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Next Change

4.4.7 Interface between MSCs (E-interface)

WHen aMS moves from one MSC area to another during a call, a handover or relocation procedure has to be performed
in order to continue the communication. For that purpose the M SCs involved have to exchange data to initiate and then
to realize the operation.



Thisinterface is also used to forward short messages, to perform location for atarget MS for which handover or

relocation has occurred on an established call and to transfer LCS messages to and from an LMU for which handover or
relocation of a signalling channel has occurred.

Thisinterface is also used to transfer information for inter-MSC VBS/VGCS cdlls.

Next Change



Table 5.1/2:; Priorities of Application Contexts for MSC/VLR as Responder

Responder = MSC/VLR Initiating Entity
Priority high
Handover
handoverControl MSC
| (prepareHandover/v2/v3),
(performHandover/v1)

Mobility and Location Register Management

|ocationCancel HLR
(cancelLocation)

reset HLR
(reset)

immediateTermination HLR
(istCommand/v3)

interVIrInfoRetrieval VLR
(sendl dentification/v2/v3),
(sendParameters/vl)

subscriberDataM ngt HLR
(insertSubscriberData),
(deleteSubscriberData)

tracing HLR
(activateTraceMode),
(deactivateTraceM ode)

Short Message Service

shortMsgM O-Relay MSC/SGSN
(MO-ForwardSM v3)
(forwardSM v1/v2)

shortMsgM T-Relay MSC
(MT-ForwardSM v3)
(forwardSM v1/v2)

shortMsgAlert HLR
(alertServiceCentre/v2),
(alertServiceCentreWithoutResult/v1)

Mobile Terminating Traffic

roamingNbEnquiry HLR
(provideRoamingNumber)

callControl Transfer MSC
(resumeCallHandling)

subscriberInfoEnquiry HLR
(provideSubscriberInformation)

reporting HLR
(remoteUserFree)

(SetReportingState)
Location Services

locationSvcEnquiry GMLC
(provideSubscriberL ocation v3)

Network-Initiated USSD

networkUnstructuredSs HLR
(unstructuredSS-Request/v2),
(unstructuredSS-Notify/v2)

Priority low

NOTE: The application context name is the last component but one of the object identifier.
| Operation names are given in brackets for information with “*/vn*” appended to vn only operations.

Next Change



6.1.3.2 The Mobile-services Switching Centre (MSC)

There are several cases where it is necessary to address the MSC.

6.3.2.1 MSC interaction during handover_or relocation

The address is derived from the target Cell_id or from the target RNC id.

Next Change

7.6 Definition of parameters

Following is an alphabetic list of parameters used in the common MAP-services in subclause 7.3:

Application context name 7.3.1 Refuse reason 7.3.1
Destination address 7.3.1 Release method 7.3.2
Destination reference 7.3.1 Responding address 7.3.1
Diagnostic information 7.3.4 Result 7.3.1
Originating address 7.3.1 Source 7.35
Originating reference 7.3.1 Specific information 7.3.1/7.3.2/7.3.4
Problem diagnostic 7.3.6 User reason 7.3.4

Provider reason 7.3.5



Following is an alphabetic list of parameters contained in this clause:

Absent Subscriber Diagnostic SM
Access connection status

Access signalling information
Additional Absent Subscriber
Diagnostic SM

Additional number

Additional signal info

Additional SM Delivery Outcome
Age Indicator

Alert Reason

Alert Reason Indicator
Alerting Pattern

All GPRS Data

All Information Sent
AN-apdu

APN

Authentication set list
B-subscriber Address
B subscriber Number
B subscriber subaddress
Basic Service Group
Bearer service

BSS-apdu

Call Barring Data

Call barring feature
Call barring information

Call Direction

Call Forwarding Data

Call Info

Call reference

Call Termination Indicator
Called number

Calling number

CAMEL Subscription Info
CAMEL Subscription Info Withdraw
Cancellation Type
Category

CCBS Feature

Channel Type

Chosen Channel
Ciphering mode

Cksn

CLI Restriction

CM service type
Complete Data List Included
CUG feature

CUG index

CUG info

CUG interlock

CUG Outgoing Access indicator
CUG subscription

CUG Subscription Flag

Current location area Id
Current password

eMLPP Information

Equipment status

Extensible Basic Service Group
Extensible Bearer service

7.6.8.9
7.6.9.3

7.6.3.37

7.6.2.6
7.6.4.21
7.6.4.41
7.6.3.2
7.6.35
7.6.3.3

Invoke Id

ISDN Bearer Capability
IST Alert Timer

IST Information Withdrawn
IST Support Indicator

Kc

Linked Id

LMSI
Location Information

Location update type

Lower Layer Compatibility

LSA Information

LSA Information Withdraw

Mobile Not Reachable Reason
Modification request for CSI
Modification request for SS Information
More Messages To Send

MS ISDN

MSC number

MSlsdn-Alert

MWD status

Network Access Mode
Network node number
Network resources
Network signal information
New password

No reply condition timer
North American Equal Access
preferred Carrier Id
Number Portability Status
ODB Data

ODB General Data

ODB HPLMN Specific Data

OoMC Id

Originally dialled number
Originating entity number
Override Category

P-TMSI

PDP-Address
PDP-Context identifier
PDP-Type

Pre-paging supported
Previous location area Id
Protocol Id

Provider error
QoS-Subscribed

Rand

Regional Subscription Data
Regional Subscription Response

Relocation Number List

Requested Info

Requested Subscription Info
Roaming number

Roaming Restricted In SGSN Due To
Unsupported Feature

Roaming Restriction Due To
Unsupported Feature

Service centre address

Serving Cell Id

SGSN address

SGSN CAMEL Subscription Info
SGSN number

SIWF Number

SoLSA Support Indicator

7.6.1.1
7.6.3.41
7.6.3.66
7.6.3.68
7.6.3.69
76.7.4
7.6.1.2

7.6.2.16
7.6.2.30

7.6.9.6

7.6.3.42
7.6.3.56
7.6.3.58
7.6.3.51
7.6.3.81
7.6.3.82
7.6.8.7

7.6.2.17
7.6.2.11
7.6.2.29
7.6.8.3

7.6.3.50
7.6.2.43
7.6.10.1
7.6.9.8

7.6.4.20
7.6.4.7

7.6.2.34

7.6.5.14
7.6.3.85
7.6.3.9

7.6.3.10

7.6.2.18
7.6.2.26
7.6.2.10
7.6.4.4

7.6.2.47
7.6.2.45
7.6.3.55
7.6.2.44
7.6.5.15
7.6.2.4

7.6.9.7

7.6.1.3

7.6.3.47
7.6.7.2

7.6.3.11
7.6.3.12
7.6.2.20
7.6.3.31
7.6.3.86
7.6.2.19
7.6.3.49

7.6.3.13

7.6.2.27
7.6.2.37
7.6.2.39
7.6.3.75
7.6.2.38
7.6.2.35
7.6.3.57



Extensible Call barring feature
Extensible Call barring information
Extensible Call barring information for
CSE

