;
Activate Tracing SGSN see subclause 25.9.5.

Sheet 2: The procedure Check User Error In _Serving Network Entity is specific to Super-Charger; it is specified in
3GPP TS 23.116 [110].
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19.1.1.54  DetailedpProcedures in the HLR

The MAP processin the HLR to handle alocation updating request from aVLR is shown in figure 19.1.1/13. The MAP
process invokes a macro not defined in this clause; the definition of this macro can be found asfollows:

Check Confirmation see subclause 25.2.2.

The MAP process in the HLR to handle alocation updating request from an SGSN is shown in figure 19.1.1/14. The
MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Ind see subclause 25.1.1;
Check Indication see subclause 25.2.1;
Check Confirmation see subclause 25.2.2;

Control_Tracing With SGSN HLR see subclause 25.9.7.

Sheet 22: The procedure Super_Charged_Cancd_Location_HLR is specific to Super-Charger; it is specified in

3GPP TS 23.116 [11Q]. If the previcus- SGSN-and-the-eriginating-HL R does not support the Super-Charger
functionality, processing continues from the "Y-esNo" exit of the test "Result=Pass?".

Sheet 2: The procedure Super_Charged Location_Updating HLR is specific to Super-Charger; it is specified in
3GPPTS23.116 [110] If the HL R does not support the Super-Charger functionalitysubseription-data-needsto-be-sent
to-the SGSN, processing continues from the "No" exit of the test "Result=Pass?".

The MAP process in the HLR to notify Short Message Service Centres that a subscriber is now reachableis shown in
figure 19.1.1/15. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found
asfollows:

Alert Service Centre HLR see subclause 25.10.3.
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UL_VLR1(2)

Signals to/from theleft
are to/fromthe locatio
management application

process inthe VLR (see
3GPP TS 23.012);
signals toffrom the right
are to/fromthe HLR

OK

Wait_For_
HLR_Response

MAP_INSERT_
SUBSCRIBER
DATA ind

Insert
Subscriber
Data

process Update Location VLR
[ o
| Processin the VLR to handle N
| a location updating dialogue T
| with the HLR when the Gs interfacel
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Null
Update
Location
MAP_OPEN_req
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[
Enor vr
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Figure 19.1.1/6 (sheet 1 of 2): Process Update_LocationH:R VLR
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process Update Location VLR UL VLR2(2)
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Figure 19.1.1/6 (sheet 2 of 2): Process Update_LocationH:R VLR
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Figure 19.1.1/7X%X% (sheet 1 of 2): Process Send_ldentification_VLR
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Figure 19.1.1/7X%X% (sheet 2 of 2): Process Send_ldentification_VLR
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process GPRS Update Location_Area VLR GULA _VLR1(2)
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Figure 19.1.1/816 (sheet 1 of 2): Process GPRS_Update Location_Area VLR
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Process GPRS Update Location_Area VLR
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Figure 19.1.1/816 (sheet 2 of 2): Process GPRS_Update Location_Area VLR
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:= attached
‘ 'Set_error_to
- oo _Appropriate_value
PS“bSC”b\f[—R - “Figure 25.10/1 _according_to_
resent_ | GSM_09.18

(o) | |Gs_GPRS_LOCATIO N_UPDATING@

Allocate TMSI 7Gs_GPRS_LOCATION_UPDATIN@

Set Timer ‘g

TMSI_
reallocation_

Gs_GPRS_LOCATION_UPDATING Accept
| Jincluding TMSI

WAIT_FOR_
TMSI_Cnf
\
Gs_GPRS_TMSI REALLOCATION_Complete .
— Timer Expry
Freeze
old TMSI

@
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macrodefinition GPRS_Location_Update_Completion_VLR
{ Ma&& ir: lﬁe:/I:Riloicoim?)Ieile—r \
| the local handling of an Update
No —
Roaming alowed
intargetLA?
Yes -
LA notallowed:=False

| Location Area request received |
| over the Gs interface |

LA not allowed:=

True IMS| detached:=False

Subscriber

Set User Error —— See 3GPP TS 29.018 Present VIR

No
Gs_GPRS_L@ ON_ TMSI reallocation
UPDATING required?

Yes

Allocate
™SI Set result

GLUC_VLR1(1)

Signals to/from the|
are to/fromthe SGSN

Set TMSI
parameter

Gs_GPRS_L ION_
UPDATING rsp

Start TMSI
reallogéition
er

N

—— Gs_GPRS_LOCAT ION_UPDATI

Wait_For_

TMSI_Allocation_
Confirm

TMSI
1 GS_GPRS_TMSI_REALLOCATION_COMPLEFE_in reallocation
timer expired
|
Freeze
old TMSI

|
— — — —lIntemal

N

Figure 19.1.1/917: Macro GPRS_Location_Update_Completion_VLR
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Macrodefinition VLR_Update. GPRS HLR <:t> 19.1.1 18.1(2)
‘riiiiiiiiiij 7777777 .77.777771‘,\ Signals to/from the right
iFlgure 19.1.1/18: HLR updating in VLR ﬁ: are tofirom the HLR %
7777777777777777777777777777 ‘Ynknown.

‘ HLR'

(no’) (‘yes)
MAP_OPEN_Req, )
MAP_UPDATE_LOCATION_Req, Roaming_Not Allowed

‘ MAP_DELIMITER_Req
Receive_
Open_cnf
OK Error Vr
WAIT_FOR_ Procedure_
DATA Error
Insert_Subs_ Activate_ MAP_UPDATE_ MAP_U_ABORT _Ind,
Data_VLR Tracing_VLR LOCATION\ Cnf MAP_P_ABORT _Ind,
d
WAIT_FOR_ WAIT_FOR_ Check_ Setnot
DATA DATA Confirmaton Confirmed
OK
User Error| ProviderError, Set Loc.lnfo
- not Confirmed
Data Error Set Confirmed -
by HLR
Set Loc Info
Confirmed
iNHLR
Procedure_
Update Error
register
This task is included in
the calling process
OK
ELSE
~_case

‘unknown_ 'roaming_not_ Set LO}C Info
subscriber’ allowed' not cnfin HLR

Set not
Confirmed
hy HLR
Unknown_ Roaming_Not_ Procedure_
Subscriber Allowed Error
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macrodefinition GPRS_Update_HLR_VLR

{ Macro in the VLR to handle

| a location updating dialogue
| with the HLR when the Gs

|interface is used

N
|

17

HLR
address

GUHLR_VLR1(2)

Signals to/from lherighl
are to/fromthe HLR

known?

MAP_OPEN_req

MAP_UPDATE_LOCATION_req

Roaming_Not_

MAP_DELIMITER_req Allowex
Receive_
Open_Cnf
Eror Vr OK
Procedure, Rerformy Wait_For
Eror VT HLR_Response
dialogue Sasp
Procedure
error,
Aborted Unknown subscriber Roaming not allowed HLR number
Procedure_ Unknown_ Roaming_
Error Subscriber Not_Allowed
Wait_For_
HLR_Response
" MAP_FORWARD MAP MAP_U_ABORT_ind,
'”SZ:‘ESVLI'_bS— SO, CHECK_SS_ NOTICE_ MAP_P_ABORT Jind,
- 9- INDICATION_ind ind MAP_CLOSE_ind
Wait_For_ Wait_For_ Wait_For_ E:A|_AS§E
HLR_Response HLR_Response HLR_Response el

Subscriber data confimed by HLR:=False;
Location information confirmed in HLR:=False

Error

Procedure_

Figure 19.1.1/108 (sheet 1 of 2): Macro GPRS Update HLR VLR-Update GPRSHLR
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Macrodefinition VLR_Update_ GPRS_HLR

@

Perform MAP
Vr Dialogue

<

i

19.1.1_18.2(2)

are to/from the HLR

Signals to/from the right%

'HLR_Na' ‘unknown ‘roaming_not_|
subscriber’ allowed'

@ Unknown_
B Subscriber

Roaming_not_|

Allowed

The exit name used in the
[WAIT_FOR_| | calling process is "OK"

'Procedure_ 'Aborted’

error'
Pe

Procedure_
Error

]

DATA

MAP_NOT(CE_Ind

MAP_FORWARD _
CHECK_SS_INDICATION_Ind

AIT_FOR_

MAP_CLOSE, Req <W DATA

Set not

Confirmed
hy HLR

Set Loc Info
not Confirmed |
inHLR

Procedure_
Error
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macrodefinition GPRS_Update_HLR_VLR

Macro in the VLR to handle
‘a_location updating dialogue
| with the HLR when the Gs
|interface is used

[ N
| |

Wait_For_

HLR_Response

17

GUHLR_VLR2(2)

Signals to/from lherighl
are to/fromthe HLR

MAP_UPDATE_LOCATION_cnf
Check_
Confirmation
Provider Error,
OK User Error Data Error
Subscriber data confimed by HLR:=True; Subscriber data confimed by HLR:=False;
Location information confirmed in HLR:=True Location information confirmed in HLR:=False
Procedure,
OK Error
User
error
Unknown subscriber Roaming notallowed Else
Unknown_ Roaming_ Subscriber data confimed by HLR:=False;
Subscriber Not_Allowed Location information confirmed in HLR:=False

Procedure_
Error

Figure 19.1.1/108 (sheet 2 of 2): Macro GPRS Update HLR VLR-Update GPRSHLR

CR page 41



3GPP TS 29.002 v6.2.0 (2003-06)

CR page 42

Process Send_ldentification_PVLR

e e mm e e m m e -
|
|

s
Figure 19.1/11: Process in the Previous VLR to handle
|

ran identification request
|

NULL

)
=

-
2

eceive_Open|

1(2)

Signals to/fromthe left

are to from the new VLR.
Signals to/from the right

are to/from the PVLR Locatio
Management application

Ind
[
oK vr Error
Wait_For_ Perform MAP
Se-NI-C-e_ Vr Dialogue NULL
< NULL
MAP_ |
NOTICE_Ind MAP_SEND_IDENTIFICATION_Ind

MAP_
CLOSE R

Send
Identificatio

Wait for
Application

Send Identification
negative response

Set user
error

MAP_SEN

MAP_CLOSE req

D_IDENTIFICATION rsp

MAP_NOT

ind

ICE \. MAP_U_ABORT_ind
~ ”MAP_CLOSE ind

MAP_CLO
req

Set negative
response

< NULL

MAP_P_ABORT ind
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process Send_ldentification PVLR

{Processin the PVLR to handle a—r\

| request for IMSI and authenticati om
| information from the new VLR |

SI_PVLR1(2)

Signals to/from theleft k
are to/fromthe new VLR;
signals toffrom the right

are to/fromthe location
management application
process inthe PVLR (see
3GPP TS 23.012)

Null
Receive_
Open_Ind
Vr OK
Perform Wait_For_
MAP Vr Service_
dialogue Primitive

Emor

Null

MAP
Null NOTICE_ —— MAP_SEND_IDENT IFICATION_ind
ind
EDAI)_ASEE STl
req e Identification
Wait_For_
Null Application_
Response
MAP_ MAP_U_ABORT_ind, %e”d_ﬁ )
NOTICE_ —{MAP_P_ABORT ind, |!dentification
ind MAP_CLOSE_ind Leoaive
- - response
MAP_
CLOSE_ Set User Error
req
Abort —
Null Null

MAP_SEND_ID ENTIFICATION_rsp
MAP_CLOSE_req

Figure 19.1.1/115% (sheet 1 of 2): Process Send_ldentification_PVLR
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ran identification request ‘
L - - _____________

no

no

req

MAP_CLOSE_

NULL

< further

Process Send_ldentification_PVLR

Signals to/fromthe lef
are to/from the new VLR

—MAP_SEND_IDENT IFICATION_rsp

more authentication sets
to send?

segmentation allowed

yes

—MAP_DELIMITER req

Wait for

2(2)

MAP_U_ABORT ind
MAP_CLOSE _ind

MAP_SEND_ MAP_NOTICE
IDENTIFIGATION_ ind P
ind MAP_P_A
MAP_CLOSE_
req

ST

ORT_ind
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process Send_ldentification_PVLR SI_PVLR2(2)

{Processin the PVLR to handle a—r\

| request for IMSI and authenticati om
| information from the new VLR |

Wait_For Signals to/from theleft k
Application_ are to/fromthe new VLR
Response signals toffrom the right

are to/fromthe location
management application
process inthe PVLR (see
3GPP TS 23.012)

Send
Identification
ack

MAP_SEND_IDENT IFICATION_rsp

More authentication
sets to send?

allowed?

Yes
No
Segmentation
Yes

MAP_ MAP_
CLOSE_ DELIMITER_
req req

MAP_ MAP_U_ABORT._ind,
MAP_SEND_IDENT IFICATION_ind NOTICE_ —— MAP_P_ABORT_ind,
ind MAP_CLOSE_ind
MAP_
CLOSE_
req
Abort

=

Figure 19.1.1/115% (sheet 2 of 2): Process Send_ldentification_PVLR
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Process SGSN_Update_HLR

(no)  ynknowi (ves)

‘ HLR' ~

R

19.1.1_20.1(2)

Signals from/to the left

are from/to requesting process in SGSN
Signals to/from the right

are to/from the HLR

from
| requesting process
see 3GPP TS 23.060

|
L - - -

MAP_OPEN_Req,
MAP_UPDATE_GPRS_LOCATION_Req,
MAP_DELIMITER_Req

Receive_
Open_cnf

Error, Vr

Unknown HLR

Set Error

“£ponse | requesting process
'see 3GPP TS 23.060

L - - -

OK

SetError

—=Procedure-Error

o

/ Idle
\

~_ ~

oo
Updat 'to
NegativeRiegbonse

" requesting process

see 3GPP TS 23.060

|
L - - -

WAIT_FOR
_DATA
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process Update_ GPRS Location_SGSN

:Processin the SGSN to handle—r\
| a location updating dialogue - 7

UGL_SGSN1(2)

Signals to/from lheleﬂ
are to/fromthe GPRS

| with the HLR | mobility management
L ____ | application process
in the SGSN (see
3GPP TS 23.060);
signals toffrom the right
are to/fromthe HLR
No
address
known?
Yes
MAP_OPEN_req Set negative
MAP_UPDATE_GPRS_LOCATION_req response:
MAP_DELMITER_req Unknown HLR
Receive_
Open_Cnf
Vr, Error OK
Sree‘snpeo%fsne\{e WaitSRos Null
Procedure error LILRSRESPOUSE
cPre a MAP MAP_U_ABORT_ind,
Location Insert_Subs, Activate = o= -y
Abort S ‘ - NOTICE MAP_P_ABORT _ind
i Data_SGSN T SGSN N - el Aol
ata_ racing_ ind MAP_CLOSE_ind
e I
Null XIQZEL_IJ_— Wait_For_ Wait_For_ EDALA(};EE
req HLR_Response HLR_Response req -
Set negative
Null response:
Procedure error

ocation
negatve
response

Null

Figure 19.1.1/120 (sheet 1 of 2): Process Update GPRS Location SGSN-UpdateHLR
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Process SGSN_Update HLR

-
|

19.1.1_20.2(2)

Signal from/to the left
arefrom/torequesting process in SGS
Signals to/fromthe right

areto/ffromthe HLR

MAP_U_ABORT Jd,
MAP_P_ABORT Ind,
MAP_CLOSE_In

MAP_NOTICE_{nd

Abort

"trom requesting process

- ﬁsee TS GSM 03.60

MAP_CLOSE_Req

SetError ——{ Procedure Error

‘ PR
Upda%) J:gquesling process
Negati i se

egative M€ | see GSM 0360

Req

MAP_U_ABORT_

|
— —to HLR

Idle

WAIT_FOR
_DATA
| — | [
| . |
Insert_Subs . Activate " MAP_UPDATE_GPRS
— - —4F 25.7/6 ; b - F 25.9/7 -
Data_SG SN - Flaure Tracing_SG SN - Houre LOCATION__C
L. L.
WAIT_FOR_ WAIT_FOR_ Check_
DATA DATA _Confirmation
User Error ProviderError, OK
Data Eror
————————— SetResult
| Check_User_Error |
SeeTS 23.116 - = In_Serving_ Set Error
| Network_Entity
|
| R
| to
Set Error gg:a;enls-ieLR I — - requesting process
P I'see GSM 03.60
L.
o I
Upd. IQLR ) 1o
pca — — — Jrequesting proce
Negatuveresponse I'see GSM 03.60
L.
WAIT_FOR dl
DATA €
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process Update_ GPRS Location_SGSN

:Processin the SGSN to handle—r\
| a location updating dialogue - 7
| with the HLR

Wait_For_
HLR_Response

MAP_UPDATE_GPRS_LOCATION_cnf

Sjelot
Location
negative,

porise

Update
< Eocation acE :;

Check_
Confirmation
User Error OK Provider Error,
Data Error

********* A

| Check_User_

See 3GPP TS 23.116 - — { [Emor_In_Serving_

| Network_Entity

,,,,,,,,,, |
Set negative Set Sg Sr;eg]asté\{e
LS fesult Procedure éror

SpUTT

Location
egative

reSpose

UGL_SGSN2(2)

Signals to/from lheleﬂ
are to/fromthe GPRS

mobility management
application process

in the SGSN (see
3GPP TS 23.060);
signals toffrom the right
are to/fromthe HLR

Figure 19.1.1/120 (sheet 2 of 2): Process Update GPRS Location SGSN-UpdateHLR
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1(4)

Process Update_Location_HLR

Signals to/from the left
to/from the VLR

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

Process in the HLR MAP Protocol Maghine
for handling Location Update

L

WAIT_FOR_SERVICH_
PRIMITIVE

MAP_UPDAT|
LOCATION_I

Update
Location

WAIT_FOR_
APPLICATION_
RESPONSE
Update_ Update_Location_ Insert_Subscriber_
Location_Ack nse
MAP_ACTIVA
Set Result Set Error 1 TRACE_MOD
Req.
MAP_UPDATE_ MAP_UPDATE_
LOCATION_Rsp. Rsp. W:.:.-I':/TFS:?—
MAP_CLOSH_Req. Req. —
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rProcess in the HLR to handle an—r\
| Update Location request froma VLR

process Update Location HLR

|——{ MAP_UPDATE_LOCATION_ind

Update
Location

Wait_For_
Application_

Response

UL_HLR1(3)

Signals to/from lheleﬂ
are to/fromthe VLR;
signals to/ffrom the right

are to/fromthe location
management application
process inthe HLR (see
3GPP TS 23.012)

Update Update . Insert
Location Location pctiate Subscriber
ack negative Trace Mode o
response
~ACTIVATETRACE_MODE_req MAP_INSERT_SUBSCRIBER_DATA_req
Set Result SelUS ENoy ((MAP_DELIMITER req ) MAP_DELIMITER_req

]

Wait_For_

ATM_Crf

MAP_UPDATE_LOCATION_rsp

MAP_CLOSE_req

ISD_Cnf_Or_

Application_
Response

Wait_For_

Figure 19.1.1/139 (sheet 1 of 34): Process Update_Location_HLR
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Process Update Location_ HLR

[ R
| Process inthe HLR MAP Protocol Machine, \
| orhandling Location Update -

WAIT_FOR_

ATM_Cnf

2(4)

Signals to/from the leftare
tofromthe VLR

Signals to/fromthe right are
tofromthe HLR Apgication

|
L ________1 |
MAP_ATM_Cnil :‘”AP—NOT'CE—
MAP_U_ABORT _Ind
I—— MAP_P_ABORT _Ind wP—CLOSE—
MAP_CLOSE_Ind a
Set Negative Responsie
Abott to System Failure
Check B ﬂ‘ See 3G TS 29002
Confirmation | Chapter 25.2.2
- - - - - - - -
Pass Provider Error User Error
Data Error
Set Negative Map User Eror
ATM_ack. Response to Negative
System Failure Response
|2