Extensible Forwarding feature
Extensible Forwarding info
Extensible Forwarding information for
CSE

Extensible Forwarding Options
Extensible No reply condition timer
Extensible QoS-Subscribed
Extensible SS-Data

Extensible SS-Info

Extensible SS-Status

Extensible Teleservice

External Signal Information
Forwarded-to number
Forwarded-to subaddress
Forwarding feature

Forwarding information
Forwarding Options

GGSN address

GGSN number

GMSC CAMEL Subscription Info
GPRS enhancements support indicator
GPRS Node Indicator

GPRS Subscription Data

GPRS Subscription Data Withdraw

GPRS Support Indicator
Group Id

GSM bearer capability
Guidance information
Handover number

High Layer Compatibility
HLR Id

HLR number
HO-Number Not Required
IMEI

IMSI

Inter CUG options

Intra CUG restrictions
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7.6.1.4 User error

This parameter can take values as follows:

NOTE:

a) Generic error:

- systemfailure, i.e. atask cannot be performed because of a problem in another entity. The type of entity or

7.6.3.21
7.6.3.20
7.6.3.79

7.6.3.16
7.6.3.15
7.6.3.80

7.6.3.18
7.6.3.19
7.6.3.74
7.6.3.29
7.6.3.14
7.6.3.17
7.6.3.4

7.6.9.4

7.6.2.22
7.6.2.23
7.6.4.16
7.6.4.15
7.6.4.6

7.6.2.40
7.6.2.41
7.6.3.34
7.6.3.73
7.6.8.14
7.6.3.46
7.6.3.45

7.6.8.15
7.6.2.33
7.6.3.6
7.6.4.22
7.6.2.21
7.6.3.43
7.6.2.15
7.6.2.13
7.6.6.7
7.6.2.3
76.21
7.6.3.27
7.6.3.28

SM Delivery Outcome
SM-RP-DA
SM-RP-MTI

SM-RP-OA
SM-RP-PRI
SM-RP-SMEA

SM-RP-UI

Sres

SS-Code

SS-Data

SS-Event

SS-Event-Data

SS-Info

SS-Status

Stored location area Id

Subscriber State

Subscriber Status

Super-Charger Supported in HLR
Super-Charger Supported in Serving
Network Entity

Supported CAMEL Phases in VLR
Supported CAMEL Phases in SGSN
Suppress T-CSI

Suppression of Announcement
Target cell Id

Target location area Id

Target MSC number

Teleservice

TMSI

Trace reference

Trace type

User error

USSD Data Coding Scheme
USSD String

UU Data

UUS CF Interaction

VBS Data

VGCS Data

VLR CAMEL Subscription Info
VLR number

VPLMN address allowed
Zone Code

network resource may be indicated by use of the network resource parameter;

- datamissing, i.e. an optional parameter required by the context is missing;

- unexpected datavalue, i.e. the data type isformally correct but its value or presence is unexpected in the

current context;

7.6.8.6
7.6.8.1
7.6.8.16

7.6.8.2
7.6.8.5
7.6.8.17

7.6.8.4
7.6.7.3
7641
7.6.4.3
7.6.4.42
7.6.4.43
7.6.4.24
7.6.4.2
7.6.25
7.6.3.30
7.6.3.7
7.6.3.70
7.6.3.71

7.6.3.36
7.6.3.36A
7.6.3.33
7.6.3.32
7.6.2.8
7.6.2.7
7.6.2.12

7.6.4.39
7.6.2.2

7.6.10.2
7.6.10.3
76.1.4

7.6.4.36
7.6.4.37
7.6.5.12
7.6.5.13
7.6.3.40
7.6.3.39
7.6.3.35
7.6.2.14
7.6.3.48
7.6.2.28

The values are grouped in order to improve readability; the grouping has no other significance.



- resource limitation;

- initiating release, i.e. the receiving entity has started the release procedure;

- facility not supported, i.e. the requested facility is not supported by the PLMN;

- incompatible terminal, i.e. the requested facility is not supported by the terminal.
b) Identification or numbering problem:

- unknown subscriber, i.e. no such subscription exists;

- number changed, i.e. the subscription does not exist for that number any more;

- unknown MSC;

- unidentified subscriber, i.e. if the subscriber is not contained in the database and it has not or cannot be
established whether or not a subscription exists;

- unalocated roaming humber;
- unknown equipment;
- unknown location area.
¢) Subscription problem:
- roaming not alowed, i.e. alocation updating attempt is made in an area not covered by the subscription;
- illegal subscriber, i.e. illegality of the access has been established by use of authentication procedure;
- bearer service not provisioned,
- teleservice not provisioned;
- illegal equipment, i.e. the IMEI check procedure has shown that the IMEI is blacklisted or not whitelisted.

d) Handover problem:

required amount of numbers for relocation;

- subsequent handover failure, i.e. handover to athird MSC failed for some reason.

| - no handover number available, i.e. the VLR cannot allocate a number for handover or cannot allocate the

Next Change

7.6.2.9 Target RNC Id

This parameter refersto the identity of the RNC to which a call has to be relocated.

Next Change

7.6.2.20 Relocation Number List
This parameter refers to the number(s) used for routing one call or several calls between M SCs during relocation.

Next Change




7.6.6.7 HO-Number Not Required

’ This parameter indicates that no handover or relocation number allocation is necessary.

Next Change

7.6.9 Access and signalling system related parameters

7.6.9.1 BSSAN-apdu

This parameter includes one or two concatenated complete 3G TS 25.413 or GSM 08.06 messages, as described in
GSM-3G TS 023.009 and GSM3G TS 209.010. The access network pProtocol 1D indicates that the message or
messages are according to either GSM 08.06 or 3G TS 25.413. For the coding of the messages see 3G TS 25.413
GSM 08.06 and GSM 08.08.

Next Change

8.4 Handover services

It should be noted that the handover services used on the B-interface have not been updated for Release 99. The B-

interface is not fully operational specified. It is strongly recommended not to implement the B-interface as an external
interface.

8.4.1 MAP_PREPARE_HANDOVER service

8.4.1.1 Definition

| This serviceis used between MSC-A and MSC-B (E-interface) when a call isto be handed over or rel ocated from
MSC-A to MSC-B.

The MAP_PREPARE_HANDOVER service is a confirmed service using the primitives from table 8.4/1.

8.4.1.2 Service primitives

Table 8.4/1: MAP_PREPARE_HANDOVER

Parameter name Request Indication Response Confirm
Invoke Id M(=) M(=) M(=)
Target Cell Id C(=)
Ci=E)
C(=
()

Target RNC Id
HO-NumberNotRequired
|| BSSAN-APDU
Handover Number
Relocation Number List C=)
User error C(=
Provider error O

oNel e NQE=

C(®)
C(f)

el eNeXe)

8.4.1.3 Parameter use
Invokeld

For definition of this parameter see subclause 7.6.1.

Target Cell Id



For definition of this parameter see subclause 7.6.2. This parameter is only included if the serviceis not in an ongoing

transaction. This parameter shall also be excluded if the service is a part of the Inter-M SC SRNS Relocation procedure
described in 3G TS 23.009.