WAIT_FOR_
APPLICATION_
RESPONSE
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process Update Location HLR

‘rProcess in the HLR to handle an—r\

| Update Location request froma VLR

Wait_For

ATM_Cnf

UL_HLR2(3)

Signals to/from lhelefl
are to/fromthe VLR;
signals toffrom the right

are to/fromthe location
management application
process inthe HLR (see
3GPP TS 23.012)

At this stage, the
dialogue is closed

MAP_U_ABORT_ind, MAP_
1 MAP_P_ABORT_ind, NOTICE_ —— MAP_ACTIVATE_TRACE_MODE_cnf
MAP_CLOSE _ind ind
MAP
Abort CLOSE Sheck
- Confirmation
req
Provider Error Data Error User Error OK
Set negatl\{e Set negan\{e Set negative
response: response: e
System failure System failure R
Activate Activate Activate
Trace_ Mode Trace_ Mode Trace Mode
negative ack
response response
q

Wait_For_

Application_
Response

Wait_For_
I1SD_Cnf_Or_
Application_

Response

MAP_U_ABORT_ind, MAP_ Insert
—— MAP_P_ABORT_ind, NOTICE_ Subscriber
MAP_CLOSE _ind ind Data
Set negative
Abort response:
System failure

Insert

Subscriber Data MAP_INSERT_SUBSCRIBER_DATA _req
negative MAP_DEUMITER_req

response

]

Wait_For_
I1SD_Cnf_Or_

Application_
Response

Figure 19.1.1/139 (sheet 2 of 34): Process Update_Location_HLR
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Process Update Location_ HLR

Fmm - ——
| Process inthe HLR MAP Protocol Machine, \
| orhandling Location Update -

o

MAP_Insert_Subscriber_Data_Req
MAP_Delimiter_Req

AIT_FOR_ISD_Cn
OR_APPLICATION_
RESPONSE

3(4)

Signals to/from the leftare
tofromthe VLR

Signals to/fromthe right are
tofromthe HLR Apgication

WAIT_FOR_

APPLICATION_
RESPONSE

MAP_Insert_Sybscriber_ MAP_U_ABORT_Ind MAP_NOTICE |
Data_Cnf MAP_P_ABORT _Ind ind
- MAP_CLOSE_Ind
[ ‘ -
Check | See 3G TS29002 Set Negatve
Corfirmation ~ 7 Chapter 25.2.2 Abort Result

‘ ) System Falue

- |
ISD
Negative Respon

AIT_FOR_ISD_Cn
OR_APPLICATION_
RESPONSE
OK Provider Errar User Error
Data Error
—
Insert Subscriber Set Negaive Map User Error
Data ack Response to Negative
} System Failure Response
K [

ISD
Negative
Respmnse

WAIT_FOR_
APPLICATION_
RESPONSE
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process Update Location HLR UL HLR3(3)
[ e ™ - -
‘Processm the HLR to handle an I\ Wait_For_ Signals to/from lhelefl
| Update Location request froma VER; ISD__Cnf__Or_ are to/fromthe VLR;
| | Application_ signals toffrom the right
o ______1 | __ Response are to/fromthe location
management application
process inthe HLR (see
3GPP TS 23.012)
Update LLdeat_e
Location ocation ——{ MAP_INSERT_SUBSCRIBER_DATA_cnf
ack negative
response
Check
Set Result Set User Error Confirmation
OK User Error Data Error Provider Error
Set negative Set negative Set negative
response: response:
LTS System failure System failure
Insert Insert Insert
MAP_UPDATE_LOCATION_rsp - Subsciiber Data Subscriber Data
MAP_CLOSE_re SRS i "
= _req Data ack negative negative
response response
Wait_For_
ISD_Cnf_Or_
Application_
Response

When the macro
Check_Confirmation
takes the Provider
Error exit, the
dialogue has been
closed

Figure 19.1.1/139 (sheet 3 of 34): Process Update _Location_HLR
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Process Update_ Location_HLR 4(4)
| Process inthe H_R MAP Protocol Machine, «
| or handling Location Update T
|
L ________ !

AIT_FOR_ISD_Cn
OR_APPLICATION_|

RESPONSE

Update Locati

Set Result

Set Error

MAP_UPDATE|
LOCATION_Rsp

MAP_CLOSE_Req.

Signals to/fromthe leftare
tofromthe VLR

Signals to/fromtheright are
to/fromthe HLR Application
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WAIT_FOR_
SERVICE_
PRIMITIVE

Process Update_ GPRS_Location_HLR

NULL

——

19.1.1_19.1(2)

Signals to/from the left
are to/from the SG SN

Location_HLR

Update
Routing
Info

Page 2

Set UE=
R oaming
Not Allowed

Delete
R outing
Info

e =
. |
Receive :
= b — - Figure 25.1/1
Open_Ind 4‘ 9
MAP_UPDATE_GPRS_ L
LOCATION_Ind
‘OK* 'Error’
vr
e =
WAIT_FOR_ | .
chhec11§7 SERVICE_ _ See :'SO[ ;h's state NULL NULL
ndication PRIMITIVE ,onshee
L.
OK
No Error
Subscriber
known
Yes
non-GPRS only Set Diagnostic=
Network Access " MSI
Mode
Unknown
GPRS-only or both
Set subscriber Set Diagnostic=
tracing = "GPRS Subscription
deactive in SGSN Unknown"
Set UE=
New SGSN Unknown
Subscriber
Yes
A \
No Super_C harged _ |
Cancel_Location_| |- — - See TS 23.116
HLR |
L.
MAP_UPDATE_GPRS_LOCATION_Rsp
MAP_CLOSE _Req
Y
b Result=Pass?
fmm =
Cancel_GPRS !
- NULL
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process Update GPRS Location_HLR

‘rProcess in the HLR to handle an—r\

| Update GPRS Location request -

UGL_HLR1(2)

Signals lo/fmmlheleﬂ
are to/fromthe SGSN;

| foman SGSN | signals toffrom the right
L ] are to/fromthe GPRS
mobility management
application process
intheHLR (see
Null 3GPP TS 23.060)
Receive_
Open_Ind
OK Vr, Error
Wait_For_
Service_ Null
Primitive
MAP_P_ MAP_
ABORT_ —— MAP_UPDATE_GPRS_LOCATION_ind NOTICE_
ind ind
MAP.
Check =
Null neck_ CLOSE_
Indication req
Eror OK
No
MAP_UPDATE_GPRS_LOCATION_rsp Subscriber Null
MAP_CLOSE_req known?
Yes
Set diagnostic:
IMSI unknown
worR Non-GPRS only

Null Access
Mode?

Else

Subsciiber tracing
active in SGSN:=
False

Set diagnostic:
GPRS subscription
unknown

N

Set User Error:
Unknown
subscriber

MAP_UPDATE_GPRS_LOCATION_rsp
MAP_CLOSE_req

Null

Figure 19.1.1/149 (sheet 1 of 2): Process Update_ GPRS_Location_HLR
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Process Update_ GPRS_Location_HLR

Reset Flag
MS Purged
For GPRS

Control_Tracing_

Signals to/from the left
are to/fromthe HLR

19.1.1_19.2(2)

WAIT_FOR_
SERVICE _
PRIMITIVE

HLR_with_SGSN
L.
OK
Error
e =
Super_Charged_ |
Location_Updating |- — - See TS 23.116 NULL
HLR |
L.
e =
Insert_Subscriber |
_Data_In_SGSN | — - Figure 19.4/1
_Framed_HLR !
L.
OK Aborted
Error
.\ . | 'Set_error_to_
Subscriber_ | _ | pigure 19.1.1/13 _System_ NULL
present_HLR | Failure'
Sl —
MAP_UPDATE_GPRS_LOCATION_Rsp,
MAP_CLOSE_Req
NULL

MAP_P_ABOR

T_Ind

MAP_CLOSE_

NULL

|Ind

Re q
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process Update GPRS Location_HLR

‘rProcess in the HLR to handle an—r\

| Update GPRS Location request -

UGL_HLR2(2)

| foman SGSN |
L J
No
Yes
e ———
Super_Charged_ |
Cancel_ — 4 See 3GPP TS 23.116
Location HLR |
e
Yes
Result=
Pass?
No
Cangel GPRS_
Locati
Child_HUR
NS =
No
Roaming allowed
in this PLMN?
Yes
Delete Update Routeing Info;
Routeing Info MS Purged for GPR S:=False
Set User Error: .
Roaming not rﬁi. AT 5\
allowed < With_SGSN_HLR ’
N A
OK
e ———
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Figure 19.1.1/149 (sheet 2 of 2): Process Update_ GPRS_Location_HLR
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process Subscriber_Present HLR

: Processin the HLR to alert T\
| SMS service centres if required = 7
| as part of the location updating |
| process for a GPRS or non-GPRS
| subscriber

Alert_
Service_Centre_

Message waiting
data set?

SP_HLR1(1)

Figure 19.1.1/15: Process Subscriber Present HLR
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19.1.2 Location Cancellation

19.1.2.1 General

Location cancellation is used to del ete a subscriber record from the serving node (VLR or SGSN). The procedureis
invoked:

- because the subscriber hasregistered with anew serving node, or

- because the HPLMN operator has decided to del ete the subscriber record from the serving node, e.g. because the
subscription has been withdrawn, or because roaming restrictions have been imposed. Location cancellation can
be used to force | ocation updating including updating of subscriber datain the serving node at the next
subscriber access.

The message flow for location cancellation for a non-GPRS subscriber is shown in figure 19.1.2/1.

The message flow for location cancellation for a GPRS subscriber is shown in figure 19.1.2/2.

+ + D + + D + +
AYLR + + agLR-2 + apyLR2
+ + + + +
a a a
a MAR UPDATE LOCATION a a
a —_ —_ a a
a a MAP CANCEL a
a a —_ —_ a
a a LOCATION a
a a a
a a a
a & MAP CANCEL LOCATION 2
a a _— _— a
a a el a
a a a
VLR HLR PVLR
1
__________________ » 2
>
3
1) MAP_UPDATE_LOCATION _reg/ind
2) MAP_CANCEL LOCATION reg/ind
3) MAP_CANCEL _LOCATION_rsp/cnf
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NOTE: The service shown in dotted lines indicates the trigger provided by other MAP signalling.

Figure 19.1.2/1: interface-andservecesMessage flow for Location Cancellation_(non-GPRS)

SGSN HLR PSGSN
1
__________________ » 2
3
1) MAP_UPDATE_GPRS LOCATION reg/ind
2) MAP_CANCEL LOCATION req/ind
3) MAP_CANCEL LOCATION rsp/cnf

NOTE: The service shown in dotted lines indicates the trigger provided by other MAP signalling.

Figure 19.1.2/2: Message flow for Location Cancellation (GPRS)

19.1.2.2 Detalled-pProcedure in the HLR

The MAP processin the HLR to cancel the location information in aVLR is shown in figure 19.1.2/3. The MAP
process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

The MAP processin the HLR to cancd the location information in a VLR as an independent process invoked from
another process is shown in figure 19.1.2/4.

The MAP process in the HLR to cancel the location information in an SGSN is shown in figure 19.1.2/5. The MAP
process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

The MAP processin the HLR to cancd the location information in an SGSN as an independent process invoked from
another processis shown in figure 19.1.2/6.

19.1.2.3 Detailed-pProcedure in the VLR

The MAP processin the VLR to handle alocation cancellation request is shown in figure 19.1.2/7. The MAP process

invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive Open Ind see subclause 25.1.1.
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19.1.2.4 Detailed-pProcedure in the SGSN

The MAP process in the SGSN to handle alocation cancellation request is shown in figure 19.1.2/8. The MAP process
invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive Open Ind see subclause 25.1.1.
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Process Cancel_Location_HLR 1(2)
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ACK Vr_Dialogue to System Failure
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process Cancel_Location HLR

:Processin the HLR lo—r\
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Figure 19.1.2/32{Sheet1-6f2). Process Cancel_Location_HLR
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Process Cancel_Location_HLR 2(2)
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process Cancel_Location_Child_HLR CLC_HLR1(1)
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‘cancel theinformation 7 are to/fromthe proces:
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L J S

Cancel

Location

Wait_For_
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Location
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Figure 19.1.2/42{Sheet26f2): Process Cancel_Location_Child HLR
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,,,,,,,,,,,,,,,,,,,,,,,, -

This version of the process
should start in the Null state,
and return to the Null state
(rather than terminating)
when it has finished

processing.

I
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process Cancel GPRS Location HLR
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Figure 19.1.2/54: Process Cancel_GPRS_Location_HLR
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process Cancel GPRS_Location_Child HLR CGLC_HLR1(1)
‘rghdeBrgcé;i;lﬁeTﬁER}o—r\ : : Signals to/from the | eft
‘cancel theinformation 7 are to/fromthe process
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SGSN_Response

Cancel GPRS
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Cancel GPRS
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Figure 19.1.2/6: Process Cancel GPRS Location Child HLR
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process Cancel_Location VLR
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Figure 19.1.2/73: Process Cancel_Location_VLR
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process Cancel_Location_SGSN CGL_SGSN1(1)
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Figure 19.1.2/85: Process Cancel_Location_SGSN
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19.1.4 Purge-MS_Purging

19.1.4.1 General
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0O&M proceduresin the VLR or SGSN can trigger MS purging either because of administrative action or because the

MS has been inactive for an extended period. The O&M processin the VLR or in the SGSN should ensure that during

the MS purging procedure any other attempt to access the MSrecord is blocked, to maintain consistency of data.

The message flow for aVLR to report MS purging to the HLR is shown in figure 19.1.4/1.

The message flow for an SGSN to report MS purging to the HLR is shown in figure 19.1.4/2.

a a
a MEPSRST M a
a _ _ a
a a
a MEP- SR ME=] a
a _— _— _— a
a a
a a
VLR HLR
1
»
2
1) MAP_ PURGE MS req/ind
2) MAP_ PURGE MS rsp/cnf

Figure 19.1.4/1: Message flow for MS purging (non-GPRS)
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+ + Gr + +
S AT | i
+ + + +
a a
a MEPSRST M a
a _— _— a
a a
a MEPSUREFE A= a
a _ _ _ a
a a
a a
SGSN HLR
1
»
2
1) MAP_ PURGE MS req/ind
2) MAP PURGE MS rsp/cnf

Figure 19.1.4/2: Message flow for MS purging (GPRS)

19.1.4.2 Detailed procedure in the VLRVeid

The MAP processin the VLR to report MS purging to the HLR is shown in figure 19.1.4/3. The MAP process invokes
macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

19.1.4.3 Detailed procedure in the SGSNVeid

The MAP process in the SGSN to report MS purging to the HLR is shown in figure 19.1.4/4. The MAP process invokes
macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation see subclause 25.2.2.

Sheet 1: The procedure Purge MS In_Serving_ Network _Entity is specific to Super-Charger; it is specified in 3GPP
TS 23.116 [110Q]. If the SGSN-and-theeriginating-HL R does not support the Super-Charger functionality, processing
continues from the "Y-esNo" exit of the test "Result=Pass?'.
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19.1.4.4 Detailed procedure in the HLRSGSN

The MAP processin the HLR to handle anatification from aVLR or an SGSN that an MSrecord has been purged is

shown in figure 19.1.4/5. The MAP process invokes macros not defined in this clause; the definitions of these macros
can be found as follows:

Receive Open Ind see subclause 25.1.1;

Check Indication see subclause 25.2.1.

If the natification wasreceived from a VLR, the MAP process communicates with the location management application
process specified in 3GPP TS 23.012 [23]; if the notification was received from an SGSN, the MAP process
communicates with the GPRS mobility management application process specified in 3GPP TS 23.060 [104].
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process Purge_MS_VLR
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Figure 19.1.4/32: Process Purge_MS_VLR
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Process Purge_MS_SGSN

Figure 19.1.4/4: Process in the SGSN to notify the HLR
that an MS record has been purged
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Figure 19.1.4/4 (sheet 1 of 2): Process Purge_ MS_SGSN
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Figure 19.1.4/4 (sheet 2 of 2): Process Purge MS SGSN
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process Purge MS_HLR PMS_ HLR1(1)
‘rPFoge;s% §1e7H7LR7l8 r:ar:dl; o T\ Signals to/from the | eft

a notification from the VLR or 7 are to/fromthe VLR;

| the SGSN thatan MS has been purgedi signals to/ffrom the right

L J S are to/fromthe location

management application
process inthe HLR (see

3GPP TS 23.012) or

the GPRS location management
application process in the HLR
(see 3GPP TS 23.060)

Receive_
Open_Ind

® oK V1, Error

Wait_For_

Perform

MAP Vr dialogue ggmﬁ% Null
MAP_P_ MAP_
Null ABORT_ MAP_PURGE_MS _ind NOTICE_
ind ind
MAP_
Null Purge MS CLOSE_
req
Wait_For_
Application_ Null

Response

Purge MS
Purge MS neg%nve
ack
response
Set Result Set User Error

MAP_PURGE_MS_rsp
MAP_CLOSE_req

Null

Figure 19.1.4/53(Sheet+o6f2). Process Purge_MS_HLR
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19.2 Handover procedures

19.2.1 General

In this subclause, theterm "Inter-M SC handover” is used to denote Fhe-handover or relocation between different MSCs.
iscalled-nter-MSC-handover-

The interfaces involved for Inter-MSC handover are shown in figure 19.2/1. Fellewing There are two Inter-MSC
handover procedures-apply:

1) Basic Inter-MSC handover:

The call ishanded over from the controlling M SC-eaHed (MSC--A) to another MSCeatted (MSC--B)
(figure 19.2/14).

Figure 19.2/2 shows the message flow for a successful handover between-from MSC--A and-to MSC--B,
including a request for handover number all ocation by-from MSC--B to VLR--B.

2) Subsequent Inter-M SC handover:

After the call has been handed over from MSC--A to MSC--B, a further handover to-either to MSC--A

(figure 19.2/18) or to athird MSC (M SC--B") (figure 19.2/1b) ismay be necessary in order to continue the
connectioncall.

__ Figure 19.2/3 shows the message flow for a successful subsequent handover to MSC-B'. For a successful
subsequent handover to MSC-A, the messages to and from MSC-B' and VLR-B' are omitted.
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a) Basic handover procedure MSC--A to MSC--B
and subsequent handover procedure MSC--B to MSC--A.
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b) Subsequent handover procedure MSC--B to MSC--B'.

Figure 19.2/1: Interface structure for handover
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MAP PREPARE HANDOVEER

>
MAP ALLOCATE HANDOVER
NUMEER - -
=
MAP SEND HANDOVER
REPORT -
<
MAP_PREPARE HANDOVER ack
<
— —— MAP_SEND HANDOVER_ ~ ——
=

MAP PROCE3S ACCESS
SIGNALLING -

<
MAP SEND END SIGNAL
<

MAP FORWARD ACCE3S

SIGNALLING —
>
MAF FROCESS ACCESS
SIGNALLING — -
R
MAP SEND END SIGHAL ack
e

CR page 88



3GPP TS 29.002 v6.2.0 (2003-06)

MSC-A MSC-B VLR-B
1
N 2
3
4 <
b 1 g ——
I T= N
6 L 1
;
— 8 __ —
9
S J -
s I

A 4

1) MAP_PREPARE HANDOVER req/ind

2) MAP_ALLOCATE HANDOVER NUMBER reg/ind
3) MAP_SEND_ HANDOVER REPORT reg/ind

4) MAP_PREPARE _HANDOVER rsp/cnf

5) MAP_SEND HANDOVER REPORT rsp/cnf (Note)
6) MAP_PROCESS ACCESS SIGNALLING red/ind
7 MAP_SEND END_SIGNAL reg/ind

8) MAP_FORWARD ACCESS SIGNALLING reg/ind
9) MAP_PROCESS ACCESS SIGNALLING red/ind
10) MAP_SEND END_SIGNAL _rsp/cnf

NOTE:

This can be sent at any time after the connection between MSC--A and MSC--B is established.

Figure 19.2/2: Example of a successful basic handover procedure to MSC--B
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ks
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|
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MSC-A MSC-B VLR-B MSC-B' VLR-B'
1
N 2
3
4 >
b 1 g ——
I = N
L I
— 6 —
7
__ 8 —_
9
N 10
11
12 P
- 1 1 13—
1 1 .
14
1 1
16
17

1) MAP PREPARE HANDOVER reqg/ind

2) MAP_ALLOCATE HANDOVER NUMBER reqg/ind

3) MAP_SEND HANDOVER REPORT reqg/ind

4) MAP_ PREPARE HANDOVER rsp/cnf

5) MAP_SEND HANDOVER REPORT rsp/cnf (Note 1)

6) MAP_PROCESS ACCESS SIGNALLING reg/ind

7) MAP_SEND_END_SIGNAL reg/ind

8) MAP_PREPARE SUBSEQUENT HANDOVER reg/ind

9) MAP PREPARE HANDOVER reqg/ind

10) MAP_ALLOCATE HANDOVER NUMBER reqg/ind

11) MAP_SEND HANDOVER REPORT reqg/ind

12) MAP_ PREPARE HANDOVER rsp/cnf

13) MAP_SEND HANDOVER REPORT rsp/cnf (Note 2)

14) MAP_PREPARE SUBSEQUENT HANDOVER rsp/cnf

15) MAP_PROCESS ACCESS SIGNALLING reg/ind

16) MAP_SEND_END_SIGNAL reg/ind

17) MAP_SEND_END_SIGNAL rsp/cnf (Note 3)

NOTE_1: This can be sent at any time after the connection between MSC--A and MSC--B is established.
NOTE 2: This can be sent at any time after the connection between MSC-A and MSC-B' is established.
NOTE 3: At this stage, the subseguent handover is complete. Any further interworking between MSC-A and MSC-B'

is the same as the interworking between MSC-A and MSC-B after basic handover

Figure 19.2/3: Example of a successful subsequent handover towards a third MSC
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The MAP signalling procedures for inter-M SC handover support the allocation of a handover number or one or more
rel ocation numbers and the transfer of encapsulated BSSAP or RANAP messages.

The minimum application context version for the MAP handover application context shall be:

- version 3for inter-MSC UTRAN to UTRAN handover;

- version 3for inter-MSC intersystem handover from GSM BSS to UTRAN;

- version 2 for inter-MSC intersystem handover from UTRAN to GSM BSS.

NOTE: If the MAP handover application context version 2 is used, subsequent handover to UTRAN is not
possible.

The minimum application context version for the MAP handover application context should be version 2 for inter-MSC
handover from GSM BSS to GSM BSS.

NOTE: If the MAP handover application context version 2 or lower is used, subsequent handover to UTRAN is
not possible.

The BSSAP or RANAP messages encapsulated in MAP messages are processed by the Handover Control Application
in each MSC. Theinformation in the encapsulated BSSAP or RANAP messages is passed from the Handover Control
Application to the MAP process at the sending end; the notation used in the SDL diagrams for the MAP processesis
"HO CA MESSAGE ind(Message transfer)". Theinformation in the encapsulated BSSAP or RANAP messagesis
passed from the MAP process to the Handover Control Application at the sending end; the notation used in the SDL
diagrams for the MAP processesis"HO CA MESSAGE req(Message transfer)".

For details of the interworking between the A-interface and MAP procedures or the lu-interface and MAP procedures,
see 3GPP TS 23.009 [21] and 3GPP TS 29.010 [58].

19.2.2 HandeverpProcedure in MSC--A

This subclause describes the inter-M SC handover procedure in MSC-A; it covers basic inter-M SC handover to ancther
MSC (MSC-B) and subseguent inter-M SC handover to athird MSC (MSC-B') or back to the controlling MSC
MSC-A).

The MAP processin MSC-A to handle inter-M SC handover is shown in figure 19.2/4. The MAP process invokes
macros not defined in this clause; the definitions of these macros can be found as follows:

Receive Open Cnf see subclause 25.1.2;
Check Indication see subclause 25.2.1.
Check Confirmation see subclause 25.2.2.

Communication between the MAP handover process and the Handover Control application is represented by the
HO CA MESSAGE service. For adetailed description of the interworking between the Handover Control applications
in different MSCsfor the inter-M SC handover procedure, see 3GPP TS 23.009 [21].

19.2.2.1 Basic handover

The handling in MSC-A for basic inter-M SC handover is shown in sheets 1 to 6 of figure 19.2/4.

Sheet 1: The MAP PREPARE HANDOVER request may contain:

- _anindication that handover number allocation is not required;

- thetarget Cel ID, for compatibility for handover to GSM;

- thetarget RNC ID, for SRNS relocation or inter-system handover from GSM to UMTS;
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- _thelMSI;

- UMTS encryption information and UMTS integrity protection information, which are necessary for inter-system
handover from GSM to UMTS;

- GSM radio resource information (channd type).

The conditions for the presence of these parameters and the processing in MSC-B (3G MSC-B) are described in detall
in 3GPP TS 29.010[58] and 3GPP TS 23.009 [21].

Sheet 22 The MAP PREPARE HANDOVER confirmation contains one of:

- no handover number, if the MAP PREPARE HANDOVER request included an indication that handover
number allocation is not required;

- _ahandover number;

- __oneor morerelocation numbers.

Sheet 22 The MAP PREPARE HANDOVER confirmation contains BSSAP or RANAP signalling information, which
is passed to the Handover Control application in MSC-A.

Sheet 2: If the MAP PREPARE HANDOV ER confirmation contains an indication that M SC-B does not support
multiple bearers, the Handover Control application in MSC-A may request handover of one bearer to the same cell in
MSC-B.

Sheset 5: If the original MAP PREPARE HANDOVER reguest included a parameter indicating that handover number
alocation is not required, the Handover Control application in MSC-A may request ahandover number (or one or more
relocation numbers); thistriggers afurther MAP PREPARE _HANDOVER request towards MSC-B
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19.2.2.2 Handling of access signalling

The Handover Control application in MSC-A may forward access signalling to any of the MS, RNS-B or BSS-B using
the MAP FORWARD ACCESS SIGNALLING service: any of the MS, RNS-B or BSS-B may forward access
signaling to the Handover Control application in MSC-A using the MAP PROCESS ACCESS SIGNALLING
service. These are non-confirmed services.

19.2.2.34  Subsequent handover

The handling in MSC-A for subsequent inter-M SC handover is shown in sheets 7 & 8 of figure 19.2/4. 1f the Handover
Control Application determines that the call isto be handed over to athird MSC (MSC-B)) it triggers another instance
of the MAP process to handle the basic handover to MSC-B', and reports the result of the subsequent handover to the
instance of the MAP process which handles the dia ogue with MSC-B.

Sheet 8: While the MAP processin MSC-A iswaiting for the completion of subseguent handover, it relays access
signalling between the Handover Control application and the MS, RNS-B or BSS-B as described in subclause 19.2.2.2.
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19.2.3 HandeverpProcedure in MSC--B

This subclause describes the handover or rel ocation procedure in MSC-B; it covers basic handover or relocation from

the controlling MSC (M SC-A) and subseguent handover or rel ocation.

The MAP processin MSC-B to handle handover or relocation is shown in figure 19.2/5. The MAP process invokes
macros not defined in this clause; the definitions of these macros can be found as follows.

Receive Open_Ind see subclause 25.1.1;
Receive Open_Cnf see subclause 25.1.2;
Check_Indication see subclause 25.2.1.
Check_Confirmation see subclause 25.2.2.

Communication between the MAP handover process and the Handover Control application is represented by the
HO CA MESSAGE service. For adetailed description of the interworking between the Handover Control applications
in different MSCsfor the inter-M SC handover procedure, see 3GPP TS 23.009 [21].

The ordering of allocation of handover number and radio resources shown in the SDL diagramsis not mandatory.

19.2.3.1 Basic handover

The handling in MSC-B for basic inter-M SC handover is shown in sheets 1 to 7 of figure 19.2/5.

Sheet 2: If the MAP PREPARE HANDOVER indication included a parameter requesting multiple bearers but MSC-B
does not support multiple bearers, MSC-B sendsa MAP PREPARE HANDOVER response indicating that multiple
bearers are not supported, and waits for apossible MAP PREPARE HANDOVER indication requesting handover of a

single bearer.

Sheset 6: If the original MAP PREPARE HANDOVER indication included a parameter indicating that handover
number allocation is not required, MSC-A may send afurther MAP_PREPARE HANDOVER request to request the
allocation of a handover number (or one or morerel ocation numbers).
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19.2.3.23  Handling of access signalling

The Handover Control application in MSC-A may forward access signalling to any of the MS, RNS-B or BSS-B using
the MAP FORWARD ACCESS SIGNALLING service: any of the MS, RNS-B or BSS-B may forward access
signaling to the Handover Control application in MSC-A using the MAP PROCESS ACCESS SIGNALLING
service. These are non-confirmed services. Signalsto or from any of the MS, RNS-B or BSS-B are routed through the
Handover Control application in MSC-B.

19.2.3.35  Subsequent handover

The handling in MSC-B for subseguent inter-M SC handover is shown in sheet 8 of figure 19.2/5.

While the MAP processin MSC-B is waiting for the completion of subsequent handover, it relays access signalling
between MSC-A and the MS, RNS-B or BSS-B through the Handover Control application as described in subclause
19.2.3.2.
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19.2.4 Handevererror-handling-macroMacro Receive Error From_HO_CA

This macro is used fer-by the handover processesdures in MSC-A and MSC-B to receive errors from-the MSCs-and

from the Handover Control Application at any state of a handover process.

19.2.5 HandeverpProcedure in VLR-B

The processin VLR-B to handle arequest for a handover number is shown in figure 19.2/7. The process invokes
macros not defined in this clause; the definitions of these macros can be found as follows.

Receive Open Ind see subclause 25.1.1;

Check Indication see subclause 25.2.1.
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Process MSC_A_HO

\HO CA_MESSAGE _ind,
“'see NOTE 1,
w [Handover request]

wMAP OPEN_req
’AMAP PREPARE_HANDOVER_req
'MAP_| DELIMITER_req

Receive_Open

19.2.2_1.1(13)

Cnf |
‘ L - - - - -
Ok Vr Error

Perform </— O_CA MESSAGE_req

MAP Vr ee NOTE 1

Dialogue N L | A _______________
Wait_for
PH result ( NULL >

‘HO CA_MESSAGE _req.
\see ' NOTE 1

-

J multiple bearer not supported

oo oo oo
| | Receive_error
-~ “MAP_PREPARE_HANDOVER _cnf fge_ezi“bda“se -~ lfrom HG_CA
Lol 4 or MSC
o Provider error Null,
Vi Error
Co%?rer(r:\:ﬁon -4 See subclause 25.2 User error
L Data error
Ok | ‘

‘MAP U_ABORT _req.
\see NOTE 1

~ indicated?

Wait_for_
O_completiol

on Vi
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process Handover_MSC_A

|Process in MSC-A (the Anchor MSC) |
|to handle inter-M SC handover to 7
|
|
|

| MSC-B (the Relay MSC) and
| subsequent handover back to MSC-A

HO_MSCAL(8)

Signals to/from theleft
are to/fromthe Handover

Control Application in MSC-A
signals toffrom the right

Enmor

Null

MAP_U_ABORT
req

Null

| or to MSC-B' (the new Relay MSC) are to/fromM SC-B
Null
HO_CA_MESSAGE_ind
(Handover Request)
MAP_OPEN_req
MAP_PREPAR E_HANDOVER_req
MAP_DELIMITER_req
Receive_
Open_Cnf
OK vr
0 _CA_MESSAGE._req Rerform
(MAP Eror) MAP Vr
dialogue
Wait_For_
Prepare_ Null
Handover_Result
HO_CA MESSAGE_ind T sE MAP_U_ABORT_ind,  |Mafrc
(Call Release) N - MAP_P_ABORT _ind . -
ind - - ind
HO_CA MESSAGE_req MAP_CLOSE_
(Connection Closed) req

Null

HO_CA _MESSAGE_req
(MAP Error)

Null

Figure 19.2/4-2/1 (sheet 1 of 813): Process HO MSC_A-HO
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Process MSC_A_HO

Wait_for
Resend

" see NOTE 1.

[Handover request]

Receive_error
from HO_CA
or MSC

Null,
Error

19.2.2_1.2(13)

-

'MAP_PREPARE_HANDOVER req
| MAP_DELIMITER req

e )
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process Handover_MSC_A

: Processin MSC-A (the Anchor MSCﬁ \
| to handle interM SC handover to 7 Prepare_
|
|
|

Wait_For_

| MSC-B (the Relay MSC) and Handover_Result
| subsequent handover back to MSC-A -
| or to MSC-B' (the new Relay MSC)

HO_MSCA2(8)

Signals to/from theleft
are to/fromthe Handover

Control Application in MSC-A
signals toffrom the right
are to/fromM SC-B

MAP_
PREPARE_
HANDOVER_
cnf
Check_
Confirmation
2N\
OK rovider Error User Error, Data Error
MAP_U_
ABORT_
req
HO_CA MESSAGE_req HO_CA_MESSAGE_req
(Prepare Handover Result) (MAP Enmor)
No
Multiple bearer notsupported Null
indication received? u
Yes
Wait_For_HO "
Completion_ WS:S—GF%—
on MSC_B
HO_CA MESSAGE_ind HO_CA_MESSAGE_ind
(Handover Request) (Error)
E?:rce;‘:zr—n MAP_PREPARE_HANDOVER_req k"ggﬁg—
HO. CA MAP_DELIMITER_req =
Eror Null
Wait_For_HO_ Wait_For_
Completion_ Null Prepare_ Null
On_MSC_B Handover_Result
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Process MSC_A_HO

19.2.2_1.3(13)

Wait_for_
O_Completio
—on MSC-
!l __
HO_CA_MESSAGE_ Receive_error| 1 See subclause
[~ |ind, see NOTE 1, fromHO_CA |~ 1924
‘ [Message transfer] or MSC Lo -
MAP_FORWARD_ACCESS_ Error Null
SIGNALLING_req
MAP_DELIMITER _req
Wait_for_
O_Completio NULL
MAP_SEND_END_
SIGNAL _ind
Check_ | J See subclause MAP_PROCESS_ACCESS_
Indication 125.2 SIGNALLING_ind
Ok Error Check_ | !Seesubclause
Indication 125.2
Ok

HO_CA_MESSAGE
[ |req, see NOTE 1,
[Handover complete]

MAP_U_ABORT req

call
on NULL

Wait_for_
O_Completio

HO_CA_MESS

| |req, see NOTE
[Message transfer]

AGE_
1
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process Handover MSC_A HO_MSCA3(8)
: };roiceissiiniwlisé»; (E;Aincihoir l\;Sic)—r \ Signals to/from theleft
|to handle inter-M SC handover to 7 are to/fromthe Handover
| MSC-B (the Relay MSC) and | Wait For HO Control Application in MSC-A
| subsequent handover back to MSC-A | Completion_ signals toffrom the right
LorflofMﬁSg—%‘ (lhf rlev\i R:el,ay,M,Sc,) o | On_MSCB_ are to/fromM SC-B

HO_CA MESSAGE.ind MAP_SEND MAP_PROCESS_

| (Message Transfer) END_SIGNAL ¢ ACCESS_ |
ind SIGNALLING_ind
MAP_FORWARD_ACCESS_SIGNALLING_req Check_ Check_
MAP_DELIMITER_req Indication Indication
OK
Wall_For_HO_ HO_CA MESSAGE._req HO_CA MESSAGE_req
on IE)/ISC B (Handover Complete) (MAP Emor)
\—/
Eror OK
MS_On_ X'Qgﬁg— V‘g‘rﬁz‘;"—igo— HO_CA MESSAGE._req
MSCB req - On_MSC_§ (Message Transfer)
Wait_For_HO_
Null Completion_
on_MSC_B
Wait_For_HO_
Completion_
on_MSC_B
gngE MAP_U_ABORT _ind, m‘;I—CE
- MAP_P_ABORT_ind a =
req - = = ind
HO_CA MESSAGE_req HO_CA MESSAGE_req HO_CA _MESSAGE_req
(Connection Closed) (MAP Error) (MAP Error)
Wait_For_HO_
Null Null Completion_
Oon_MSC_B
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Process MSC_A_HO

ind, see NOTE 1,
[Message transfer]

HO_CA MESSAGE_

Receive_error

or MSC

from HO_CA |

19.2.2_1.4(13)

_ See subclause
19.2.4

|
L

Error

Call
on

MAP_PROCESS_ACCESS_
SIGNALLING_ind

SIGNALLING_req

MAP_FORWARD_ACCESS_

MAP_DELIMITER_req

Call
on

Check_ B J See subclause
Indication 125.2
Error Ok
HO_CA MESSAGE_
| |req, see NOTE 1,

[Message transfer]

Call

on
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process Handover_MSC_A

|Process in MSC-A (the Anchor MSC) |
|to handle inter-M SC handover to 7
|
|
|

| MSC-B (the Relay MSC) and

HO_MSCA4(8)

Signals to/from theleft
are to/fromthe Handover
Control Application in MSC-A

| subsequent handover back to MSC-A MS_On_ signals toffrom the right
| or to MSC-B’ (the new Relay MSC) MSC_B are to/fromM SC-B
HO_CA_MESSAGE_ind E?gfe;‘r’(% MAP_PROCESS_ACCESS_
(Mes sage Transfer) HO CA ~ SIGNALLING _ind
Enror Null
MAP_FORWARD_ACCESS_SIGNALLING_req MS_On_ - Check_
MAP_DELIMITER_req MSC_B Indication
Enmor OK
MS_On_ HO_CA MESSAGE_req
MSC_B (Message Transfer)
MS_On_ MS_On
MSC_B MSC_B
MS_On
MSC_B
E:AfgéE MAP_U_ABORT_ind, m};TCE
— MAP_P_ABORT_ind . -
req - - - ind
HO_CA_MESSAGE_req HO_CA_MESSAGE_req HO_CA_MESSAGE_req
(Connection Closed) (MAP Error) (MAP Error)
MS_On
Null Null MSC B

Figure 19.2/4-2/1 (sheet 4 of 813): Process HO MSC_A-HO
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Process MSC_A_HO

T5ee
[Close connection

HO_CA_MESSAGE_

19.2.2_1.5(13)

HO_CA MESSAGE_

[ |ind, see NOTE 1,

[HO Number required]

om

MAP_PREPARE_
HANOVER_req
MAP_DELIMITER_req

Wait_for_
HO_Number

MAP_PREPARE

SUBSEQUENT_HANDOVER _ind

This test is done in the
Handover Control

application (see

=

23.009)

HO_CA_MESSAGE _
| T |req, see NOTE 1,
[Request for HO]

|
1
|
| ! Subcequent HO
1to a third MSC required
L

MAP_SEND_END_SIGNAL_req Check_ _ See subclause
MAP_CLOSE_req Indication 125.2
Ok Error

No

User Error :=
Unknown MSC

Wait_for
HO_Indication,

HO_CA MESSAGE_

| T req, see NOTE 1,

[Request for HO]

—
. ! Subcequent HO
back to MSC-A

[N

MAP_PREPARE_
SUBSEQUENT_
HANOVER _rsp

MAP_DELIMITER req
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process Handover_MSC_A

|Process in MSC-A (the Anchor MSC) |
| to handle interM SC handover to

| MSC-B (the Relay MSC) and

| subsequent handover back to MSC-A
| or to MSC-B' (the new Relay MSC)

MS_on_
MSC_B

HO_CA_MESSAGE_ind
¢ (Call Release]

MAP_CLOSE_req

MAP_SEND_END_SIGNAL_rsp

HO_CA MESSAGE_ind
(HO Number Required)

MAP_PREPARE_HANDOVER_req
MAP_DELIMITER_req

MAP_
PREPARE_
HANDOVER _cn

Check_
Confirmation

HO_MSCA5(8)

Signals to/from theleft
are to/fromthe Handover

Control Application in MSC-A
signals toffrom the right
are to/fromM SC-B

User Error, Data Error

Handover number
received?