Target RNC Id

For definition of this parameter see subclause 7.6.2. This parameter shall be included if the service is a part of the Inter-
M SC SRNS Relocation procedure described in 3G TS 23.009.

HO-Number Not Required

For definition of this parameter see subclause 7.6.6.
BSSAN-APDU
For definition of this parameter see subclause 7.6.9.

Handover Number

For definition of this parameter see subclause 7.6.2. This parameter shall be returned at handover, unless the parameter

HO-NumberNotRequired is sent. If the parameter Handover Number is returned, the parameter Relocation Number List
shall not be returned.

Relocation Number List

For definition of this parameter see subclause 7.6.2. This parameter shall be returned at relocation, unless the parameter
HO-NumberNotRequired is sent. If the parameter Relocation Number List is returned, the parameter Handover Number
shall not be returned

User error

For definition of this parameter see subclause 7.6.1. The following errors defined in subclause 7.6.1 may be used,
depending on the nature of the fault:

- No handover number available;
- Systemfailure;
- Unexpected data value;
- DataMissing.
Provider error

See definition of provider errorsin subclause 7.6.1.

8.4.2 MAP_SEND_END_SIGNAL service

8.4.2.1 Definition

This serviceis used between MSC-B and MSC-A (E-interface) indicating that the radio path has been established by
MSC-B to the MS. MSC-A retains then the main control of the call until it clears.

Theresponseis used by MSC-A to inform MSC-B that all resources for the call can be released in MSC-B, either
because the call has been released in MSC-A or because the call has been successfully handed over or relocated from
MSC-B to another MSC.

The MAP_SEND_END_SIGNAL service is aconfirmed service using the primitives from table 8.4/2.



8.4.2.2 Service primitives

Table 8.4/2: MAP_SEND_END_SIGNAL

Parameter name Request Indication Response Confirm
Invoke Id M M(=) M(=) M(=)
BSSAN-APDU M M(=)

Provider error (@)
8.4.2.3 Parameter use

Invoke Id

For definition of this parameter see subclause 7.6.1.
BSSAN-APDU

For definition of this parameter see subclause 7.6.9.
Provider error

For definition of this parameter see subclause 7.6.1.

8.4.3 MAP_PROCESS_ACCESS_SIGNALLING service

8431 Definition

This serviceis used between MSC-B and MSC-A (E-interface) to pass information received on the A-interface or 1u-
interfacein MSC-B to MSC-A.

The MAP_PROCESS ACCESS SIGNALLING serviceisanon-confirmed service using the primitives from
table 8.4/3.

8.4.3.2 Service primitives

Table 8.4/3: MAP_PROCESS_ACCESS_SIGNALLING

Parameter name Request Indication
Invoke Id M M(=)
BSSAN-APDU M M(=)
8.4.3.3 Parameter use

Invoke Id

For definition of this parameter see subclause 7.6.1.
BSSAN-APDU

For definition of this parameter see subclause 7.6.9.

8.4.4 MAP_FORWARD_ACCESS_SIGNALLING service

84.4.1 Definition

This serviceis used between MSC-A and MSC-B (E-interface) to passinformation to be forwarded to the A-interface or
lu-interface of MSC-B.



The MAP_FORWARD_ACCESS SIGNALLING serviceis anon-confirmed service using the primitives from
table 8.4/4.

8.4.4.2 Service primitives
Table 8.4/4: MAP_FORWARD_ACCESS_SIGNALLING
Parameter name Request Indication
Invoke Id M M(=)
BSSAN-APDU M M)
8.4.4.3 Parameter use

For the definition and use of all parameters and errors, see subclause 7.6.1
Invoke Id

For definition of this parameter see subclause 7.6.1.

BSSAN-APDU

For definition of this parameter see subclause 7.6.9.

8.4.5 MAP_PREPARE_SUBSEQUENT_HANDOVER service

8.45.1

This serviceis used between MSC-B and MSC-A (E-interface) to inform MSC-A that it has been decided that a
handover or relocation to either MSC-A or athird MSC (MSC-B') is required.

Definition

The MAP_PREPARE_SUBSEQUENT_HANDOVER service is a confirmed service using the primitives from

table 8.4/5.

8.45.2

Service primitives

Table 8.4/5: MAP_PREPARE_SUBSEQUENT_HANDOVER

Parameter name Request Indication Response Confirm
Invoke Id M M(=) M(=) M(=)
Target Cell Id CM CM(=)

Target RNC Id C CiE)

Target MSC Number M M(=)

BSSAN-APDU M M(=) C C(=)
User error C C(=)
Provider error (@)

8.4.5.3

Invoke Id

Parameter use

For definition of this parameter see subclause 7.6.1.

Target Cell Id

For definition of this parameter see subclause 7.6.2. This parameter shall be excluded if the serviceis a part of the Inter-

M SC SRNS Relocation procedure described in 3G TS 23.009.

Target RNC Id




M SC SRNS Relocation procedure described in 3G TS 23.0009.
Target MSC Number

| For definition of this parameter see subclause 7.6.2. This parameter shall be included if the service is a part of the Inter-

For definition of this parameter see subclause 7.6.2.
’ BSSAN-APDU

For definition of this parameter see subclause 7.6.9.

User error

For definition of this parameter see subclause 7.6.1. The following error causes defined in subclause 7.6.1 may be used,
depending on the nature of the fault:

- Unknown MSC;
- Subsequent handover failure;
- Unexpected data value;
- DataMissing.
Provider error

For definition of this parameter see subclause 7.6.1.

Next Change

17.1.6 Application Contexts

The following informative table lists the latest versions of the Application Contexts used in this specification, with the
operations used by them and, where applicable, whether or not the operation description is exactly the same as for
previous versions. Information in sections 17.6 & 17.7 relates only to the ACsin this table.

AC Name AC Operations Used Comments
Version

locationCancellationContext v3 cancelLocation

equipmentMngtContext v2 checkIMEI

imsiRetrievalContext v2 sendIMSI

infoRetrievalContext v3 sendAuthenticationinfo

interVirinfoRetrievalContext v3 sendldentification

handoverControlContext v2v3 prepareHandover the syntax of this
forwardAccessSignalling operation has been
sendEndSignal extended in comparison
processAccessSignalling with release 98 version
prepareSubsequentHandover

mwdMngtContext v3 readyForSM

msPurgingContext v3 purgeMS

shortMsgAlertContext v2 alertServiceCentre

resetContext V2 reset

networkUnstructuredSsContext v2 processUnstructuredSS-
Request
unstructuredSS-Request
unstructuredSS-Notify

tracingContext v3 activateTraceMode
deactivateTraceMode

networkFunctionalSsContext v2 registerSS
eraseSS
activateSS
deactivateSS




registerPassword

interrogateSS
getPassword
shortMsgMO-RelayContext v3 mo-forwardSM
shortMsgMT-RelayContext v3 mt-forwardSM
shortMsgGatewayContext v3 sendRoutingInfoForSM the syntax of this
reportSM-DeliveryStatus operation has been
InformServiceCentre extended in comparison
with release 96 version
networkLocUpContext v3 updateLocation the syntax is the same in
forwardCheckSs-Indication vl &v2
restoreData
insertSubscriberData
activateTraceMode
gprsLocationUpdateContext v3 updateGprsLocation
insertSubscriberData
activateTraceMode
subscriberDataMngtContext v3 insertSubscriberData
deleteSubscriberData
roamingNumberEnquiryContext v3 provideRoamingNumber
locationInfoRetrievalContext v3 sendRoutingInfo
gprsNotifyContext v3 noteMsPresentForGprs
gprsLocationinfoRetrievalContext | v3 sendRoutingInfoForGprs
failureReportContext v3 failureReport
callControlTransferContext v4 resumeCallHandling
subscriberinfoEnquiryContext v3 provideSubscriberinfo
anyTimeEnquiryContext v3 anyTimelnterrogation
anyTimelnfoHandlingContext v3 anyTimeSubscriptioninterroga
tion
anyTimeModification
ss-InvocationNotificationContext | v3 ss-InvocationNotification
sIWFSAllocationContext v3 provideSIWFSNumber
sIWFSSignallingModify
groupCallControlContext v3 prepareGroupCall
processGroupCallSignalling
forwardGroupCallSignalling
sendGroupCallEndSignal
reportingContext v3 setReportingState
statusReport
remoteUserFree
callCompletionContext v3 registerCC-Entry
eraseCC-Entry
istAlertingContext v3 istAlert
ImmediateTerminationContext v3 istCommand
locationSvcEnquiryContext v3 provideSubscriberLocation
subscriberLocationReport
locationSvcGatewayContext v3 sendRoutingInfoForLCS
mm-EventReportingContext v3 noteMM-Event
subscriberDataModificationNotific | v3 noteSubscriberDataModified

ationContext

NOTE (*):

Next Change

The syntax of the operationsis not the same as in previous versions unless explicitly stated




17.2.2.12 Handover Control

This operation package includes the operations required for handover procedures between M SCs.

| [Handover Contr ol Package-v32 ::= OPERATI ON- PACKAGE
-- Supplier is MSCB if Consuner is MSCA
CONSUMER | NVOKES {

pr epar eHandover,

f orwar dAccessSi gnal | i ng}
SUPPLI ER | NVOKES {

sendEndSi gnal ,

processAccessSi gnal | i ng,

pr epar eSubsequent Handover }

The v2-equivalent package can be determined according to the rules described in subclause 17.2.1.
The v1-equivalent package is defined as follows.

Handover Cont r ol Package-v1l ::= OPERATI ON- PACKAGE
-- Supplier is MSCB if Consuner is MSCA
CONSUMER | NVOKES {

per f or mtHandover,

f orwar dAccessSi gnal | i ng,

traceSubscri ber Activity}
SUPPLI ER | NVOKES {

sendEndSi gnal ,

not el nt er nal Handover,

processAccessSi gnal | i ng,

per f or rBubsequent Handover }

Next Change

17.3.2.12 Handover control

This application context is used for handover procedures between MSCs.

handover Cont r ol Cont ext -v32 APPLI CATI ON- CONTEXT
-- Responder is MSCB if Initiator is MSCA
I NI TI ATOR CONSUMER OF {
Handover Cont r ol Package- v32}
.= {map-ac handover Control (11) version32(32)}

The following application-context-name is assigned to the v2-equival ent application-context:

[{ map- ac_handover Control (11) version2(2)}

The following application-context-name is assigned to the v1-equivalent application-context:

[{ map- ac handover Control (11) versioni(1)} |

Next Change

17.3.3 ASN.1 Module for application-context-names

The following ASN.1 module summarizes the applicati on-context-name assigned to M AP application-contexts.

MAP- Appl i cati onCont exts {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) nap-ApplicationContexts (2) version6 (6)}

DEFI NI TI ONS

BEG N



-- EXPORTS everyt hing

I MPORTS
gsm Net wor kl d,
ac-1d
FROM Mobi | eDonai nDef i ni tions {

ccitt (0) identified-organization (4) etsi (0) nobil eDomain (0)

nmobi | eDomai nDefinitions (0) versionl (1)}

-- application-context-nanmes

[map-ac  OBJECT I DENTIFIER ::= {gsm Networkld ac-1d}

net wor kLocUpCont ext -v3 OBJECT | DENTIFIER :: =
{map-ac networkLocUp(1) version3(3)}

| ocationCancel | ati onCont ext-v3 OBJECT | DENTI FIER ::
{map-ac | ocationCancel (2) version3(3)}

r oam ngNunber Enqui r yCont ext -v3 OBJECT | DENTI FI ER : :
{map- ac roam ngNbEnquiry(3) version3(3)}

| ocationl nfoRetrieval Context-v3 OBJECT |DENTIFIER ::=
{map-ac | oclnfoRetrieval (5) version3(3)}

reset Context-v2 OBJECT |IDENTIFIER :: =
{map-ac reset(10) version2(2)}

handover Control Context-v32 OBJECT | DENTIFIER ::=
{map- ac handover Control (11) version32(32)}

equi prment Mhgt Cont ext-v2 OBJECT | DENTI FIER :: =
{map- ac equi prent Mhgt (13) version2(2)}

infoRetrieval Context-v3 OBJECT IDENTIFIER ::=
{map-ac infoRetrieval (14) version3(3)}

interVirinfoRetrieval Context-v3 OBJECT IDENTIFIER :: =
{map-ac interVirinfoRetrieval (15) version3(3)}

subscri ber Dat aivhgt Cont ext-v3 OBJECT | DENTIFIER :: =
{map- ac subscri ber Dat avhgt (16) version3(3)}

traci ngCont ext-v3 OBJECT I DENTIFIER :: =
{map-ac tracing(17) version3(3)}

net wor kFuncti onal SsCont ext-v2 OBJECT IDENTIFIER :: =
{map- ac networ kFuncti onal Ss(18) version2(2)}

net wor kUnst ruct ur edSsCont ext -v2 OBJECT IDENTIFIER :: =
{map- ac networ kUnstructuredSs(19) version2(2)}

short MsgGat ewayCont ext -v3 OBJECT | DENTIFIER :: =
{map- ac short MsgGat eway(20) version3(3)}

short MsgMO Rel ayCont ext -v3 OBJECT | DENTI FI ER : :
{map-ac short MsgM> Rel ay(21) version3(3)}

short MsgAl ert Context-v2 OBJECT I DENTIFIER :: =
{map-ac short MsgAl ert (23) version2(2)}

madivhgt Cont ext -v3  OBJECT | DENTI FIER :: =
{map- ac_ mmdMhgt (24) version3(3)}

short MsgMT- Rel ayCont ext-v3 OBJECT | DENTI FI ER : :
{map-ac short MsgMrI- Rel ay(25) version3(3)}

inmsi Retrieval Context-v2 OBJECT IDENTIFIER :: =
{map-ac insi Retrieval (26) version2(2)}

nsPur gi ngCont ext-v3 OBJECT I DENTIFIER :: =
{map- ac nsPurgi ng(27) version3(3)}