HO_CA MESSAGE_req
(MAP Error)

HO_CA_MESSAGE_req

(Routing information)

Null
OK
Yes
No
Set HO-number: Set HO-number:
present notpresent
MS_On
MSC_B

<: Provider Errot >

HO_CA _MESSAGE_req
(MAP Error)

Null

Figure 19.2/4-2/1 (sheet 5 of 813): Process HO MSC_A-HO
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Process MSC_A_HO

Wait_for_
HO_Number

MAP_PREPARE_HANDOVER_cnf

Check_ |
Confirmation

Provider errg

Receive_error
from HO_CA
or MSC .

19.2.2_1.6(13)

>

User error
Data error

Null

$et HO-Number

Bet HO-Number
= not present

= present
HO_CA_MESSAGE_
| |req, see NOTE 1,
[Routing information]
Call
on

Call
on

Ok
—NUM No | |HO_CA_MESSAGE_
resent? req, see NOTE 1
Yes

NULL
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process Handover_MSC_A

|Process in MSC-A (the Anchor MSC) |
|to handle inter-M SC handover to 7
|
|
|

| MSC-B (the Relay MSC) and
| subsequent handover back to MSC-A
| or to MSC-B' (the new Relay MSC)

Wait_For_HO_
Number_From_

MSC_B

HO_MSCA6(8)

Signals to/from the | eft
are to/fromthe Handover

Control Application in MSC-A
signals to/ffrom the right
are to/fromMSC-B

MAP_
CLOSE_
req

MAP_U_ABORT_ind,
MAP_P_ABORT_ind

MAP_
NOTICE_
ind

HO_CA MESSAGE_req
(Connection Closed)

HO_CA MESSAGE_req
(MAP Error)

Null

Null

Wait_For_HO_

Number_From_
MSC_B

Null

Null

Wait_For_HO_

Number_From_
MSC_B

HO_CA MESSAGE_req
(MAP Error)

Wait_For_HO_
Number_From_

MSC_B

Figure 19.2/4-2/1 (sheet 6 of 813): Process HO MSC_A-HO
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Process MSC_A_HO

Wait_for_
HO_Indicatio

19.2.2 1.7(13)

HO_CA_MESSAGE._

Lregrsee NOTE
< [HO preparation result] >

[ |ind, see NOTE 1,

MAP_PREPARE_
SUBSEQUENT _
HANDOVER _rsp
MAP_DELIMITER_req

HO_CA_MESSAGE_

[Message transfer]

MAP_FORWARD_
ACCESS_
SIGNALLING_req

MAP_DELIMITER _req

F————————

Receive_error| 1 see subclause
fromHO_CA[ ™ 71924

or MSC Lol

Null

Wait_for_ ‘ Call
O_Completiol NULL on
—on MSC- -

HO_CA MESSAGE_
reg, S
~[[HO preparation result

MAP_SEND_END_
SIGNAL_rsp

Call
on

Wait_for_
HO_Indication,

MAP_PROCESS_ACCESS_
SIGNALLING_ind

Check_
Indication

Error Ok

_ See subclause
125.2
[

Wait_for_
HO_Indication,

HO_CA_MESSAGE_

| |req, see NOTE 1,

[Message transfer]
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process Handover_MSC_A

: Processin MSC-A (the Anchor MSCﬁ \
|to handle inter-M SC handover to 7
|
|
|

| MSC-B (the Relay MSC) and
| subsequent handover back to MSC-A
| or to MSC-B' (the new Relay MSC)

HO_MSCA7(8)

Signals to/from the | eft
are to/fromthe Handover

Control Application in MSC-A
signals to/ffrom the right
are to/fromMSC-B

MAP_PREPARE_SUBSEQUENT._
HANDOVER_rsp
MAP_DELIMITER_req

MS_On_
MSC_B
MAP_PREPARE_SUBSEQUENT_HANDOVER_ind
Check_
Indication
OK Error
No
MSC
known?
Yes
Set User Error:
Unknown MSC
HO_CA _MESSAGE_req
(Handover Request)
Wait_For
= = MS_On
Subsequent_ MSC B

Handover

HO_CA MESSAGE_ind
(Subsequent Handover Failure)

Set User Error:
Subsequent
Handover
Failure
MAP_PREPARE_SUBSEQUENT_ MAP_PREPARE_SUBSEQUENT_
HANDOVER_rsp HANDOVER_rsp
MAP_DELIMITER_req MAP_DELMITER_req
Wait_For_
Subsequent_ MS_On
MSC_B

Handover_
Completion

A MESSAGE_ind
Subsequent Handover Conplete)

2 END_SIGNAL_sp
MAP_CLOSE

>

—————

Figure 19.2/4-2/1 (sheet 7 of 813): Process HO MSC_A-HO
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The state changes tonerds MSGB only.
No changes tonerds MSC-B

Process MSC A HO 1922 1813
Figure 19.2.2/1: HOIn MSG-A %
—
HO CA MESSAGE ind, HO CA MESSAGE ind, Receive arar
—seeNOTE 1 see NOTE 1 fromHO CA — Seesubclause 1
[HO-Request] [HO preperation resut] a MsC
Nul,
Eror
MAP_OPEN req MAP_PREPARE_SUBSEQUENT
MAP PREPARE HANDOVER rsp SRV
HANDOVER req MAP_DELIMITER req
MAP_DELIMITER req NULL
ToMSGB ToMSGB
cal
on
MSCB
FromMSCB
HO_CA MESSAGE, I, MAP_PROCESS ACCESS
seeNOTE L, SGNALLING ind. -
[Message transfer] -
MAP_FORWARD ACCESS Check
SIGNALLING req indication — Seesuxlause 252
MAP_DELIMTER req
BEror Ck
ToMSCB
HO CA MESSAGE req
I seeNOTE 1,
§ Message transfe]
resve . seqtdases1 [ ]
Ok \s Eror N
Wait for
SB HO_
Indication
Pafom HO CA_ VESSAGE reg,
MM SeNOTE L
Didogue
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process Handover_MSC_A

: Processin MSC-A (the Anchor MSCﬁ
| to handle interM SC handover to

| MSC-B (the Relay MSC) and

| subsequent handover back to MSC-A
| or to MSC-B' (the new Relay MSC)

equent_Handover,
bseque andover_Completion

HO_MSCAB8(8)

Signals to/from theleft
are to/fromthe Handover

Control Application in MSC-A
signals toffrom the right
are to/fromM SC-B

. Receive
HO_CA_MESSAGE_ind . —
(Message Transfer) MAP_PROCESS_ACCESS_SIGNALLING_ind Emor_From_
HO_CA
Null Eror
MAP_FORWARD_ACCESS_SIGNALLING_req Check_ Null MS_On_
MAP_DELIMITER_req Indication MSC_B
Eror OK
HO_CA MESSAGE_req
(Message Transfer)
Wait_For_
- Handover_
Indication
ubsequent_Handover,
bsequent_Handover_Completion
hcﬂfgéE MAP_U_ABORT_ind, ’l\\lﬂg}?l'l_CE
= MAP_P_ABORT _ind . -
req - - - ind
HO_CA MESSAGE_req HO_CA MESSAGE_req HO_CA MESSAGE_req
(Connection Closed) (MAP Error) (MAP Error)
Null Null

Figure 19.2/4-2/1 (sheet 8 of 813): Process HO MSC_A-HO
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Process MSC_A_HO

HO_CA_MESSAGE_ind,
see NOTE 1,
[Message Transfer]

19.2.2_1.9(13)

MAP_PROCESS_ACCESS_
SIGNALLING_ind

MAP_FORWARD_ACCESS_SIGNALLING_req, Check_
, IMAP_DELIMITER_req Indication
1
- - - - — - —
! | Error Ok

Wait_for
SPH_result

Wait_for
SPH_result

HO_CA_MESSAGE_req,

| |see NOTE 1

[Message Transfer]
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Process MSC_A_HO 19.2.2 1.10(13)

Wait_for
SPH_result

7777777777777 | Receive_error
MAP_PREPARE_HANDOVER_cnf See subclause 19.2.4 - -1/from HO CA
,,,,,,,,,,,,,, 1 or MSC
N Null,
| Error
Co%?rer(r:\:ﬁon - See subclause 25.2
Ok | S
HO_CA_MESSAGE_req. Provider error
[ |see NOTE 1, User error
[Message Transfer] Data error
Ye B e
multiple bearer not supported MAP_U_ ! ,
indicated? ABORT _re “to MSC-B
L - - - - - —
No
Wait_for_ Wait_for_
Resend HO_request
__(SP B’
HO_CA_MESSAGE _ind, Receive_error
[ |see NOTE 1 from HO_CA
[HO-Request] or '\{IQ(‘ Null, Error
77777777 | UserError:=
toMSC-B - SubsequentHandover
,,,,,,,,, [
Cem s 1
MAP_PREPARE_HANDOVER_req MAP_PREPARE_SUBSEQUENT_ | ' |
MAP_DELIMITER_req HANDOVER_rsp
MAP_DELIMITER_req
HO_CA MESSAGE _req,
see NOTE 1,
[Message Transfer]

Wait_for Call
SPH_result on
M -B
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Process MSC_A_HO 19.2.2 1.11(13)

Wait_for
HO_reques
_for MSC-B'
N --- - - - - - - - - - -~
HO_CA_MESSAGE _ind, Receive_error| |
see NOTE 1 from HO_CA [~ ~ See subclause 19.2.4
[HO preparation result] on MSC b
Error Null
UserError :=
SubsequentHandgver NULL
L Failure |
,,,,,,,,, PR
! |
A‘To old MSC-B ' A‘To old MSC-B

MAP_PREPARE_SUBSEQUENT _ MAP_PREPARE_SUBSEQUENT _
HANDOVER _rsp HANDOVER _rsp
MAP_DELIMITER_req MAP_DELIMITER req

Wait_for_ Call
O_Completio on
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Process MS

C_A_HO

19.2.2_1.12(13)

Wait_for_
O_Completio
—on MSC-B'
MAP_SEND_END_ MAP_PROCESS_ACCESS_
} SIGNAL _ind SIGNALLING_ind
|
|
e
|
' - from MSC-B'
|
r-—-——~>~>>"~>"~"=—7777 r-——~>~>">"~"~>~~7 7=
| |
Ir%?fgtli(gn - See subclause 25.2 Ir%?ggtli(an - See subclause 25.2
Ok Error Ok Error
| |HO_CA MESSAGE_req, MAP_U_ | |HO_CA_MESSAGE req,
see NOTE 1 ABORT_req see NOTE 1
[Message transfer]

Wait_for_
Call_on

Wait_for_
NULL O_completio
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Process MSC_A_HO

Call_on_

< Wait_for_
—_MSC-

19.2.2_1.13(13)

HO_CA MESSAGE_
ind, see NOTE 1

MAP_SEND_END_
I |SIGNAL _rsp,
1 |MAP_CLOSE_req

MAP_PROCESS_
ACCESS_
SIGNALLING_ind,
MAP_DELIMITER ind

F————————

Receive_error| 1 see subclause
-

fromHO_CA |~ "192.4
or MSC Lol
Null,
Error
Call
on

HO_CA_MESSAGE _ind
see NOTE 1

HO_CA MESSAGE_
req, see NOTE 1

[P
MSC-B is Check_ | _ 'See subclase

MSC-B' Indication 125.2
Ok Error

Wait_for_
Call_on_

)T

MAP_FORWARD_ACCESS_
SIGNALLING_req
MAP_DELIMITER req

I
b
I

Wait_for_
Call_on_

|
|
:
|
|

To old MSC-B
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Process MSC_B_HO 1(11)
m e - < NULL
| I
:Figure 19.2.3/1: HOin MSC—E
| |
,,,,,,,,,,,,,,,,,,,, mmm

freceive_Oper 4‘See section 25.1
Ind |
L
Ok
Vr Error
Wait for_
service_
. MAP_ Perform
MAP_PREPARE_HANDOVER_ind NOTICE MAP Vi
ind i

MAP_
Check oo CLOSE_
Indication |~~~ Seesecton25.2 re
L
Ok
Error
no MAP_PREPARE_HANDOVER_rsp,
MAP_CLOSE req,
yes
no
no
HO_CA_MESSAGE _req,
user error = see NOTE 1
Target Cell Outside [Handover request]
Group-Gall-Are
Ye s

Wait_for_
Channel

Yes

e ) (

MAP_PREPARE_HANDOVER_rsp
MAP_CLOSE rsp

MAP_PREPATRE_HANDOVER_rsp
MAP_DELIMETER_req

Wait for_
service_

S
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process Handover_MSC_B HO_MSCB1(8)
TP Foc;s; |; l\illsic-iB Iﬂ:e EeTa; NTSE)T \ Signals to/from theleft
|to handle inter-M SC handover from - 7 are to/fromM SC-A;
| MSC-A (the Anchor MSC) | signals to/from the right
L | S are to/fromthe Handover
Control Application in MSC-B|
Null
Receive_
Open_Ind
Eror OK vr
Wait_For_ Perform
Null Service_ MAP Vr
Indication dialogue
MAP .
= . MAP_U_ABORT_ind,
il\rlgTICE_ —— MAP_PREPARE_HANDOVER_ind MAP_P_ABORT ind
’\CALAggE Check_
req - Indication
OK Eror
No
Null VBS or MAP_PREPAR E_HANDOVER_1sp
VGCS? MAP_CLOSE_req
Yes
Yes
New cell in Group
Call area?
No
No
Set User Error Handover number
Target cell outside allocation
Group Call area required?
Yes
MAP_PREPARE_HANDOVER_rsp HO_CA_MESSAGE_req
MAP_CLOSE_req (Handover Request)
Wait_For
Null @ Channei Null

Figure 19.2/5:3/% (sheet 1 of 811): Process HO MSC B-HO
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Process MSC_B_HO 19.2.3_1.2(11)

I

MAP_OPEN_req
MAP_ALLOCATE_HANDOVER_NUMBER_req
MAP_DELIMITER _reg

Receive_Open
Cnf

Error,

OK
Vr

user error=
NoHandover
NumberAvailable

MAP_PREPARE_HANDOVER_rsp,
MAP_CLOSE_req

Wait_for_ NULL

HO_Number

CR page 121



3GPP TS 29.002 v6.2.0 (2003-06)

CR page 122

process Handover_MSC_B

HO_MSCB2(8)

TP Foc;s; |; l\illsic-i Iﬂ:e EeTa; NTSE)T \ Signals to/from theleft
|to handle inter-M SC handover from - 7 1 are to/fromM SC-A;
| MSC-A (the Anchor MSC) | signals to/from the right
L | are to/fromthe Handover
Control Application in MSC-B|
unless marked othewise
. N
Multiple °
bearer
requested?
Yes
Multiple
bearer
supported?
No Yes
MAP_OPEN_req
MQE—BEEKA/T?EF;HQNDOVER—'SP MAP_ALLOCATE_HANDOVER_NUMBER_req
- -req | | MAP_DELIMITER_req
|
|
| - _
'
! 4 To VLR-B
Wait_For_ Receive |
Service. = e
Indication OrERCH
Vr, Error OK
Wait_For_
Handover_
Number
— MAP_ALLOCATE_HANDOVER_NUMBER_cnf — MAP_SEND_HANDOVER_REPORT_ind
| |
| |
| |
[P e
Check_ \ 77777777
Indication
Eror OK

Set User Error:
No Handover
Number available

P

MAP_PREPARE_HANDOVER_rsp
MAP_CLOSE_req

Set User Error:
System failure

Null

HO_CA _MESSAGE_req
(Handover Nunmber
allocated)

Wait_For_
Chamnel

Figure 19.2/5:3/% (sheet 2 of 811): Process HO MSC B-HO
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Process MSC_B_HO 19.2.3_1.3(11)

Wait_for_

HO_Number

MAP_SEND_HANDOVER_REPORT _ind MAP_ALLOCATE_HANDOVER_NUMBER_cnf

Check_ !
Indication [

ok Error

user error =
NoHandover
NumberAvailable

user error=
System Failure

HO_CA_MESSAGE_req, MAP_PREPARE_HANDOVER_rsp
see NOTE 1 MAP_CLOSE_req

Wait_for_
Channel

NULL

CR page 123



3GPP TS 29.002 v6.2.0 (2003-06) CR page 124

process Handover_MSC_B HO_MSCB3(8)

: Processin MSC-B (the Relay MSC)
|to handle inter-M SC handover from - 7
| MSC-A (the Anchor MSC) |

T\ Signals to/from thel eft
are to/fromM SC-A;

signals to/from the right

] I Wait_For_ are to/fromthe Handover
Channel Control Application in MSC-B
= Sy
ind = (Handover Request ack) HO CA ~
Null
MAP_ No sccp MAP_U_
CLOSE_ segmentation ABORT_
req required? req
Yes
. MAP
(10 G NIESEr, I DELIMITER Null Null
(MAP Enmor) req -

MAP_PREPARE_HANDOVER_fsp
MAP_DELIMITER_req

Null —

Wait_For_

Connection

Wait_For_Assignment,

Wait_For_Channel,

Wait_For_Connection,
MS_On_MSC_B

MAP_U_ABORT ind gfgéE
MAP_P_ABORT _ind ind -
HO_CA_MESSAGE_ind HO_CA MESSAGE_ind
(MAP Enmor) (Connection Closed)
Null Null

Figure 19.2/5:3/% (sheet 3 of 811): Process HO MSC B-HO
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Process MSC_B_HO 19.2.3_1.4(11)

I

I
HO_CA MESSAGE_ind, Receive_error |
see NOTE 1, from HO_CA |+ - See section 19.2.4
[Handover request ack] or MSC :
Null,
Error

yes
NULL

MAP_DELIMITER _req,

MAP_PREPARE_HANDOVER_rsp
MAP_DELIMITER _req

Wait_for_
connection
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process Handover_MSC_B HO_MSCB4(8)

TP Foc;s; |; l\illsic-iB Iﬂ:e EeTa; NTSE)T \ Signals to/from theleft
|to handle inter-M SC handover from - 7 are to/fromM SC-A;
signals to/from the right

| MSC-A (the Anchor MSC) |
are to/fromthe Handover

Control Application in MSC-B|
unless marked othewise

Wait_For_
Connection

HO_CA_MESSAGE_ind HO_CA MESSAGE_ind HO_CA MESSAGE _ind
(Mes sage Transfer) (Release Handover Number) d

MAP_PROCESS
—— ACCESS_SIGNALLING_req result — m’;g_gg’\d?ﬂ?gg_rselGNAL_req
MAP_DELIMITER_req — red