subscri ber | nf oEnqui ryCont ext-v3 OBJECT I DENTIFIER :: =
{map- ac subscri ber | nf oEnqui ry(28) version3(3)}

anyTi mel nf oEnqui ryCont ext -v3 OBJECT | DENTIFIER :: =
{map- ac anyTi nel nf oEnqui ry(29) version3(3)}

cal | Control TransferContext-v4 OBJECT IDENTIFIER ::=
{map-ac call Control Transfer(6) version4(4)}

ss-InvocationNotificationContext-v3d OBJECT |IDENTIFIER ::=
{map-ac ss-InvocationNotification(36) version3(3)}

s| WFSAI | ocat i onCont ext-v3 OBJECT | DENTIFIER :: =
{map-ac slI WFSAl | ocation(12) version3(3)}

groupCal | Control Context-v3 OBJECT I DENTIFIER :: =
{map-ac groupCall Control (31) version3(3)}

gprsLocati onUpdat eCont ext-v3 OBJECT | DENTIFIER :: =
{map- ac gprsLocati onUpdat e(32) version3(3)}

gprsLocati onl nfoRetri eval Context-v3 OBJECT | DENTIFIER :: =
{map-ac gprsLocationl nfoRetrieval (33) version3(3)}

failureReport Context-v3 OBJECT IDENTIFIER ::=
{map-ac failureReport(34) version3(3)}

gprsNotifyContext-v3 OBJECT | DENTIFIER :: =
{map-ac gprsNotify(35) version3(3)}

reportingContext-v3d OBJECT |DENTIFIER :: =
{map-ac reporting(7) version3(3)}

cal | Conpl eti onCont ext-v3 OBJECT | DENTIFIER ::=
{map-ac cal |l Conpl etion(8) version3(3)}

istAl ertingContext-v3d OBJECT | DENTIFIER ::=
{map-ac istAlerting(4) version3(3)}

servi ceTerm nati onCont ext-v3 OBJECT | DENTI FIER ::
{map- ac i medi ateTerm nation(9) version3(3)}

| ocati onSvcGat ewayCont ext-v3 OBJECT | DENTIFIER :: =
{map-ac | ocationSvcGat eway(37) version3(3)}

| ocati onSvcEnqui ryContext-v3 OBJECT | DENTIFIER :: =
{map-ac | ocati onSvcEnquiry(38) version3(3)}

mm Event Reporti ngCont ext-v3 OBJECT | DENTIFIER :: =
{map- ac mm Event Reporti ng(42) version3(3)}

anyTi nmel nf oHandl i ngCont ext-v3 OBJECT | DENTIFIER :: =
{map- ac anyTi nel nf oHandl i ng(43) version3(3)}

subscri ber Dat aModi fi cati onNoti ficati onContext-v3 OBJECT I DENTIFIER :: =
{map- ac subscri ber Dat aMbdi fi cati onNoti fi cation(22) version3(3)}

-- The following Object ldentifiers are reserved for application-
-- contexts existing in previous versions of the protocol




-- AC Name & Version

-- networkLocUpContext-v1l

-- networkLocUpContext-v2

-- locationCancellationContext-v1

-- locationCancellationContext-v2

-- roamingNumberEnquiryContext-v1
-- roamingNumberEnquiryContext-v2
-- locationInfoRetrievalContext-v1l

-- locationIinfoRetrievalContext-v2

-- resetContext-v1l

-- handoverControlContext-v1

-- handoverControlContext-v2

Object Identifier

map-ac networkLocUp (1)

map-ac networkLocUp (1)

map-ac locationCancellation (2)
map-ac locationCancellation (2)
map-ac roamingNumberEnquiry (3)
map-ac roamingNumberEnquiry (3)
map-ac locationinfoRetrieval (5)
map-ac locationinfoRetrieval (5)
map-ac reset (10)

map-ac handoverControl (11)
map-ac handoverControl (11)

versionl (1)
version2 (2)
versionl (1)
version2 (2)
versionl (1)
version2 (2)
versionl (1)
version2 (2)
versionl (1)
versionl (1)
version2 (2)

-- equipmentMngtContext-v1

-- infoRetrievalContext-v1

-- infoRetrievalContext-v2

-- interVirInfoRetrievalContext-v2
-- subscriberDataMngtContext-v1
-- subscriberDataMngtContext-v2
-- tracingContext-v1

-- tracingContext-v2

-- networkFunctionalSsContext-v1l
-- shortMsgGatewayContext-vl

-- shortMsgGatewayContext-v2

-- shortMsgRelayContext-v1

-- shortMsgAlertContext-vl

-- mwdMngtContext-v1

-- mwdMngtContext-v2

-- shortMsgMT-RelayContext-v2
-- msPurgingContext-v2

-- callControlTransferContext-v3

map-ac equipmentMngt (13)
map-ac infoRetrieval (14)

map-ac infoRetrieval (14)

map-ac interVirinfoRetrieval (15)
map-ac subscriberDataMngt (16)
map-ac subscriberDataMngt (16)
map-ac tracing (17)

map-ac tracing (17)

map-ac networkFunctionalSs (18)
map-ac shortMsgGateway (20)
map-ac shortMsgGateway (20)
map-ac shortMsgRelay (21)
map-ac shortMsgAlert (23)
map-ac mwdMngt (24)

map-ac mwdMngt (24)

map-ac shortMsgMT-Relay (25)
map-ac msPurging (27)

map-ac callControlTransferContext (6)

versionl (1)
versionl (1)
version2 (2)
version2 (2)
versionl (1)
version2 (2)
versionl (1)
version2 (2)
versionl (1)
versionl (1)
version2 (2)
versionl (1)
versionl (1)
versionl (1)
version2 (2)
version2 (2)
version2 (2)
version3 (3)

END




Next Change

17.6  MAP operation and error types

17.6.1 Mobile Service Operations

MAP- Mbbi | eSer vi ceOper ati ons {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- Mobil eServiceOperations (5)
version6 (6)}

DEFI NI TI ONS

BEG N
EXPORTS

-- location registration operations
Updat eLocat i on,

Cancel Locati on,

Pur geMs,

Sendl dentification,

-- gprs location registration operations
Updat eGpr sLocat i on,

-- subscriber information enquiry operations
Provi deSubscri ber | nf o,

-- any tine information enquiry operations
AnyTi nel nterrogati on,

-- any tine information handling operations
AnyTi meSubscri ptionl nterrogation,
AnyTi meModi fi cati on,

-- subscriber data nodification notification operations
Not eSubscri ber Dat avbdi fi ed,

-- handover operations

Pr epar eHandover,

SendEndSi gnal ,
ProcessAccessSi gnal | i ng,
For war dAccessSi gnal | i ng,
Pr epar eSubsequent Handover ,

-- authentication managenment operations
SendAut hent i cat i onl nf o,

-- | MEl nmanagenent operations
Checkl MEI,

-- subscri ber managenent operations
| nsert Subscri ber Dat a,
Del et eSubscri ber Dat a,