Wait_For MAP_SEND_HANDOVER_ MS On
Connection RERORJESD MSC_B~
| |MAP_CLOSE_req E
|
|
| - _
N
! <4 To VLR-B
Wait_For_ L 77777777
Connection
Wait_For_
Connection
MAP_ Receive_
NOTICE_ Emor_From_
ind HO_CA
Enmor Null
e
—
MAP_ MAP_U_
CLOSE_ ABORT_
req req
HO_CA_MESSAGE_ind
(MAP Ermror)
Null Null Null

Figure 19.2/5:3/% (sheet 4 of 811): Process HO MSC _B-HO
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Process MSC_B_HO

Wait_for_

connection

19.2.3_1.5(11)

HO_CA_MESSAGE_ind,
see NOTE 1,
[HO-Number release request]

********* Rl
| Receive_error
see section 19.24 - — 4| fromHO_CA
| orMsc
Null,
i Error
HO_CA_MESSAGE_ind, g;—ﬁg‘;’g'issp‘e E_ind,
see NOTE 1 (Message Transfer)
NULL

MAP_DELIMITER _req

MAP_SEND_END_SIGNAL_req

MAP_PROCESS_ACCESS_SIGNALLING_req

Set=
HO number
used

MS
on MSC-B

MAP_DELIMITER_req

Wait_for_
connection

MAP_SEND_HANDOVER_REPORT_rsp
MAP_CLOSE_req

Wait_for_
connection
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process Handover_MSC_B

: Processin MSC-B (the Relay MSC)
|to handle inter-M SC handover from - 7
| MSC-A (the Anchor MSC) |

uy
I

MS_on_
MSC_B

HO_MSCB5(8)

Signals to/from theleft

are to/fromM SC-A;

signals to/from the right

are to/fromthe Handover
Control Application in MSC-B|

—— MAP_SEND_END_SIGNAL_cnf

MAP_FORWARD_ACCESS_
SIGNALLING_ind

HO_CA_MESSAGE_ind
(Message Transfer)

HO_CA_MESSAGE_ind Check_ MAST@T\JRACEE IIE\IZS?:qCCE SS_
(Connection Closec) ndicaton MAP_DELIMITER_req
S —
Eror OK
Null HO_CA MESSAGE_req
(Message Transfer)
MS_On_ MS_On_ MS_On_
MSC_B MSC_B MSC_B
MS_On_
MSC_B
MAP_ Receive_
NOTICE_ Emor_From_
ind HO_CA
Enmor Null
HO_CA MESSAGE_ind MS_On_ -
(MAP Emor) MSC_B u
MS_On_
MSC_B

Figure 19.2/5:3/% (sheet 5 of 811): Process HO MSC B-HO
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Process MSC _

B_HO

HO_CA MESSAGE_ind,
see NOTE 1

MAP_PROCESS_ACCESS_SIGNALLING_req

MAP_DELIMITER _req

19.2.3_1.6(11)

MAP_DELIMITER_ind

MAP_FORWARD_ACCESS_SIGNALLING_ind

HO_CA_MESSAGE req,
see NOTE 1

MS
on MSC-B
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process Handover_MSC_B HO_MSCB6(8)

|Process in MSC-B (the Relay MSC) |\

|to handle inter-M SC handover from - 7
| MSC-A (the Anchor MSC) |

Signals to/from theleft
are to/fromM SC-A;
signals to/from the right

are to/fromthe Handover

Control Application in MSC-B|
unless marked othewise
—— MAP_PREPARE_HANDOVER_ind
Check_
Indication
Eror OK
Yes
HO Number Not Required
parameter present?
No
Yes
Handover number
already used?
No
Set User Error. MAP_OPEN_req
Unexpected MAP_ALLOCATE_HANDOVER_NUMBER_req
data value | | MAP_DELIMITER_req
|
] |
| ——————__
|
[
! 4To VLR-B
|
Receive_ Lo
Open_Cnf
Vr, Error OK
Set User Error. Wait_For_
No Handover Handover_Number_
Number available Allocation
MAP_PREPAR E_HANDOVER_rsp
MAP_DELIMITER_req

MS_On_
MSC_B

Figure 19.2/5:3/% (sheet 6 of 811): Process HO MSC _B-HO
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Process MSC_B_HO

19.2.3_1.7(11)

MS
on MSC-B
,,,,,,,,, j ]
| Receive_error
—— MAP_PREPARE_HANDOVER_ind, See section 19.24 -~ - 4| from HO_CA
| or MSC
fmmm e — o
Check_ ! .
L - — -'See section 25.2
Indication |
|
Null
Ok Error Error
MS NULL
no on MSC-B
HO-Numbem otRequired
parameter present
yes
yes Handover
number already
used
no
user error=
Unexpected
DataValue
MAP_PREPARE_HANDOVER_rsp,
MAP_DELIMITER req
MS
on MSC-B
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process Handover_MSC_B HO_MSCB7(8)

lipriociesisi; l\illsic-i Iﬂ:e EeTa;h/TSE)T\ Wait For Signals to/from theleft
| to handle interM SC handover from - 7 Handover Number are to/fromM SC-A;
a = signals to/from the right

| MSC-A (the Anchor MSC) | Allocation

are to/fromthe Handover
Control Application in MSC-B|
unless marked othewise

MAP_ALLOCATE_HANDOVER_NUMBER_cnf MAP_SEND_HANDOVER_REPORT_ind

Check

Indication

Ermor

HO_CA MESSAGE_req
(Handover Number
allocated)

Set User Error:
No Handover
Number available

]

Set User Error:
System failure

MAP_PREPAR E_HANDOVER_rsp Wait_For_
MAP_DELIMITER_req Assignment
MS_On_ mngCE HO_CA MESSAGE_ind . ?:roe'i‘r’zr—n
MSC_B ind = (Handover Request ack) HO CA
Enmor Null
No
HO_CA MESSAGE_ind Scfnpemmon Wait_For
(MAP Error) I Assignment
required?
Yes
s MAP
WOEILIA DELIMITER
ssignment -
req
MAP_PREPARE_HANDOVER_rsp
MAP_DELIMITER_req
MS_On_
MSC_B

Figure 19.2/5:3/% (sheet 7 of 811): Process HO MSC B-HO
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Process MSC_B_HO

I

MAP_OPEN_req,

MAP_ALLOCATE_HANDOVER_NUMBER_reg,
MAP_DELIMITER_req,

Receive_Open
Cnf

19.2.3_1.8(11)

OK

Wait_for_
HO_Number
alocation

Error,

user error=
NoHandover
NumberAvailable

MAP_DELIMITER_req

MAP_PREPARE_HAND OVER_rsp,

NULL
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process Handover_MSC_B HO_MSCBS8(8)

|Process in MSC-B (the Relay MSC) |\

|to handle inter-M SC handover from - 7
| MSC-A (the Anchor MSC) |

Signals to/from theleft
are to/fromM SC-A;
signals to/from the right
are to/fromthe Handover
Control Application in MSC-B|

HO_CA MESSAGE_ind
(Handover Required)

MAP_PREPARE_SUBSEQUENT_HANDOVER_req
MAP_DELIMITER_req

Wait_For_Perform_

Subsequent_
Handover_Result

MAP_FORWARD_ACCESS_ MAP_PREPARE_SUBSEQUENT_
SIGNALLING_ind HANDOVER_cnf
_—
Check_ HO_CA_MESSAGE_req
Indication (Message Transfer) /
~—
Eror OK
T8 @A, - MAP_PROCESS_ACCESY_
(Vessdye Transier) SIGNALLING_req
MAP_DELIMITER_req
Wait_For_Perform_ Wait_For_Perform_ Check Wait_For_Perform_
Subsequent_ Subsequent_ T i Subsequent_
Handover_Result Handover_Result Handover_Result
T \‘/
OK User Error, Data Error ProvideNzrror
HO_CA MESSAGE _re HOECS—MESS:_'GEE'eq HO_CA MESSAGE_req
(HO-Prepared) ( pDSSOUCHELNCOAEY (Connection closed)
Failure)
MS_On_ MS_On_ Null
MSC_B MSC_B

Figure 19.2/5:3/% (sheet 8 of 811): Process HO MSC _B-HO
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Process MSC_B_HO

W ait_for_
HO_Number
allocation

19.2.3_1.9(11)

MAP_SEND_HANDOVER_REPORT_ind

MAP_ALLOCATE_HAND OVER_NUMBER_cnf

Check_ !
Indication

Ok Error

user error=
SystemFailure

user error =
NoHandover
Number Available

HO_CA_MESSAGE_req
See NOTE 1

Wait-for-
assignment

MAP_PREPARE_HANDOVER_rsp
MAP_DELIMITER_req

MS
on MSC-B
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Process MSC_B_HO

Wait_for_
assignment

HO_CA_MESSAGE_ind,

see NOTE 1
sccp yes
segmentation
required
no

71

N
y 4

(

7 Remove_err

from BAorMSC)

MAP_DELIMITER_req

Null,
Error

19.2.3_1.10(11)

MAP_PREPARE_HANDOVER_rsp
MAP_DELIMITER _req

MS
on MSC-B
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Process MSC_B_HO 19.2.3_1.11(11)

HO_CA_MES SAGE ind,
MAP_SEND_END_SIGNAL_cnf see NOTE 1
[Handover required]

There is no point in

using this macro if all
Check - MAP_PREPARE_SUBSEQUENT_HANDOVER_req
Confirmation exits I_ead to the same | |MAP_DELIMITER_req
handling!
oK

Provider error

Data error
Wait_for_
HO_CA_MESSAGE_req, SPH_result
see NOTE 1, S

[Connection closed]

MAP_U_ABORT _req,
see NOTE 1

The dialogue with MSC-A

\
T has already been closed;
MSC-A sends a
( N MAP_CLOSE_req after
— the MAP_SEND END
SIGNAL _rsp
Receive_error : 7777777777 MAP_FORWARD_

— MAP_PREPARE_SUBSEQUENT_ fromHO_CA | — J1See section 19.2.4 —{ACCESS_
|

HANDOVER _cnf orMScC SIGNALLING_ind

Null,
Error

HO_CA MESSAGE_ind, HO_CA_MESSAGE_req

see NOTE 1, see NOTE4=
[HO-Prepared] [Mes: .

MS NULL Wait_for_
on MSC-B SPH_result
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Macrodefinition Receive_error_from_HO_CA _or_MSC

I\

19.2.4_1(1)

HO—:\‘: C’:‘;“E"ElSSAGE d MAP_U_ABORT ind, MAP_CLOSE

see NO MAP_P_ABORT ind ind

[Error_ind]

\\ I
HO_CA_MESSAGE_req, BA_MESSAGE_req,
—see NOTE 1 see NOTE 1
[Emor_ind] [Connection closed]
] ]
Keep
dialogue
Error 9
indication
Close MAP_NOTICE
dialogue _ind
AP_NOTICE
previously HO_CA_MESSAGE._req,
received yes seeNOTE 1
no
MAP_
MAP_U_ MAP_CLOSE_ DEUMITER Error
ABORT_req req req -
]

NULL
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macrodefinition Receive_Error_From_HO_CA REF_HOCA1(1)

‘rMacro inthe MSC to handle—r\ Signals to/from the | eft

|an error indication from the - 1 are to/fromthe local Hando ve
| Handover Control Application | Control Application;
L __ J S signals to/ffrom the right

are to/fromthe distant M SC

HO_CA MESSAGE_ind
(Error Indication)

Error
indication?
Keep dialogue Close dialogue
MAP_NOTICE
previously received?
No Yes

MAP_ MAP_U_ MAP_
DELIMITER_ ABORT_ CLOSE_
req req req

S EE

Figure 19.2/6-4/1: Macro Receive_error_from_HO_CA—e+MSC
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Process VLR_B_HO

ERROR

NULL

eceive_Open_ind

19.2.5_1.1(2)

Error,

MAP_ALLOCATE_HANDOVER_NUMBER _ind NULL

Check_
Indication

OK

/Hﬁdher\
Number

yes

vailabl

User Error=
No Handover
Numbers Available

MAP_ALLOCATE_HANDOVER_NUMBER_rsp,
MAP_CLOSE _req

NULL

Select
handover
number

Mark Number

as allocated
MAP_SEND_HANDOVER_REPORT _req,
MAP_DELMITER_req
Wait_for_
removal
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process Handover_VLR_B HO_VLRB1(1)
:T’r;c;s; i; ;LE-E (;hei\liLRT o;lﬁe—r \ Signals to/from theleft
| Relay MSC) to handle inter-MSC - are to/fromM SC-B;
| handover from MSC-A to MSC-B | signals from the right
L | are from the handover
control application in VLR-B
Null
Receive_
Open_Ind
OK Vr, Error
— MAP_ALLOCATE_HANDOVER_NUMBER_ind Null
Check_
Indication
Eror OK
No
Handover number
‘ available?
Set User Error Yes
No Handover
number available
Allocate
Handover number
MAP_ALLOCATE_HANDOVER_NUMBER_rsp MAP_SEND_HANDOVER_REPORT._req
MAP_CLOSE_req MAP_DELIMITER_req
Wait_For_
Null Handover_
Report
MAP_U_ ol
—— MAP_SEND_HANDOVER_REPORT_cnf ABORT
= = = = e Abort
Release X@gﬁ?—_
Handover number -
req
Null

Figure 19.2/7-5{sheet 162} Process HO VLR_B—HO
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Process VLR_B_HO

Wait_for_
removal

19.2.5_1.2(2)

MAP_SEND_HANDOVER_REPORT _cnf

LOCAL ABORT

MAP_U_AB ORT_ind

There is no point in

Check_ using this macro if all
Confirmation exits lead to the same
o handling!
Provider Eror,
Data Error,
User Error
Mark handover

number as free

MAP_U_ABORT_req

S
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19.3  Fault recovery procedures

After-afadit-of- When alocation register hasrestarted after afault, the fault recovery procedures ensure that the
subscriber datain the VLR or in the SGSN become consistent with the subscriber data that are stored in the HLR for the
MS concerned and that the location information in the HLR-, the VLR and the SGSN reflect accurately the current
location of the MS.

The detatted-stage 2 specification of fault recovery procedures ef-in location registersis giver+r-3GPP TS 23.007 [19].
19.3.1 VLR fault recovery procedures

19.3.1.1 General

Restoration of an IMS| record in aVLR can be triggered by alocation registration request from the MS or by a request
from the HLR for aroaming number to route amobile terminated call to the MS. If therestoration istriggered by a
location registration request from the M S, the VLR performs the | ocation updating procedure described in

3GPP TS 23.012 [23] and subclause 19.1.1 of the present document. If therestoration istriggered by arequest for a
roaming number, the VLR provides the roaming number and triggers an independent dia ogue to restore the subscriber
data as described in 3GPP TS 23.018 [97]. The message flow for datarestoration triggered by a request for aroaming
number is shown in figure 19.3.1/1.
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VLR HLR
1
2
»
3
»
4
5
»
6
2
8
9
»
10

1) MAP_PROVIDE ROAMING NUMBER req/ind

2) MAP_ PROVIDE ROAMING NUMBER rsp/cnf

3) MAP_SEND AUTHENTICATION INFO reqg/ind (Note 1, note 2)
4) MAP_SEND_ AUTHENTICATION INFO rsp/cnf (Note 1, note 2)
5) MAP_RESTORE DATA req/ind

6) MAP_ACTIVATE TRACE MODE reqg/ind (Note 1, note 3)

7) MAP_ACTIVATE TRACE MODE rsp/cnf (Note 1, note 3)

8) MAP_INSERT SUBSCRIBER DATA reg/ind

9) MAP_ INSERT SUBSCRIBER DATA rsp/cnf

10) MAP_RESTORE DATA rsp/cnf

NOTE 1: Services printed in italics are optional.
If authentication is required.
NOTE 32: If subscriber tracing is active in the HLR.

NOTE 2:

Figure 19.3.1/1: ProceduresrelatedtoMessage flow for VLR restoration efV\LR-ir-case-ofat mobile

19.3.1.2

terminated call set-up

Procedure in the VLR

The procedurein the VLR to handle adialogue for subscriber datarestoration is defined in subclause 21.2.6 of the

present document.

19.3.1.3

VLR restoration:-the restore-data-pProcedure in the HLR

The MAP processin the HLR to handle arequest for datarestoration in the VLR is shown in figure 19.3.1/2. The MAP

process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Check Indication see subclause 25.2.1;

Control_Tracing With VLR HLR  see subclause 25.9.6.
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Process RESTORE_DATA_HLR 19.3_6(1)
- TS TTT T T T T TS T T )
| i
:Figure 19.3/6 VLR Restoration - Application Process in the HLR ~ T
| |
e m ==
Inseg_mSubs J‘Section
- a =
_Framed_HLR 119'4'1
oK'
'Error* ‘Aborted*
‘Set_Error :=
W AIT_FOR_ System_Failure’
SERVICE
PRIMITIVE
MAP_
RESTORE_
DATA_Rsp
MAP_
RESTORE_
DATA_Ind
e m ==
Check_ J‘F' 25.2/1
Indication - T rlgure 2.
|
‘Error’ f )
‘oK' MNRF_set
"No'
Yes'
™SI
_known’ 'Set_parameter_ /in the MAP_
MS_NOT_ | - “RESTORE_DATA
es' No REACHABLE' |_Rsp message
'Update_LMST Set_Error :=
(if ived) Unknown_ e -
if receive . ;
Subscriber' . jin the MAP_
Set_parameter_ | | peoroRE DATA
I HLR_NUMBER |
‘_Rsp message
'Set_subscriber_
tracing_not_
active_in_VLR' MAP_
RESTORE_
‘ DATA Rsp
e m ==
|
Conol | ko 25.9/4
Tracing_HLR |
|
Error
oK'
MAP_
RESTORE_
DATA Rsp
1
MAP_
CLOSE
_Req
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process Restore_Data HLR

‘rProcess in the HLR to handle T\

| arequest from the VLR to restore
| subscriber data |

RD_HLR1(1)

Signals to/from lheleﬂ
are to/fromthe VLR

L 4
MAP_
RESTORE_
DATA _ind
Check_
Indication
Eror OK
No
IMSI
known?
Yes
Set User Error No s
Unkno_wn received?
subscriber
Yes
Update LM SI
Subscriber
tracing active
in VLR:=False
No
Com_rol_ MNRE
Tracing_ set?
With_VLR_HLR !
Yes
OK
Insert_
Subs_Data_ Set: MNRF
Framed_HLR
Eror Aborted OK
Set User Error: 1 Set: HIR
System failure number
MAP_RESTORE_DATA_rsp MAP_RESTORE_DATA_rsp
MAP_CLOSE_req MAP_CLOSE_req
Figure 19.3.1/26: Process RESTORE-DATARestore Data HLR
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19.3.2 HLR fault recovery procedures

19.3.2.1 General

For the HLR, periodic back-up of data to non-volatile memory is mandatory.

Data that have been changed in-theperiod-of-timeafter the last back-up sterage-and before the restart of the HLR cannot
be recovered by reload from the non-volatile memory. Therefore, arestoration procedure istriggered individuathy-for
each IMSI record that has been affected by the HLR fault at the first authenticated radio contact that-+s-established-with
the M'S concerned.

As an implementation option, a notification can be forwarded to the MS to a ert the subscriber to check the parameters
for supplementary services that allow subscriber controlled input (MAP_FORWARD_CHECK_SS INDICATION
sarvice). If the VLR receives this natification from the HLR it shall forward the notification to the MS. If the Gs-
interface is presert-implemented the VLR shall not forward this notification.

The message flow for HLR restoration for a non-GPRS subscriber is shown in figure 19.3.2/1.