-- fault recovery operations
Reset,

For war dCheckSS- | ndi cat i on,
Rest or eDat a,

-- gprs location information retrieval operations
SendRout i ngl nf oFor Gor s,

-- failure reporting operations
Fai | ureReport,



-- gprs notification operations
Not eMsPr esent For Gor s,

-- Mobility Managenent operations
Not eMVt Event

I MPORTS
OPERATI ON
FROM TCAPMessages {
ccitt recommendation g 773 nodul es (2) nessages (1) version2 (2)}

Syst enfai l ure,

Dat aM ssi ng,

Unexpect edDat aVal ue,
UnknownSubscri ber,
UnknownMSC,

Uni dent i fi edSubscri ber,
UnknownEqui pnent ,

Roami ngNot Al | owed,

ATI - Not Al | owed,

NoHandover Nunber Avai | abl e,
Subsequent Handover Fai | ur e,
Absent Subscri ber,

MWt Event Not Support ed,

ATSI - Not Al | owed,

ATM Not Al | owed,

Bear er Ser vi ceNot Pr ovi si oned,
Tel eser vi ceNot Provi si oned,
Cal | Barred,

I'l'l egal SS- Operati on,

SS- Error St at us,

SS- Not Avai | abl e,
SS-Inconpatibility,

SS- Subscri ptionViol ati on,

I nf or mat i onNot Avai | abl e

FROM MAP-Errors {
ccitt identified-organization (4) etsi (0) nobil eDormain (0)
gsm Network (1) nodules (3) map-Errors (10) version6 (6)}

Updat eLocat i onAr g,

Updat eLocat i onRes,

Cancel Locat i onAr g,

Cancel Locat i onRes,

Pur geMs- Ar g,

Pur geMV5- Res,

Sendl denti ficationArg,

Sendl denti fi cati onRes,

Updat eGpr sLocat i onAr g,

Updat eGpr sLocat i onRes,

Pr epar eHO Ar g,

Pr epar eHO Res,

For war dAccessSi gnal | i ng-Arg

ProcessAccessSi gnal | i ng-Arg,

SendEndSi gna ng- Arg,

SendEndSi gha ng- Res,

Pr epar eSubsequent HO- Res
——Pr epar eSubsequent HO- Ar g,

SendAut hent i cati onl nf 0Ar g,

SendAut hent i cat i onl nf oRes,

Equi pnent St at us,

I nsert Subscri ber Dat aAr g,

I nsert Subscri ber Dat aRes,

Del et eSubscri ber Dat aAr g,

Del et eSubscri ber Dat aRes,

Reset Ar g,

Rest or eDat aAr g,

Rest or eDat aRes,

Provi deSubscri ber | nf 0Ar g,

Provi deSubscri ber | nf oRes,




AnyTi meSubscri ptionl nterrogati onArg,
AnyTi meSubscri ptionl nterrogati onRes,
AnyTi meMbodi fi cati onArg,

AnyTi meMbdi fi cati onRes,

Not eSubscri ber Dat aMbdi fi edAr g,

Not eSubscr i ber Dat aMbdi fi edRes,

AnyTi mel nt errogati onArg,

AnyTi el nt errogati onRes,

SendRout i ngl nf oFor Gopr sAr g,

SendRout i ngl nf oFor Gor sRes,

Fai | ureReport Arg,

Fai | ur eReport Res,

Not eMsPr esent For Gor SAr g,

Not eMsPr esent For Gpr sRes,

Not eMvt Event Ar g,

Not eMVt Event Res

FROM MAP- M5- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDormain (0)
gsm Network (1) nodul es (3) nap-Ms-DataTypes (11) version6 (6)}
External-Si-gnal--naf-o-
| VEI
FROM MAP- ConmonDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) nap- ConmonDat aTypes (18) version6 (6)}

-- location registration operations

Updat eLocati on ::= OPERATI ON

--Timer m
ARGUMENT
updat eLocat i onArg Updat eLocat i onArg
RESULT
updat eLocat i onRes Updat eLocat i onRes
ERRORS {
Syst enfai l ure,
Dat aM ssi ng,
Unexpect edDat aVal ue,
UnknownSubscr i ber,
Roani ngNot Al | owed}
Cancel Location ::= OPERATI ON --Timer m
ARGUMENT
cancel Locati onArg Cancel Locat i onArg
RESULT
cancel Locati onRes Cancel Locati onRes
-- optional
ERRORS {
Dat aM ssi ng,
Unexpect edDat aVal ue}
Pur geMs :: = OPERATI ON --Tinmer m
ARGUMENT
pur geMVs- Arg Pur geMVs- Ar g
RESULT
pur geMs- Res Pur geM5- Res
-- optional
ERRORS({
Dat aM ssi ng,

Unexpect edDat aVal ue,
UnknownSubscri ber}




Sendl denti fication ::= OPERATI ON --Timer s
ARGUMENT
sendl denti ficati onArg Sendl denti ficati onArg
RESULT
sendl denti ficationRes Sendl denti ficationRes
ERRORS {
Dat aM ssi ng,
Uni denti fi edSubscri ber}
-- gprs location registration operations
Updat eGpr sLocation ::= OPERATI ON --Timer m
ARGUMENT
updat eGprsLocati onArg Updat eGpr sLocati onArg
RESULT
updat eGpr sLocat i onRes Updat eGpr sLocat i onRes
ERRORS {
Syst enfai l ure,
Unexpect edDat aVal ue,
UnknownSubscr i ber,
Roani ngNot Al | owed}
-- subscriber information enquiry operations
Provi deSubscri berinfo ::= OPERATI ON --Timer m
ARGUMENT
provi deSubscri ber | nf oArg Provi deSubscri ber | nf oArg
RESULT
provi deSubscri ber | nf oRes Provi deSubscri ber | nf oRes
ERRORS {
Dat aM ssi ng,
Unexpect edDat aVal ue}
-- any tine information enquiry operations
AnyTi el nterrogation ::= OPERATI ON --Timer m
ARGUMENT
anyTi mel nterrogati onArg AnyTi mel nterrogati onArg
RESULT
anyTi mel nt errogati onRes AnyTi el nt errogati onRes
ERRORS {
Syst enfai l ure,
ATI - Not Al | owed,
Dat aM ssi ng,
Unexpect edDat aVal ue,
UnknownSubscri ber}
-- any tine information handling operations
AnyTi meSubscri ptionlnterrogation ::= OPERATI ON --Timer m
ARGUMENT
anyTi meSubscriptionlnterrogati onArg AnyTi neSubscri ptionlnterrogationArg
RESULT
anyTi meSubscriptionlnterrogati onRes AnyTi meSubscri ptionlnterrogati onRes
ERRORS {
ATSI - Not Al | owed,
Dat aM ssi ng,

Unexpect edDat aVal ue,
UnknownSubscri ber,
Bear er Ser vi ceNot Provi si oned,
Tel eservi ceNot Provi si oned,
Cal | Barr ed,

Il'l egal SS- Operati on,

SS- Not Avai | abl e,

I nf or mat i onNot Avai | abl e}




AnyTi meMbdi fication ::= OPERATI ON --Timer m

ARGUMENT

anyTi meModi ficationArg AnyTi meMbodi fi cati onArg
RESULT

anyTi meModi fi cati onRes AnyTi meMbdi fi cati onRes
ERRORS {

ATM Not Al | owed,

Dat aM ssi ng,

Unexpect edDat aVal ue,

UnknownSubscr i ber,

Bear er Ser vi ceNot Provi si oned,

Tel eservi ceNot Provi si oned,

Cal | Barr ed,

I'l'l egal SS- Operati on,

SS- Subscri ptionViol ati on,

SS-Error Status,

SS-Inconpatibility,

| nf or nat i onNot Avai | abl e}

-- subscriber data nodification notification operations

Not eSubscri ber Dat avbdi fi ed :: = OPERATI ON --Tiner m
ARGUVMENT
not eSubscri ber Dat aMbdi fi edArg  Not eSubscri ber Dat aModi fi edAr g
RESULT
not eSubscri ber Dat aMbdi fi edRes Not eSubscri ber Dat aMbdi fi edRes
-- optional
ERRORS {

Unexpect edDat aVal ue,
UnknownSubscri ber}

-- handover operations

Pr epar eHandover ::= OPERATI ON --Timer m
ARGUMENT
prepar eHO Arg Pr epar eHO Arg
RESULT
pr epar eHO- Res Pr epar eHO- Res
ERRORS {
Syst enfai l ure,
Dat aM ssi ng,
Unexpect edDat aVal ue,
NoHandover Nunber Avai | abl e}

SendEndSi gnal ::= OPERATI ON --Timer |
ARGUMENT

‘ sendEndSi gnal - Arg SendEndSi gnal - Ar gbss—APBY——External-Si-gnral--nfo

RESULT
sendEndSi gnal - Res SendEndSi gnal - Res

ProcessAccessSignal ling ::= OPERATI ON --Timer s
ARGUMENT

‘ processAccessSignal ling-Arg ProcessAccessSi gnal | i ng- Ar gbss—APBY
——External-Si-gnal-t-nfo

Forwar dAccessSi gnal i ng ::= OPERATI ON --Timer s

ARGUVENT
| forwar dAccessSi gnal | i ng-Arg For war dAccessSi gnal | i ng- Ar gbss--ARPDY
—External-Si-ghald-nfo

Pr epar eSubsequent Handover ::= OPERATI ON --Timer m

ARGUMENT

pr epar eSubsequent HO- Ar g Pr epar eSubsequent HO- Ar g

RESULT
| pr epar eSubsequent HO- Res Pr epar eSubsequent HO- Resbss—APBY——Ext-ernal-Si-gral-tnfo
ERRORS {

Unexpect edDat aVal ue,

Dat aM ssi ng,

UnknownVBSC,

Subsequent Handover Fai | ur e}

Next Change




17.7  MAP constants and data types

17.7.1 Mobile Service data types

MAP- MB- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDormain (0)
gsm Network (1) nodul es (3) nap-Ms-DataTypes (11) version6 (6)}

DEFI NI TI ONS

IMPLICI T TAGS

BEG N
EXPORTS

-- location registration types
Updat eLocat i onAr g,
Updat eLocat i onRes,
Cancel Locat i onArg,
Cancel Locat i onRes,

Pur geMs- Ar g,

Pur geMV5- Res,

Sendl denti ficationArg,
Sendl denti fi cati onRes,
Updat eGpr sLocat i onAr g,
Updat eGpr sLocat i onRes,
| ST- Support | ndi cat or,

-- handover types

For war dAccessSi gnal | i ng-Arg
__ PrepareHO Arg,

Pr epar eHO Res,

Pr epar eSubsequent HO Ar g,

Pr epar eSubsequent HO- Res

ProcessAccessSignal ling-Arg,

SendEndSi gna ng- Arg,

SendEndSi gha ng- Res,

-- authentication nmanagenent types
SendAut hent i cat i onl nf 0Ar g,
SendAut hent i cati onl nf oRes,

-- security managenent types
Equi pnent St at us,
Kc,

-- subscriber nmanagenent types
I nsert Subscri ber Dat aAr g,

I nsert Subscri ber Dat aRes,

Del et eSubscri ber Dat aAr g,
Del et eSubscri ber Dat aRes,
Subscri ber Dat a,

CDB- Dat a,

Subscri ber St at us,

ZoneCodeli st ,

maxNunf ZoneCodes,

O Csl,

D Csl,

O BesnCanel TDPCri teri aLi st,
T- BCSM CAMEL- TDP- Cri teri aLi st
SS-Csl,

Ser vi ceKey,

Def aul t Cal | Handl i ng,

Canel Capabi | i t yHandl i ng,
Basi cServiceCriteria,
Support edCanel Phases,
maxNunf Carrel TDPDat a,

CUG | ndex,

CUG I nterl ock,

I nter CUG Restrictions,



I ntraCUG Opti ons,

| ST- Al ert Ti ner Val ue,

T-CSl,

T- Bcsmilri gger Det ecti onPoi nt,

-- fault recovery types
Reset Ar g,

Rest or eDat aAr g,
Rest or eDat aRes,

-- subscriber information enquiry types
Provi deSubscri ber | nf 0Ar g,

Provi deSubscri ber | nf oRes,

Subscri ber | nf o,

Locat i onl nf or mati on,

Subscri ber St at e,

-- any tine information enquiry types
AnyTi mel nt errogati onArg,
AnyTi el nt errogati onRes,

-- any tine information handling types
AnyTi meSubscri ptionl nterrogati onArg,
AnyTi meSubscri ptionl nterrogati onRes,
AnyTi meModi fi cati onArg,

AnyTi meMbdi fi cati onRes,

-- subscriber data nodification notification types
Not eSubscri ber Dat aMbdi fi edAr g,
Not eSubscr i ber Dat aMbdi fi edRes,

-- gprs location information retrieval types
SendRout i ngl nf oFor Gopr sAr g,
SendRout i ngl nf oFor Gor sRes,

-- failure reporting types
Fai | ureReport Arg,
Fai | ur eReport Res,

-- gprs notification types
Not eMsPr esent For Gor SAr g,
Not eMsPr esent For Gpr sRes,

-- Mbility Managenent types
Not eMwt Event Ar g,
Not eMwvt Event Res

| MPORTS
maxNuntcf SS,
SS- Subscri pti onOpti on,
SS- Li st,
SS- For BS- Code,
Passwor d
FROM MAP- SS- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-SS-DataTypes (14) version6 (6)}

SS- Code

FROM MAP- SS- Code {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) nap-SS-Code (15) version6 (6)}

Ext - Bear er Ser vi ceCode

FROM MAP- BS- Code {
ccitt identified-organization (4) etsi (0) nobil eDormain (0)
gsm Network (1) nodul es (3) map-BS-Code (20) version6 (6)}

Ext - Tel eservi ceCode

FROM MAP- TS- Code {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) nap-TS-Code (19) version6 (6)}