The message flow for HLR restoration for a GPRS subscriber is shown in figure 19.3.2/2.
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MSC VLR HLR
1
1 5 —= 1
_ — 3T
4
5
6
2
8
9
10
1) MAP_ RESET reg/ind
2) MAP PROCESS ACCESS REQUEST reg/ind
3) MAP_UPDATE LOCATION req/ind
4) MAP_ACTIVATE TRACE MODE reg/ind (Note 1, Note 2)
5) MAP_ACTIVATE TRACE MODE rsp/cnf (Note 1, Note 2)
6) MAP_INSERT SUBSCRIBER DATA reg/ind
7) MAP_ INSERT SUBSCRIBER DATA rsp/cnf
8) MAP_UPDATE LOCATION rsp/cnf
9) MAP_FORWARD CHECK SS INDICATION req/ind (Note 1)
10) MAP_FORWARD CHECK SS INDICATION req/ind (Note 1)

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

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

] . TR . .
T T SEa T T
a TR 4 4 a o/anL
T t EaSIcram
+ -+ -+ -+
a MAPR RESEM a
TMAT—RERS T
i - a
t
a a
a aa
a aa
a aa
AMAPR URPDATE (PRSI OCATTON aa
MAT—o P PAT P RO CA T TON
i a - - aa
t
a a_ sz VWalisk Ve Niinii Y. Vainll Viatatn a_
PAL—AC EET T~ RACE—P G4 7
a a — — — a \ T£ Iy P R, PO
7 [Sa=F v ey [S3== A=
a a b Walika Ve Niinii ey, Vainkl Y el st nilE Y] a_ - - o T D
A YA RACH oA 7 S—ac id=s 37711
a a - - - Y
7
a a MAPR _TNSERT _CSIIRSCOR DATA a
MAT— N BT oo B o DA Ay
a i - - - a
t
a a TNSERT _SUURSCR DATA | a
TN B U B CR—DA T Oy
a a - — - a
a AMAPR URPDATE (PRSI OCATTON |
MAT—o P DA T P e EOCAT TON—€C
+ -+ — — — -+
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SGSN HLR
1
_ 2_
3
4
5
6
2
1) MAP_ RESET reg/ind
2) MAP_UPDATE GPRS LOCATION reg/ind
3) MAP_ACTIVATE TRACE MODE reg/ind (Note 1, Note 2)
4) MAP_ACTIVATE TRACE MODE rsp/cnf (Note 1, Note 2)
5) MAP_INSERT SUBSCRIBER DATA reg/ind
6) MAP_ INSERT SUBSCRIBER DATA rsp/cnf
7) MAP_UPDATE GPRS LOCATION rsp/cnf

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

Figure 19.3.2/2: Message flow for HLR restoration (GPRS)

19.3.2.2 Procedure in the HLR

The MAP process in the HLR to notify the relevant serving nodes that the HLR has restarted is shown in figure
19.3.2/3.

The SGSN address ligt includes oneinstance of the address of each SGSN in which (according to the HLR data
retrieved from the non-volatile memory) thereis at |east one subscriber registered who is affected by the HLR restart.

The VLR address list includes one instance of the address of each VLR in which (according to the HLR dataretrieved
from the non-volatile memory) thereis at |east one subscriber registered who is affected by the HLR restart.

The MAP processin the HLR to notify a VLR that the HLR hasrestarted is shown in figure 19.3.2/4. The MAP process
invokes amacro not defined in this clause; the definition of this macro can be found as follows:

Receive Open Cnf see subclause 25.1.2.

The MAP processin the HLR to notify an SGSN that the HLR hasrestarted is shown in figure 19.3.2/5. The MAP
process invokes a macro not defined in this clause; the definition of this macro can be found asfollows:

Receive Open Cnf see subclause 25.1.2.

19.3.2.3 Procedure in the VLR

The MAP processin the VLR to handle anatification that an HLR hasrestarted is shown in figure 19.3.2/6. The MAP
process invokes a macro not defined in this clause; the definition of this macro can be found asfollows:
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Receive Open Ind see subclause 25.1.1.

The VLR uses the HLR number or the HLR identity list included in the MAP_RESET indication to identify the IMSI
records which are affected by the HLR restart.

19.3.2.4 Procedure in the SGSN

The MAP processin the SGSN to handle anatification that an HLR hasrestarted is shown in figure 19.3.2/6. The MAP
process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive Open Ind see subclause 25.1.1.

The SGSN uses the HLR number or the HLR identity list indluded in the MAP _RESET indication to identify the IMSI
records which are affected by the HLR restart.
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Process HLR_RESTART

‘Flgure 19.3/3 Restoration of the HL

R

[ Application process in the HLR for HLR Restart w

‘not_implemented'

'ICHECK_SS_Indicato

Check_Required'

N|
7

Set
Subscriber tracing
= deactive in VLR

'Reset_Flag

‘by the HLR fault.

‘For each MS that is

T affected by the HLR fault
|

‘For each MS that is

wFor each MS that is affected

NULL

——

OoM_

RESTART

_Ind

'Reload_from_
backup'

Set
Subscriber tracing
= deactive in SGSN

J‘For each GPRS MS that is affected
_ by the HLR fault
|

J‘For each GPRS MS that is affected

19.3_3(1)

MS_PURGED _
FOR_NON-GPRS

'Read_VLR_
address_list'

_TO_VLR !

'Yes' Another_
VLR_in_the_

list

SEND_RESET | 1

B Jwaffected by the HLR fault
|

MS |

=Y + =L
Reset_rag

PURGED_FOR_GP

'Read_SGSN_
address_list'

SEND_RESET
_TO_SGSN

'Yes'

Another >
SGSN_in_the_
list

_ 1bythe HLR fault.
RS"
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process Restart HLR

: Processin the HLR to notify—r\
‘lhe relevant serving nodes aftery
| an HLR restart

oM_
RESTART_ind

Reload data
from backup

Subscriber
tracing active
in SGSN:=False

For each GPRS subscriber
affected by the HLR restart

MS purged for
GPRS:=False

For each GPRS subscriber
affected by the HLR restart

Read SGSN
address list

No

Send_Reset

To_SGSN_HLR

All

SGSNs
~.notified?

Yes
Forward Check SS
indication supported?
Yes
Check SS

required:=True

R_HLR1(1)

Signals from the right|
are from the O&M

application in the HLR

No

VLRs
~.notified?2

1
Subscriber For ea¢h non-GPR bscriber
Lacnglaciive affectedNQy the HLR#®start
in VLR:=False =
MS purged:= For eatscriber
False affected by The HLR restart
Read VLR
address list
Send_Reset_
To_VLR_HLR
All
Yes

Null

Figure 19.3.2/3: Process Restart HLR-RESTART

CR page 157



3GPP TS 29.002 v6.2.0 (2003-06) CR page 158

Process SEND_RESET_TO_VLR 19.3_4(1)

-
|Figure 19.3/4 Restoration of the HLR N

! Process for sending the RESET message - hl
‘ from HLR to VLR !

MAP_OPEN_
Req

MAP_
RESET Req

MAP-
DELIMITER
_Req

‘Receive_
Open_Cnf'

'OK' Vr Error'

MAP_CLOSE 'Release method:

_Req | ~ 'Prearranged End'
|

'Perform_MAP_
Vr_Dialogue’
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process Send_Reset_To VLR_HLR SR_VLR_HLR1(1)
jaVLR |

MAP_OPEN_req
MAP_RESET_req
MAP_DELIMITER_req

Receive_
Open_Cnf
vr OK Eror
————————
Perform MAP_ ' Release method=
MAP Vr CLOSE_ ' prearranged End
dialogue req | 9

Figure 19.3.2/4: Process SEND-RESET—TOSend Reset To VLR_HLR
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Process SEND_RESET_TO_SGSN 19.3_7(1)

Process for sending the RESET message
from HLR to SGSN

MAP_OPEN
Req

MAP_

RESET_Req

MAP-
DELIMITER

Reqg
—_— =

'Receive_
Open_Cnf |

‘oK' Vr ‘Error

I
MAP_CLQSE'Release method:
_Req | 'Prearranged End’

|

'‘Perform_MAP |
Vr_Dialogue'
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process Send_Reset_To VLR_HLR SR_VLR_HLR1(1)
jaVLR |

MAP_OPEN_req
MAP_RESET_req
MAP_DELIMITER_req

Receive_
Open_Cnf
vr OK Eror
————————
Perform MAP_ ' Release method:=
MAP Vr CLOSE_ ' prearranged End
dialogue req | 9

Figure 19.3.2/57: Process SENBD-RESETTOSend Reset To SGSN_HLR
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Process REC_RESET_IN_VLR 19.3_5(1)

mm e
:Figure 19.3/5 Restoration of the HLR - Application process in the VLR ‘,\ﬁ
| for reception of the RESET message from HLR |

NULL
fmmm oo
Receive_ J‘F' o5 11
OPEN_Ind - rigare 2.
I
'OK' vr' 'Error'
WAIT 'Perform_MAP_
Vr_Dialogue'
fcontains HLR_Number or
MAP_RESET /7 _ _ _HLR_Number and NULL NULL
Ind 'HLR _Id_tist
I
.
MAP_CLOSE J‘Release method:
_Req " I'Prearranged End’
I
|The IMSls are derived from
, ) | The s are derived from
Identfy_IMSI — -the HLR_Number
_Records’ -

:or from the HLR_Id_List.

'Location_Info_ |
Conf_in_HLR = | — _For each identified IMSI record.
Not_Confirmed' !

|
Deactivate Subscriber Tracing- — — — -IFor each identified IMSI record
|
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process Receive_Reset VLR

‘[Process in the VLR lo—r\

| hande a Reset message

RR_VLR1(1)

Signals to/from lherighl
are to/fromthe HLR

fomtheHLR |
L ]
Null
Receive_
Open_Ind
vr OK
Perform Wait_For_
MAP Vr Service_
dialogue Primitive

S

MAP_
RESET_
ind
————————
’\CALAggE _ 4‘ Release method:=
req = | Prearranged End
U
Identify
IMSI records
Location
information For each identified IMSI record
confirmed in
HLR:=False
Subscriber
tracing active:= For each identified IMSI record
False

Emor

N

Figure 19.3.2/65: Process RECRESETINReceive Reset VLR
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Process REC_RESET_IN_SGSN 19.3_8(1)
r--r-r-——"—>"~>"~>"">"">">"">">"""*">"~>"">"™>""*""~>"">""~*""*">"">">""~>"~*>"">"~"~"~">"7>"4/”"7/”"7" =/ =/~ "~ "~ "7/ 7 -

;Fig.;re 19.38: Restoration of the HLR - Application process inthe SGSN ! ;
| for reception of the RESET message from HLR |
| |
NULL
PR
i |
gF?ECﬁV?er - J‘Figure 25.1/1
- |
'OK' vr' 'Error'
WAIT
'Perform_MAP_
Vr_Dialogue
MAP RESET \rcaﬁiailniSiHiLiR_il\IuhBéer o \L
g <—————— =HER-Nurber-and
HLR_Id_List < NULL ) < NULL
|
L - - -
.
MAP_CLO:! J‘Release method:
Req /77777 'Prearranged End
|
'Identify_IMSI 'The IMSIs are derived from
Records' |~~~ "~ “the HLR_Number
B ior from the HLR_Id_List
‘ L o ____
'Location_Info_ o
Conf_in_ HLR:=|- -~ - -~ J‘For each identified IMSI record.
Not_Confirmed o
Deactivate Subscriber Tracipg - L 7 o 7 77777777777
- J‘For each identified | MSI record
|
NULL
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process Receive Reset SGSN
TProcessin e SGSN 10\
| hande a Reset message
fomtheHLR |

C D

|

RR_SGSN1(1)

Signals to/from lherighl
are to/fromthe HLR

Receive_
Open_Ind
vr OK
Perform Wait_For_
MAP Vr Service_
dialogue Primitive

S

MAP_
RESET_
ind
————————
’\CALAggE _ 4‘ Release method:=
req = | Prearranged End
U
Identify
IMSI records
Location
information For each identified IMSI record
confirmed in
HLR:=False
Subscriber
tracing active:= For each identified IMSI record
False

Emor

N

Figure 19.3.2/78: Process RECRESETINReceive Reset SGSN
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19.45 Mobility Management Eevent notification procedure

19.45.1 General

The Mohility Management Event-Netification-event natification procedure VLR precess(MMEN-LR) isused to
notify a gsmSCF about the successful completion of a Mohility Management event.

The message flow for Mobility Management event notification is shown in figure 19.4/1.

1 >
ViERer & gsmSck
SGSN <
(3) <

VLR
or gsmSCF
SGSN
1
2
1) MAP_REPORT MM _EVENT req/ind
2) MAP_REPORT MM _EVENT rsp/cnf

Figure 19.45/1: nterfacesand-MAPR Messages_flow for Mobility Management Event notifications

19.45.2 Proceduress in the VLR/ or SGSN

The MAP processin the VLR or the SGSN to report a Mobility Management event to the gsmSCF is shown in figure
19.4/2.The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as

follows:

Receive Open Cnf see subclause 25.1.2;

Check Confirmation: see subclause 25.2.2.
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19.45.3 Proceduress in the gsmSCF

The MAP process in the gsmSCEF to handle the report of a Mobility Management event is shown in figure 19.4/3.The
MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive Open Ind see subclause 25.1.1;
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Process MM_Event_Notification MMEN_VLR1(1)

Process in the VLR/SGSN to send Signals to/from the left are to/from

a Mobility Management the Location Management processes

event notification — in the VLR/SGSN,; signals to/from the
right are to/from the gsmSCF.

— Send MM Event Notification

MAP_OPEN_req,
MAP_REPORT_MM_EVENT _req,
MAP_DELIMITER_req

Receive_ | | .
Open_Cnf Section 25.1.2
OK Vr, Error
Wait_For_
SéF_Respons; Abort

MAP_CLOSE_ind, MAP_ -
MAP_P_ABORT_ind| | NOTICE_ Idle
MAP_U_ABORT _ind ind

MAP_REPORT_MM_EVENT _cnf
MAP_
CLOSE_
reg
Set negative Check .
response: Confirmation | | >ection 25:2:2
System
failure
Bser error, error, OK
ata error
MAP_P_ \
Send MM Event ABORT req .
Notification

negative response

-

Send MM Event
Idle Idle Notification —
positive response
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process Notify MM _Event VLR _Or_SGSN
|Processin the VLR or SGSN 10 | |
| notify the gsmSCF of a mobility =
| managenment event |

Null

Send MM

event

notification
MAP_OPEN_req
MAP_REPORT_MM_EVENT._req
MAP_DELIMITER_req

Receive_

Open_Cnf

OK

NMME_VLR_SGSN1(1)

Signals to/from lhelefl
are to/fromthe locatio

management application
process inthe VLR

(see 3GPP TS 23.012)
or the GPRS mobility

management application
process inthe SGSN
(see 3GPP TS 23.060);
signals to/from the right
are to/fromthe gsmSCF

Vr, Error

Wait_For_
gsmSCF_ Abort

Response

MAP_ MAP_U_ABORT_ind, |MAP_
NOTICE_ MAP_P_ABORT_ind, |REPORT_MM_< Null
ind MAP_CLOSE _ind EVENT_cnf
hcﬂfggE Check_
- Confirmation
req
Provider Error,
Data Erry/ = r Error
ey Py Set regeive
System failure System failure WEERES

L]

Send MM event
notification
negative response

Send MM event
notification ack

Null Null

Figure 19.45/2: Process Notify MM_Event_Netitication—VLR_Or SGSN-{sheet1of1}
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receive a Mobility Manageme

event notification

D

MMEN_SCF1(1)

Signals to/from the left

Process in the gsmSCF to ﬁ
nt

-

(4;)

Receive_
Open_Ind

—|Section 25.1.1

are to/from the VLR/SGSN;
signals to/from the right

are to/from the Service Logic
in the gsmSCF

OK

Wait_For_
Service_
Indication

MAP_P
ABORT _req

Vr, Error

MAF_P_ MAP_REPORT_ MAP
ABORT ind MM_EVENT ind NOTICE_ind
Report MM
Event MAP
Idle CLOSE._red
Wait_For__
Servicé Loglc
Respons

ABORT_req

MAP_REPORT
MM_EVENT_rsp

MAP
CLOSE_req

=
Report MM Report MM
User Error Event Ack Event
negative respanse
Set error
MAP_U

T

There is no driver for

this handling in the
stage 2 specification

e
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process Notify MM_Event_gsmSCF

process n e gemSCF 1o« i
| handle the notification of a 1

| mobility management event |

L o S

n
_

NMME_SCF1(1)

Signals to/from the | eft

are to/fromthe VLR or SGSN;
signals to/from the right

are to/fromthe service logic
application process in the gsmSCF

Receive_
Open_Ind
OK Vr, Error
Wait_For_
Service_ Null
Primitive
MAP_P_ MAP_
ABORT_ — MAP_REPORT_MM_EVENT_ind NOTICE_
ind ind
MAP
Report —
Null CLOSE
MM Event req

Wait_For_
Application_
Response

Report MM
Report MM Event
Event ack negative
response
T
Set Result > Set User Error

MAP_REPORT_MM_EVENT_rsp
MAP_CLOSE_feq

Null

N

Figure 19.45/3: Process Notify MM_Event_Netitication—gsmSCF{sheet1of 1)
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19.54 Macrotnsert—Subs—Data—Framed-HLR_Insert Subscriber
Data macros

19.5.1 Macro Insert Subs Data Framed HLR

This macro isused to transfer subscriber datato the VLR as part of an existing dialogue for |ocation updating or data
restoration. The macro invokes a macro and a process not defined in this clause; the definitions of the macro and the
process can be found as follows:

Wait _For Insert Subs Data Cnf see subclause 25.7.5;

Send Insert_Subs Data HLR: see subclause 25.7.7.

The HLR may wait for each MAP INSERT SUBSCRIBER DATA request to be acknowledged before it sends the
next request, or it may handle the requests and the confirmations in parall€l.

If the VLR hasindicated that it does not support a service or feature (e.g. Closed User Group or Advice Of Charge
Charging Leve) which the HLR operator regards as essential for the subscriber, the macro

Wait for Insert Subs Data Cnf takes the Replace Service exit; the HLR sets the Roaming Restriction Due To
Unsupported Feature flag to roaming restricted and sends Roaming Restriction Due To Unsupported Featurein a
subsequent MAP INSERT SUBSCRIBER DATA request.

If the HL R operator does not regard the unsupported service or feature as essential for the subscriber but the macro
Wait for Insert Subs Data Cnf takes the Replace Service exit, the HLR sends the datafor areplacement servicein a
subsequent MAP INSERT SUBSCRIBER DATA request.

If subscriber datafor CAMEL Phase 2 or later services are sent to a VLR which does not support the appropriate phase
of CAMEL, the service behaviour may be unpredictable or incorrect. The HLR should therefore ensure that at the
conclusion of a stand alone Insert Subscriber data procedure the datain the VLR do not require a capability that the
VLR does not have. Possible mechanisms to ensure this are described in 3GPP TS 23.078 [98].

The HLR should send a Forwarded-to number which isnot in E.164 international format to the VLR only when the
HLR has ascertained that the VLR supports CAMEL Phase 2 or later. Thus, the ISD message containing the
Forwarded-to number which isnot in E.164 international format shall be sent to the VLR only if the HLR previoudy
recelved confirmation from the VLR at L ocation Update that CAMEL Phase 2 or |ater is supported.
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19.5.1 Macro Insert GPRS Subs Data Framed HLR

This macro isused to transfer subscriber data to the SGSN as part of an existing dialogue for |ocation updating. The
macro invokes a macro and a process not defined in this clause; the definitions of the macro and the process can be
found as follows:

Wait For Insert GPRS Subs Data Cnf see subclause 25.7.5;

Send Insert_Subs Data HLR: see subclause 25.7.7.

The HLR may wait for each MAP INSERT SUBSCRIBER DATA request to be acknowledged before it sends the
next request, or it may handle the requests and the confirmations in parall€l.

If the SGSN has indicated that it does not support a service or feature which the HLR operator regards as essential for
the subscriber, the macro Wait _for Insert GPRS Subs Data Cnf takesthe Replace Service exit; the HLR sets the
Roaming Restricted In SGSN Due To Unsupported Feature flag to roaming restricted and sends Roaming Restricted In
SGSN Due To Unsupported Feature in a subsequent MAP INSERT SUBSCRIBER DATA request.

If the HL R operator does not regard the unsupported service or feature as essential for the subscriber but the macro
Wait for Insert GPRS Subs Data Cnf takesthe Replace Service exit, the HLR sends the data for areplacement
servicein asubsequent MAP INSERT SUBSCRIBER DATA reguest.
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Macrodefinition Insert Subs_Data_Framed_HLR 19.4 1(1)

:Figure 19.4/1: Macro to transfer subscriber data. \ﬁ
ifrom HLR to VLR during an exsting dialogue

MAP_INSERT_SUBSCRIBER_DATA_Req
MAP_DELIMITER_Req

Count:=1

yes no
All data

~_inserted _~

:
Send_Insert_ J‘F' 25.7/4
Subs_data | lgure 25.
|
Watt_f o
at_for. - Count:=
Insert_Subs_ - — Figure 25.7/3 cotne
Data_Cnf : oun
OK
Replace Error Abort
Service
Count:=
Count-1
Error Aborted
yes
Count
>0
no
no R oami iction due_to _unsupported_feature or
area_restric
received ?
yes
MSC_area_ MSC_area_
restricted_flag restricted_flag
= restricted

= not restricted
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macrodefinition Insert_Subs_Data_Framed_HLR

: Macro inthe HLR to transfer
| subscriber data to the VLR inam
| existing dialogue |

o
|\

D

MAP_INSERT_SUBSCRIBER_DATA_req

ISDF_HLR1(1)

Signals to the left ‘
are to the VLR

MAP_DELMITER_req
The replacement service has
to be set (cf the process
Insert_Subs_Data_Stand countet
Alone_HLR)
The count of ISDs to be
acknowledged has to be No
decremented, because we Al data,
have received an ISD confirm e
Wait_For_
Insert_Subs_
Data_Cnf
N
OK ReplacefService Enmor
Set
replacement
services(s)
Count:= Count:=
Count-1 Count-1
Yes
Count>0? @
No
No
g Network node area restrictes ived OR
Roaml%ﬂ ;ue to Unsupported Feature?
Yes
The MAP parameter is "Network
VS Aren VS Arem node area restricted", and has
icted:= icted:= 1
estricted: = restricted - been since GSM Release 97!

@

Send_Insert_
Subs_Data_HLR

Count:=
Count+1

Aborted

O—

Figure 19.54/1: Macro Insert_Subs_Data Framed HLR
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Macrodefinition Insert_Subs_Data_In_SGSN_Framed_HLR

r--r-r——>~>~>~>"">~>">">""">"">">""~>""~>"~>""~>">""~>""~>"~">">"7>"7>"7>"7>"°7/ "~/ °~/°7 -
;Figure 19.4/2: Macro to transfer subscriber data from L\ﬁ
: HLR to SG SN during an existing dialogue :

19.4_2(1)

.

MAP_DELIMITER_Req

MAP_INSERT_SUBSCRIBER_DATA_Req

Count:=1
yes ldat no
inserte
PR
Send_Insert (-
— — |- - - - JFigure 25.7/4
Subs_data ! 9
PR
Wait_for_ J‘Fimlrp 25717 Count=
Insert_GPRS_ - Count+1
Subs Data_Cnf | ~~ "~~~ """ 7~
OK Replace Error Abort
Service
Count:=
Count-1

@ Aborted

R oaming.. icted in_SGSN_due_to_unsupported_feature or
SGSN_area_restricte
rec ?

SGSN_area_ SGSN_area_
restricted_flag restricted_flag
= not restricted = restricted
\ N
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macrodefinition Insert GPRS_Subs_Data_Framed_HLR IGSDF_HLR1(1)

: Macro in the HLR to transfer T\ Signals to the left ‘
‘subscriber data to the SGSNin am are to the VLR

| existing dialogue |

o | N

MAP_INSERT_SUBSCRIBER_DATA_req
MAP_DELIMITER_req

The replacement service has
to be set (cf the process
Insert_GPRS_Subs_Data countet
Stand_Alone HLR)
The count of ISDs to be
acknowledged has to be No
decremented, because we Al data,
have received an ISD confirm e
Wait_For_
Dol S e i
N
OK ReplacefService Enmor Abort
repIaSc:[mem G =
services(s) CoLTLLL
Count:= Count:=
Count-1 Count-1
Yes
Count>0? @ @7 Aborted
No -
No
g Network node area restrictes ived OR
Roaml% n ;;SN due to Unsupported Feature?
Yes
The MAP parameter is "Network
SGSN Aren SGSN Aren node area restricted", and has
icted:= icted:= 1
estricted: = restricted - been since GSM Release 97!

@

Figure 19.54/2: Macro Insert_ GPRS Subs_Data h—SGSN-Framed_HLR

*** Next modified section ***
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25.4  Macros for handling an Access Request

These macros are invoked when an M S accesses the network, e.g. to submit an MO short message or when responding
to paging. The macros handle identification and authentication of the mobile subscriber as well asinvocation of security
related features (see 3GPP TS 42.009 [6]).
25.4.1 Macro Process_Access Request MSC
Sheet 1: The MAP_PROCESS ACCESS REQUEST request includes the following parameters:

- thereceved subscriber identification (IMSI, TMSI);

- the CM sarvicetype, indicating the type of request;

- the status of the access connection, i.e. whether a connection to thisMS already exists and if so, whether it is
already authenticated and ciphered;

- thecurrent location areaid of the MS; and
- the CKSN received from the M S.

Sheet 2, sheet 3: If the MSC receives an A_SETUP indication while it iswaiting for further ingructions from the VLR
or for the acknowledgment of TM S| reall ocation from the MS, the MSC saves the setup request for processing after
control hasreturned from the macro Process Access Request M SC to the calling process.

Sheet 3: When the MSC is waiting for a possible instruction to allocate anew TMSI, aMAP_DELIMITER indication
indicates that TMSI reallocation is not required.

Shest 3: If the MS sendsa TMSI reallocation failure in response to the TMSI reall ocation command, the M SC takes the
OK exit; the VLR treats the lack of response asa provider error (see macro Process Access Request VLR).
25.4.2 Macro Process_Access Request VLR

Sheet 3: If the MSC does not send a positive response to the MAP_FORWARD_NEW_TMSI request, thisistreated as
aMAP_FORWARD_NEW_TMSI confirmation containing a provider error. The Macro takes the Error exit. If TMS|
reall ocation does not succeed, theold TMSI isfrozen, to prevent it from being reallocated. In this case, both old and
new TMSIsareregarded asvalid.

25.4.3 Macro Obtain_Identity

Thismacro isinvoked by the macro Process Access Request VLR if the subscriber'sidentity is not known in the
VLR.

It is an operator option to allow or prevent retrieval of the IMSI without encryption.

19.1.1.625.4.4 Process Update Location VLR

This processis started by

netwepletaiJruFe—H—rsmvekedrwhm the subscriber successfully accesses the network, e.g. for mobile orlglnated collest-
upshort m&saqe submlsson r%ponse to paglng or suppl ementary services handllng Here—teeaﬂenﬁpdemmg@ensses
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macrodefinition Process_Access Request. MSC

‘rMacro inthe MSC to handle a request T\

| fromthe M S for access for SM S transfer oy
| SS activity

Proc_Acc_Req_MSC1(3)

Signals to/from the left
are to/ffrom the MS;

signals to/from the right
are to/ffrom the VLR

Yes VIR No
dialogue
exists?
MAP_OPEN_REQ
O ARCGCESTTRCCEeS Rl MAP_PROCESS ACCESS_REQUEST req
- EREQ MAP_DELIMITER_REQ
Receive_
Open_Cnf
[
OK Vr, Error
Wait_For_
PAR_Result
Trace, ) ;
Subscriber Obtain_ Obtain_ MAP_PROCESS_ACCESS_REQUEST cnf
P = IMSI_MSC IMEI_MSC - = - -
Activity_MSC - -
OK Eror Eror OK
Wait_For_ Wait_For_ Wait_For_ Check_
PAR_Result PAR_Result PAR_Result Confirmation
User error,
OK Data error
True
Ciphering Map error to
required Reject cause
False
Yes
) _ A_CM_
Shsemicoees
gciiesponscy REJECT req
No
A_CIPHER_ ACM_
MODE_ SERVICE_ Error
fe%MMAND— ACCEPT _req

Wait_For_
TMSI_
Reallocation

Figure 25.4/1 (sheet 1 of 3): Macro Process_Access_Request MSC
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macrodefinition Process_Access Request. MSC

Pmmmmmm——m——

Proc_Acc_Reqg_MSC2(3)

| Macro in the MSC to handle a request T\ . Signals to/from the left

| fomthe MS for access for SMS transfer orq Wait_For_ are to/ffrom the MS;

| SS activity | PAR_Result signals toffrom the right

L __ 4 are to/ffrom the VLR
AE S Authenticate Check MAP_U_ABORT_ind,
SERVICES CIRLE RINCS MSC IMEI_MSC MAP_CLOSE_ind
ABORT_ind MODE_ind = S =

oK Eror | Emor oK
MAP_U_ Ciphering " " A_CM_
ABORT_ Required:= ;A’A;"{eosral \ Pv)g‘{eosrah SERVICE_
req True — — REJECT_req

Wait_For
@ PAR_Result @

Wait_For_
TMSI_

Reallocation

A_CM 3 .

— Aduthenticate Check MAP_U_ABORT_ind
SERVICE A_SETUP_ind - = ey ]
ABORT ind MSC IMEI_MSC MAP_CLOSE_ind

OK Eror Eror OK
MAP_U A A A_CM
o Wait_For Wait_For ey
ABORT e e SERVICE
req PAR_Result ‘a PAR_Result REJECT req
Enor

Emor

Figure 25.4/1 (sheet 2 of 3): Macro Process_Access_Request_ MSC
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macrodefinition Process_Access Request. MSC Proc_Acc_Req_MSC3(3)

Pmmmmmm——m——

| Macro in the MSC to handle a request T\ Wait For Signals to/from the left
| fromthe MS for access for SMS transfer ory ™SI are to/from the MS;
| SS activity | Reallocation signals to/from the right
L __ 4 are to/ffrom the VLR
MAP_
DELIMITER_ MAP_FORWARD_NEW_TMSI_ind
ind
A_TMSI_
REALLOC_
CMD_req
Wait_For
@ TMSI_Ack
A CM A_TMSI A_TMSI .
SERVICE REALLOC _ REALLOC_ A SETUP ind MAP_U_ABOF\’_T_Ind,
Py COMPLETE FAILURE, - - MAP_CLOSE _ind
ABORT_ind h — v -
- ind ind
@
MALSOS MAP_FORWARD_NEW_TMSI_rsp ARCME
RESIRIL MAP_DELIMITER req SERVICES
req — red REJECT_req

Figure 25.4/1 (sheet 3 of 3): Macro Process_Access_Request_ MSC
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macrodefinition Process_Access_Request_VLR

: Macro in the VLR to handle a reques—tr

| fromthe MS for access for

| SMS transfer or SS activity

\

—

)

MAP_PROCESS_ACCESS_REQUEST _ind

Check_Indication

Proc_Acc_Req_VLR1(3)

Signals to/from the left
are to/ffrom the MSC

)

Set User Error:
System Failure

OK

OK Error
No
Identity
known?
Yes
Obtain_
Identity _
VIR
OK Aborted Error
Yes
Identity=
IMEI? Ero
No
No

uthenticatio
required?

Yes

Authenticate

VLR
Unknown_Subscriber,
Procedure_Emor lllegal_Subscriber Aborted Unidentified_Subscriber
Set User Error Set User Error Sgn?jeer:[ﬁiggr'
System failure lllegal subscriber .
subscriber

J

L

MAP_PROCESS_ACCESS_REQUEST._rsp
MAP_CLOSE_req

@

Figure 25.4/2 (sheet 1 of 3): Macro Process_Access_Request VLR
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macrodefinition Process_Access Request VLR Proc_Acc_Req_VLR2(3)
: l\?la}rg i; tﬁeiszitoih;naleiaireiquies—lr\ Signals to/from the left
‘fmmtheMSfor access for il are to/from the MSC
| SMS transfer or SS activity |
o |
Confirmed by
radio
contact:=True
Yes
Location info
confirmed in HLR?
No
Update_
Location_VLR
No
Subscriber data
confirmed by HLR?
Yes
No
Roaming allowed in
current LA?
Yes
Set User Error: Set User Error: _
Unidentified Roaming not NS 'd:eallzcehed.—
subscriber allowed in thisLA

H

No
1 Mobile Not Reachable
Flag set?
Yes

Subscriber_
Present_ VLR

Tracing
required?

Trace_
Subscriber_
Activity_VLR

Ciphering
required?

MAP_SET_CIPHERIN G_MODE_req
MAP_DELIMITER_req
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macrodefinition Process_Access_Request_VLR

: Macro in the VLR to handle a request, |
| fromthe MS for access for -
| SMS transfer or SS activity

N

—

@

Confirmed by
radio
contact:=True

Yes

No

Update_
Location

[ Child VT3

No

No

Set User Error:
Unidentified
subscriber

Set User Error:
Roaming not
allowed in thisLA

IMS| detached:=
False

No

Subscriber_
Present_ VLR

Tracing
required?

Trace_
Subscriber_
Activity_VLR

Location info
confirmed in HLR?

Subscriber data
confirmed by HLR?

Roaming allowed in
currentLA?

Mobile Not Reachable
Flag set?

MAP_DELIMITER_req

MAP_SET_CIPHERING_MODE _req

o

Proc_Acc_Req_VLR2(3)

Signals to/from lhelefl
are to/fromthe MSC

Figure 25.4/2 (sheet 2 of 3): Macro Process_Access_Request_VLR
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macrodefinition Process_Access Request VLR Proc_Acc_Req_VLR3(3)

: Macro in the VLR to handle a reques—tr\

| fromthe MS for access for
| SMS transfer or SS activity

Signals to/from the left
are to/ffrom the MSC

—

IMEI check

required?
Yes
Check_IMEI_
VIR
Enmor Aborted OK
IMSI detached:= Identity:=
True Ero MS|
Set User Error. MAP_PROCESS_ACCESS_REQUEST_rsp
llegal equimbent MAP_DELIMITER_req
Yes
TMSI reallocation
required?
No
MAP_FORWARD_NEW_TMSI_req
MAP_DELIMITER_req
Check_IMEI_
VLR
Freeze
old TMSI
Enmor Aborted OK
IMSI detached:= Error Identity:= Wait_For_
True IMSI TMSI_Ack
Set User Error: MAP_PROCESS_ACCESS_REQUEST_rsp
llegal equimbent MAP_DELMITER_req MAPZEORWARDNEWZTMS |Zcnf
Check_
Confirmation
Provider Error User Error, OK
Data Error
Unfreeze
old TMSI

Figure 25.4/2 (sheet 3 of 3): Macro Process_Access_Request_VLR
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macrodefinition Obtain_ldentity VLR

: Macro inthe VLR to obtair?

,,,,,,,,,,,,,

\
a useable identity of the Mé q

Identity=

IMSI?

Yes

Obtain_
IMSI_VLR

Retrieval of IMSI
allowed?

Ermor

OK

IMSI

Set User Error:
Unidentified
subscriber

@

known?

Aborted

Obt_ID_VLR1(1)

Figure 25.4/3: Macro Obtain_ldentity VLR
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Process Update_Location_VLR

L

.
(-

VLR_
_update_
_HLR

Roaming_Not_Allowed

Unknown_Subscriber

Procedure_Error

19.1.1_12(1

Aborted

OK

'Set_HLR_
_cnf_ind_to_ 'Delete_MS'
_not_confirmed'

'‘Update_
_register'

Notify = update to new
IVLR service area

Notify gsmSCF 3G TS 23.078

X

'Delete_MS'

Figure
Location updating
by VLR: VLR process
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process Update Location Child_VLR

[ Child process inthe VLR to

™
i AN
| update the location information

Unknown Subscriber,
Roaming Not Allowed

ULC_VLR1(2)

Signals to/from lherighl
are to/fromthe HLR

MAP_U_ABORT_ind,
MAP_P_ABORT_ind,
MAP_CLOSE_ind

jintheHLR |
L o
HLR No
address
known?
Yes
MAP_OPEN_req Delete
MAP_UPDATE_LOCATION_req subscriber
MAP_DELIMITER_req record
Receive_
Open_Cnf
vr Eror OK
Refam Wait_For
A HLR_Response
dialogue LA
Result
OK Procedure Error, Abor ted
Set Event met: Delete
Location update subscriber
to other VLR record
e ———
|
Notify_gsmSCF || — 4 See 3GPP TS 23.078
|
- - - - - - - - -
Wait_For_
HLR_Response
Activate_ Insert_Subs_ ’l\\l/lg‘)I'I_CE
Tracing_VLR Data_VLR ind -
Wait_For_ Wait_For_ ’\CAI)_AS§E
HLR_Response HLR_Response e

Subscriber data confimed by HLR:=False
Location information confirmed in HLR:=False

Figure £9-3-1/4225 .4/4 (sheet 1 of 2): Process Update Location Child VLR
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process Update Location Child_VLR ULC VLR2(2)

‘rcﬂilzj [:roice;ssiinitr:e\ilg??o—r\ . Signals from the righ
| update the location informatiom Wait_For_ are from the HLR
|in the HLR | HLR_Response

MAP_UPDATE_LOCATION_cnf

Check_
Confirmation
Provider Error,
OK User Error Data Error
Subscriber data confimed by HLR:=True; Subscriber data confimed by HLR:=False;
Location information confirmed in HLR:=True Location information confirmed in HLR:=False
Set Event met:
Location update
to other VLR
N Else
! | User
Notify_gsmSCF |} — - See 3GPP TS 23.078 arror
|
L - .
Roaming Not Allowed,
Unknown Subscriber
sul:t))zlceritger Subscriber data confimed by HLR:=False;
Location information confirmed in HLR:=False

record

Figure 25.4/4 (sheet 2 of 2): Process Update Location Child VLR

*** Next modified section ***
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25.7  Insert Subscriber Data macros and processes

25.7.1 Macro Insert_Subs_Data VLR

Thismacro is used by any procedure in the VLR that triggers the reception of subscriber data (e.g. Update L ocation or
Restore Data).

25.7.2 Macro Insert_Subs_Data SGSN

Thismacro is used by any procedure in the SGSN that triggers the reception of subscriber data (e.g. Update GPRS
Location ).

25.7.3 Process Insert_Subs_Data_Stand Alone HLR

Thisprocessisused by HLR to transfer subscriber datato VLR or to SGSN in a stand alone mode, i.e. in a separate
dialogue. Thisis done whenever a change of subscriber datais performed either by the operator or by the subscriber and
this change has to bereported to the VLR.

Sheet 1: The HLR may wait for each MAP_INSERT_SUBSCRIBER _DATA request to be acknowledged before it
sends the next request, or it may handle the requests and the confirmationsin paralld.

Shest 1, sheet 2: If the VLR hasindicated that it does not support a service or feature (e.g. Closed User Group or
Advice Of Charge Charging Level) which the HLR operator regards as essential for the subscriber, the macro
Wait_for_Insert_Subs Data Cnf takes the Replace_Service exit; the HLR sets the Roaming Restriction Due To
Unsupported Feature flag to roaming restricted and sends Roaming Restriction Due To Unsupported Featurein a
subsequent MAP_INSERT_SUBSCRIBER_DATA request.

Shest 1, sheet 2: If the HLR operator does not regard the unsupported service or feature as essential for the subscriber
but the macro Wait_for_Insert_Subs Data Cnf takes the Replace Service exit, the HLR sends the data for a
replacement service in a subsequent MAP_INSERT_SUBSCRIBER_DATA request.

Sheset 2: It isan operator option whether to repeat the download of subscriber dataif the VLR returns an error response.
The number of repeat attempts and the interval between them is aso an operator option, depending on the error
response from the VLR.

If subscriber data for CAMEL Phase 2 or later services are sent to a VLR which does not support the appropriate phase
of CAMEL, the service behaviour may be unpredictable or incorrect. The HLR should therefore ensure that at the
conclusion of a stand alone Insert Subscriber data procedure the datain the VLR do not require a capability that the
VLR does not have. Possible mechanismsto ensure this are described in 3GPP TS 23.078 [98].

The HLR should send a Forwarded-to number which isnot in E.164 international format to the VLR only when the
HLR has ascertained that the VLR supports CAMEL Phase 2 or later. Thus, the |SD message containing the
Forwarded-to number which isnot in E.164 international format shall be sent to the VLR only if the HLR previoudy
received confirmation from the VLR at Location Update that CAMEL Phase 2 or |ater is supported.

25.7.4 Process Insert. GPRS_Subs Data_Stand_Alone HLR

This processis used by the HLR to transfer subscriber data from the HLR to the SGSN in astand alonemode, i.e. ina
separate dialogue. Thisis done whenever a change of subscriber datais performed either by the operator or by the
subscriber and this change hasto be reported to the SGSN.

Sheet 1: The HLR may wait for each MAP_INSERT_SUBSCRIBER _DATA request to be acknowledged before it
sends the next request, or it may handle the requests and the confirmationsin paralld.

Shest 1, sheet 2: If the SGSN hasindicated that it does not support a service or feature which the HLR operator regards
as essential for the subscriber, the macro Wait_for_Insert GPRS Subs Data Cnf takes the Replace Service exit; the
HLR sets the Roaming Restricted In SGSN Due To Unsupported Feature flag to roaming restricted and sends Roaming
Restricted In SGSN Due To Unsupported Feature in a subsequent MAP_INSERT_SUBSCRIBER _DATA request.
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Shest 1, sheet 2: If the HLR operator does not regard the unsupported service or feature as essential for the subscriber
but the macro Wait_for_Insert GPRS Subs Data Cnf takesthe Replace Service exit, the HLR sends the datafor a
replacement service in a subsequent MAP_INSERT_SUBSCRIBER_DATA request.

Sheet 2: It isan operator option whether to repeat the download of subscriber dataif the SGSN returns an error

response. The number of repeat attempts and the interva between them is also an operator option, depending on the
error response from the SGSN.

25.7.5 Macro Wait_for_Insert Subs_Data Cnf

Thismacro isused by any process or macro that describes the handling in the HLR of the transfer of subscriber datato
the VLR (e.g. Update Location or Restore Data).

25.7.6 Macro Wait_for_Insert. GPRS_Subs_Data_Cnf

Thismacro isused by any process or macro that describes the handling in the HLR of the transfer of subscriber datato
the SGSN (e.g. Update GPRS L ocation).

25.7.7 Process Send_Insert_Subs_ Data_HLR

Thisprocess is used by any process or macro in the HLR wherea MAP_INSERT_SUBSCRIBER_DATA request is
sent to the VLR or to the SGSN.
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macrodefinition Insert_Subs_Data_VLR

Macro in the VLR to N
| handle an Insert Subscriber Datay
| request from the HLR |

e o o
|

All received

services
& features

supported?

MSC area

restiicted due to
regional

subscription?

Ins_Sub_Dat_VLR1(1)

Signals to/from the right
are toffromthe HLR

MAP_INSERT_SUBSCRIBER_DATA_ind

Check_
Indication
OK Eror
< .
Yes
Update subscriber
Update
e he data for_supported
data services &
features

-

Set network
node area
restricted

Set par ameters
for unsupported
services &
features

MAP_INSERT_SUBSCRIBER_DATA_rsp
MAP_DELIMITER_req

Figure 25.7/1: Macro Insert_Subs_Data VLR
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macrodefinition Insert_Subs_Data SGSN

Macro in the VLR to N
| handle an Insert Subscriber Datay
| request from the HLR |

e o o
|

All received

services
& features

supported?

SGSN area

restiicted due to
regional

subscription?

Signals to/from the right
are toffromthe HLR

Ins_Sub_Dat SGSN1(1)

MAP_INSERT_SUBSCRIBER_DATA_ind

Check_
Indication
OK Eror
< .
Yes
Update subscriber
Update
e he data for_supported
data services &
features

-

Set network
node area
restricted

Set par ameters
for unsupported
services &
features

MAP_INSERT_SUBSCRIBER_DATA_rsp
MAP_DELIMITER_req

O

Figure 25.7/2: Macro Insert_Subs_Data SGSN
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process Insert_Subs_Data_Stand_Alone_HLR

| Procss in the HLR to open a dlaJogue
| and transfer subscriber data to the VLRL q

C D

ISD_SA_HLR1(2)

Signals to/from the left
are toffrom the VLR

MAP_OPEN_req
MAP_INSERT_SUBSCRIBER_DATA _req
MAP_DELIMITER_req

Receive_
Open_Cnf
vr OK
Perform Wait_For_
MAP Vr Insert_
dialogue Subs_Data_Cnf
9 - - Abort

Error

OK Replace_Service
Set
replacement
service(s)
No
All
data
~~inserted?
Yes
Count:=0
Send_Insert_
Subs_Data_HLR

Count:=
Count+1

No

All
data
inserted?

Yes
@

9

Enmor

MAP_U_
ABORT_
req

Figure 25.7/3 (sheet 1 of 2): Process Insert_Subs_Data_Stand_Alone HLR
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process Insert_Subs Data_Stand_Alone HLR

‘rProcssin the HLR to open adiaJoqu\

| and transfer subscriber data to the VLR 1

ISD_SA_HLR2(2)

Signals to/from the left
are toffrom the VLR

Wait_For_
Insert_
Subs_Data_Cnf
[
Replace_Service OK Eror Abort
Count:= Count:= 3 XIQOPEL_IJ_—
Count-1 Count-1 req
No
Set
replacement Count>0? 1
service(s)
Yes
No
4 5 Network node area restricted received OR
Roaming Restriction due to Unsupported Feature?
Yes
MSC Area MSC Area
restricted:= restricted: =
Not restricted Restiicted

repetition
timer

Wait_For_
Repetition_

Timer_Expiry

Repetition
timer
expired

|
— — — - lIntemal

Figure 25.7/3 (sheet 2 of 2): Process Insert_Subs_Data_Stand_Alone HLR
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process Insert. GPRS_Subs Data_Stand_Alone HLR IGSD_SA HLR1(2)

| PFogegsE E1e7r—|7LR:tgoipe7n ; c?la?oglle Signals to/from the left
‘and transfer subscriber data to the SGéNw are to/ffrom the SGSN
| |

L ___ | N

MAP_OPEN_req
1 MAP_INSERT_SUBSCRIBER_DATA _req
MAP_DELIMITER_req
Receive_
Open_Cnf
OK Vr,
Error
Wait_For_
Insert_ GPRS
Subs_Data_Cnf
Abort
OK Replace_Service Emor
Set MAP_U_
replacement ABORT_
service(s) req

Count:=0

Send_Insert_
Subs_Data_HLR

Count:=
Count+1

No

All
data
inserted?
Yes
@ @

Figure 25.7/4 (sheet 1 of 2): Process Insert. GPRS_Subs_Data Stand_Alone HLR
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‘rProcssin the HLR to open adiaJoqu\
| and transfer subscriber data to the SGéNw
|

process Insert. GPRS_Subs Data_Stand_Alone HLR

IGSD_SA_HLR2(2)

Signals to/from the left
are toffrom the SGSN

|
L ___ |
Wait_For_
Insert_GPRS_
Subs_Data_Cnf
Replace_Service OK Eror Abort
Count:= Count:= 3 XIQOPEL_IJ_—
Count-1 Count-1 -
req
No
Set
replacement Count>0? 1
service(s)
Yes
No
4 5 Network node area restricted received OR
Roaming Restricted in SGSN due to Unsupported Feature?
Yes
SGSN Area SGSN Area
restricted:= restricted: =
Not restricted Restiicted
MAP_
CLOSE
req

repetition
timer

Wait_For_
Repetition_
Timer_Expiry

Repetition

expired

|
timer — — — - lIntemal

Figure 25.7/4 (sheet 2 of 2): Process Insert. GPRS_Subs_Data Stand_Alone HLR
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macrodefinition Wait_For_Insert_Subs_Data_Cnf WF_ISD_Cnfl1(1)

: h?la}rg i; tﬁeiH[Ritoireiceiiv;%dipriociesis §1e7 T \ Signals to/from the left
| MAP_INSERT_SUBSC RIBER_DATA confirmaton are toffrom the VLR
| |
L ____ !
Wait_For_
ISD_Cnf

MAP_U_ABORT_ind, MAP_
—— MAP_INSERT_SUBSCRIBER_DATA_cnf —— MAP_P_ABORT _ind, NOTICE_
MAP_CLOSE_ind ind
Check_ ’\CALAggE
Confirmation re -
Provider Error q
User Error,
Data Error OK
Sewice Yes
Emor unsupported —— Abort
in VLR?
No
Yes
K Ignor e?
No
Yes

eplace

service
in VLR2

No

HLR

internal

action

@ @7 Replace_Service

Figure 25.7/5: Macro Wait_for_Insert_Subs_Data Cnf
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macrodefinition Wait_For_Insert_ GPRS_Subs_Data_Cnf

: Macro in the HLR to receive and process the T\

| MAP_INSERT_SUBSC RIBER_DATA confirmation

| |

L ____ !
Wait_For_
IGSD_Cnf

WF_IGSD_Cnf1(1)

Signals to/from the left
are toffrom the SGSN

—{ MAP_INSERT_SUBSCRIBER_DATA_cnf —

MAP_U_ABORT_ind,
MAP_P_ABORT_ind,

MAP_CLOSE_ind

MAP_
NOTICE_
ind

MAP_
CLOSE_
req

Check_
Confirmation
Provider Error
User Error,
Data Error OK
Sewice Yes
Emor unsupported —— Abort
in SGSN?
No
Yes

K Ignor e?

No
Yes

eplace

service
in SGSN?2
No

HLR
internal
action

5 O

Replace_Service

Figure 25.7/6: Macro Wait_for_Insert. GPRS_Subs_Data_Cnf
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process Send_Insert_Subs_Data HLR Send_ISD_HLR1(1)

| Procss in the HLR to send a Signals to/from the left

| MAP_INSERT_SUBSC RIBER DAJTﬁq are toffrom the VLR or SG
‘ request, independently of the |
| invoking process | B

MAP_INSERT_SUBSCRIBER_DATA _req
MAP_DELIMITER_req

Figure 25.7/7: Process Send_Insert_Subs_Data_HLR

*** Next modified section ***
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25.9  Tracing macros

25.9.1 Macro Trace_Subscriber_Activity MSC

This macro shows the handling in the MSC for arequest from the VLR to trace the activity of a subscriber.

25.9.2 Macro Trace_Subscriber_Activity VLR

Thismacrois called during the handling of subscriber activity in the VLR to activate tracing if necessary.

25.9.3 Macro Trace_Subscriber_Activity SGSN

Thismacro is called during the handling of subscriber activity in the SGSN to activate tracing if necessary.

25.9.4 Macro Activate_Tracing_VLR

Thismacro shows the handling in the VLR for arequest from the HLR to activate tracing for a subscriber.

25.9.5 Macro Activate_Tracing_ SGSN

This macro shows the handling in the SGSN for arequest from the HLR to activate tracing for a subscriber.

25.9.6 Macro Control_Tracing_With_VLR_HLR

This macro shows the handling in the HL R to activate tracing in the VLR if it isrequired during a dial ogue between the
VLR and the HLR

25.9.7 Macro Control_Tracing—HER _wWith SGSN_HLR

This macro shows the handling in the HL R to activate tracing in the SGSN if it isrequired during a dial ogue between
the SGSN and the HLR
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macrodefinition Trace_Subscriber_Activity MSC

‘[Macro inthe MSC to—r\

| mark the subscriber forq
| tracing |

)

MAP_TRACE_SUBSCRIBER_ACTIVITY _ind

Check_
Indication

OK

Start Activity
Tracing

Emor

O

Tr_Sub_Act_ MSC1(1)

Signals to/from the right
are toffromthe VLR

Figure 25.9/1: Macro Trace_Subscriber_Activity MSC
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macrodefinition Trace_Subscriber_Activity VLR Tr_Sub_Act_VLR1(1)

| Macro in the VLR to T\ Signals to/from the left
| starttracing in the MSC if required are to/ffrom the MSC
|

,,,,,,,,,,,,,,,

False .
Subscriber

tracing

active

True

— MAP_TRACE_SUBSCRIBER_ACTIVITY_req

Figure 25.9/2: Macro Trace_Subscriber_Activity VLR
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macrodefinition Trace_Subscriber_Activity SGSN Tr_Sub_Act_SGSN1(1)
| Macro inthe SGSN o ﬁ/
| starttracing if required” 7
| |
,,,,,,,,,,, |
False Subscriber
tracing
active
True
Start
activity
tracing

Figure 25.9/3: Macro Trace_Subscriber_Activity SGSN
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macrodefinition Activate_Tracing_VLR

| Macro in the VLR to handle
| arequest fomthe HLR to - 1
| activate tracing |

I o o ) D o N
I

Emor

)

Act_Tr_VLR1(1)

Signals to/from the right
are toffrom the HLR

MAP_ACTIVATE_TRACE_MODE_ind

Check_
Indication

OK

Subscriber
known?

Yes

racin
Supported ?

Yes

h Yes
racing
buffer ———
full?

Set User Error:
Unidentified
subscriber

Subscriber
tracing active:=
True

Set User Error: Set User Error:
Tracing Facility not
buffer full supported

J

L

MAP_ACTIVATE_TRACE_MODE _rsp
MAP_DELIMITER_req

O

Figure 25.9/4: Macro Activate_Tracing_VLR
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macrodefinition Activate Tracing_ SGSN

: Macro in the SGSN to handle—r\

| arequest fomthe HLRto - 7
| activate tracing

o |
MAP_ACTIVATE_TRACE_MODE _ind
Check_
Indication
Eror OK
No
Subscriber
known?
Yes
racin
Supported?
Yes No
h Yes
racing
buffer
full?
No
Set User Error. Subscriber Set User Error. Set User Error.
Unidentified tracing active:= Tracing Facility not
subscriber True buffer full supported

MAP_ACTIVATE_TRACE_MODE_rsp
MAP_DELIMITER_req

O

Act_Tr_SGSN1(1)

Signals to/from the right
are toffrom the HLR

Figure 25.9/5: Macro Activate_Tracing_SGSN
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macrodefinition Control_Tracing_HLR Ctrl_Tr_HLR1(2)
me ===~ o -
| Macro inthe HLR to \ Signals to/from the left
| activate tracing in the VLRy are tofrom the VLR
| |
L o
False
Subscriber tracing
active in HLR
True
True
Subscriber tracing
active in VIR
False
No
Subscriber in
HPLMN area?
Yes
oK MAP_ACTIVATE_TRACE_MODE_req
MAP_DELMITER_req
Wait_For_ATM_
Resuft
MAP_ MAP_U_ABORT_ind,
—— MAP_ACTIVATE_TRACE_MODE_cnf NOTICE_ 1 MAP_P_ABORT_ind,
ind MAP_CLOSE_ind,
MAP
Check S
Confirmation Gl
req
OK User Error, Provider Error
Data Error
Subscriber tracing Subscriber tracing Subscriber tracing
active in VLR:= active in VLR:= active in VLR:= Enmor
True False False
OK Ermor
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macrodefinition ControI_TracinLR

‘rMacro inthe HLR to

| activate tracing in the VLRy

\

OK

Ctrl_Tr_VLR_HLR1(1)

Signals to/from the Iefl
are toffrom the VLR

)

False
Subscriber tracing
active in HLR
True
True
Subscriber tracing
active in VIR

False

Subscriber in
HPLMN area?

Y

Yes

MAP_ACTIVATE_TRACE_MODE_req
MAP_DELIMITER _req

Wait_For_ATM_
Result

MAP_ACTIVATE_TRACE_MODE_cnf

Check_
Confirmation

OK

User Error,
Data Error
Subscriber tracing Subscriber tracing
active in VLR:= active in VLR:=
True False
OK

MAP_ MAP_U_ABORT_ind,
NOTICE_ 1 MAP_P_ABORT_ind,
ind MAP_CLOSE_ind,
MAP_

CLOSE_
req
Provider Error
Subscriber tracing
active in VLR:= Enmor
False
Enmor

Figure 25.9/6: Macro Control_Tracing_With VLR HLR
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macrodefinition Control_Tracing~HLR with_SGS Ctrl_Tr_HLR_SGSN1(1)
[t ™ -
| Macro inthe HLR to \ Signals to/from the left
| activate tracing in the SGéN-\ are to/fromthe SGSN
| |
L d
False
Subscriber tracing
active in HLR
True
True
Subscriber tracing
active in SGSN
False
No
Subscriber in
HPLMN area?
Yes
oK MAP_ACTIVATE_TRACE_MODE_req
MAP_DELMITER_req
Wait_For_ATM_
Resuft
MAP_ MAP_U_ABORT_ind,
—— MAP_ACTIVATE_TRACE_MODE_cnf NOTICE_ 1 MAP_P_ABORT_ind,
ind MAP_CLOSE_ind,
MAP
Check S
Confirmation GleE,
req
OK User Error, Provider Error
Data Error
Subscriber tracing Subscriber tracing Subscriber tracing
active in SGSN:= active in SGSN:= active in SGSN:= Enmor
True False False
OK Ermor
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macrodefinition Control_Tracing<\With SGSN_HLR CtrI_Tr_SGSN_HLRl(l)
are to/ffromthe SGSN

Macro inthe HLR to
| 'activate tracing in the SGéNw

:

False
Subscriber tracing
active in HLR

Y

True

True
Subscriber tracing
active in SGSN

Y

False

Subscriber in
HPLMN area?

Y

Yes

& MAP_ACTIVATE_TRACE_MODE_req
MAP_DELIMITER _req

Wait_For_ATM_
Result

MAP_ MAP_U_ABORT_ind,
—— MAP_ACTIVATE_TRACE_MODE_cnf NOTICE_ 1 MAP_P_ABORT_ind,
ind MAP_CLOSE_ind,
MAP
Check S
Confirmation GleE,
req
OK User Error, Provider Error
Data Error
Subscriber tracing Subscriber tracing Subscriber tracing
active in SGSN:= active in SGSN:= active in SGSN:= Enmor
True False False

@ @

Figure 25.9/7: Macro Control_Tracing—HER_ wWith_SGSN_HLR

*»** End of document ***
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