AddressString,

| SDN- Addr essStri ng,

| SDN- Subaddr essStri ng,
AccessNet wor kExt-ernal-Si gnal | nf o,

I VSl

TVSI,

HLR- Li st
LvSI,

I dentity,

d obal Cel I 1d,
Cel I 1dOr LAI,

Ext - Basi cSer vi ceCode,
NAEA- Pr ef erredCl ,

EM_PP- | nf o,

Subscri berldentity,

AgeO Locati onl nformati on,
LCSC i ent Ext er nal | D,
LCSAientlinternal ID

FROM MAP- CommpnDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- CormonDat aTypes (18) version6 (6)}

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) nap-ExtensionDataTypes (21) version6 (6)}

Absent Subscri ber Di agnosti cSM

FROM MAP- ER- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-ER-DataTypes (17) version6 (6)}

-- location registration types

Updat eLocati onArg ::= SEQUENCE {
i msi I MBI,
msc- Nunber [1] | SDN- AddressStri ng,
vl r - Nunber | SDN- Addr essStri ng,
| nsi [10] LMSI OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
vl r-Capability [6] VLR- Capability OPTI ONAL }
VLR- Capabi lity ::= SEQUENCE{
suppor t edCanel Phases [0] SupportedCanel Phases OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
sol sasSupport | ndi cat or [2] NULL OPTI ONAL,
i st Support | ndi cat or [1] | ST-Support | ndicator OPTI ONAL,
super Char ger Support edl nServi ngNet wor KEnti ty [3] SuperChargerlnfo OPTI ONAL }
Super ChargerlInfo ::= CHO CE {
sendSubscri ber Dat a [0] NULL,
subscri ber Dat aSt or ed [1] Agel ndicator }
Agel ndicator ::= OCTET STRING (SIZE (1..6))

-- The internal structure of this paraneter is inplenentation specific.

| ST- Supportlndicator ::= ENUMERATED {
basi cl STSupport ed (0),
i st CommandSupport ed (1), ...}

-- exception handling:
-- reception of values > 1 shall be nmapped to ' istConmandSupported '




Updat eLocati onRes ::= SEQUENCE ({

hl r- Nunmber | SDN- Addr essStri ng,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
}
Cancel LocationArg ::= [3] SEQUENCE {
identity I dentity,
cancel | ati onType Cancel | ati onType OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
Cancel | ati onType ::= ENUVMERATED {
updat ePr ocedur e (0),
subscri pti onWt hdraw (1),
'-'-.The HLR shall not send val ues other than |isted above
Cancel Locati onRes ::= SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
PurgeMs- Arg ::= [3] SEQUENCE {
i msi | MBI,
vl r - Nunber [0] | SDN-AddressString OPTI ONAL,
sgsn- Nunber [1] | SDN-AddressString OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
Pur geMs- Res :: = SEQUENCE {
freezeTMSI [0] NULL OPTI ONAL,
freezeP- TVBI [1] NuLL OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
Sendl dentificationArg ::= SEQUENCE {
t nsi TNVSI,
nunber Of Request edVect or s Nunber O Request edVect or s,
segnent at i onPr ohi bi t ed NULL OPTI ONAL,

-- if segnmentation is prohibited the previous VLR shall

-- within a TC CONTI NUE nessage.

not send the result

ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
Sendl dentificationRes ::= [3] SEQUENCE {
i MBi | VS OPTI ONAL,
-- IMBI nust be present if SendldentificationRes is not segnented.
-- If the TC Continue segnentation option is taken the | Ml nust be
-- present in one segnented transm ssion of SendldentificationRes.
aut henti cati onSet Li st Aut hent i cati onSet Li st OPTI ONAL,
ext ensi onCont ai ner [2] ExtensionContai ner OPTI ONAL,
-}
Aut henti cationSetList ::= CHO CE {
tripletlList [O0] TripletlList,

qui ntupl et Li st

[1] QuintupletList }

TripletList ::= SEQUENCE SI ZE (1..5) OF

Aut henti cati onTri pl et

Qui ntupl et Li st

1= SEQUENCE SIZE (1..5) OF

Aut henti cati onQui nt upl et

Aut henti cati onTri pl et
rand
sres
kc

-}

.1 = SEQUENCE {

RAND,
SRES,
Kc,




Aut henti cati onQui ntupl et ::= SEQUENCE {

rand RAND,

Xres XRES,

ck CK,

i k I K,

autn AUTN,

.}
[RAND :: = OCTET STRING (SI ZE (16)) |
[SRES :: = OCTET STRING (SI ZE (4)) |
[Kc ::= OCTET STRING (SI ZE (8)) |
[XRES :: = OCTET STRING (SI ZE (4..16)) |
[cK ::= OCTET STRING (SI ZE (16)) |
[ K ::= OCTET STRING (SI ZE (16)) |
[AUTN :: = OCTET STRING (SI ZE (14..18)) |
[AUTS :: = OCTET STRING (SI ZE (12..16)) |

-- gprs location registration types

Updat eGpr sLocati onArg :: = SEQUENCE {
i MBi | VSl

sgsn- Nunmber | SDN- Addr essStri ng,
sgsn- Addr ess GSN- Addr ess,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
sgsn- Capabi | ity [0] SGSN- Capability OPTI ONAL }
SGSN- Capabi lity ::= SEQUENCE{
sol saSupport | ndi cat or NULL OPTI ONAL,
ext ensi onCont ai ner [1] Extensi onCont ai ner OPTI ONAL,
super Char ger Support edl nSer vi ngNet wor KEnti ty [2] Super Chargerlnfo OPTI ONAL ,
gpr sEnhancenent sSupport | ndi cat or [3] NuLL OPTI ONAL,
support edCanel Phases [ 4] Support edCanel Phases OPTI ONAL }
GSN- Address ::= OCTET STRING (SIZE (5..17))
-- (ctets are coded according to TS GSM 03. 03
Updat eGpr sLocat i onRes ::= SEQUENCE {
hl r- Number | SDN- Addr essStri ng,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
-- handover types
Forwar dAccessSi gnal l i ng-Arg ::= SEQUENCE
an- APDU AccessNet wor kSi gnal | nf o,
ext ensi onCont ai ner [0] Extensi onCont ai ner OPTI ONAL,
.}
PrepareHO Arg ::= [3] SEQUENCE {
targetCel I 1d 0] GobalCellld OPTI ONAL,
ho- Nunmber Not Requi r ed NULL OPTI ONAL,
target RNCl d 1] RNCd OPTI ONAL,
an- APDU 2] AccessNetworkSi gnal I nfo OPTI ONAL,
ext ensi onCont ai ner 7] _Ext ensi onCont ai ner OPTI ONAL, bss-~ARPBY—

—— ExternalSignalbnfo———— OPTIONAL-
.}

PrepareHO Res ::= [3] SEQUENCE ({
handover Nunber | SDN- Addr essStri ng

rel ocati onNunber Li st Rel ocat i onNunber Li st

OPTI ONAL,
OPTI ONAL,

OPTI ONAL,

0
1
an- APDU 2] AccessNet wor kSi gnal | nfo
ext ensi onCont ai ner 3 Ext ensi onCont ai ner

OPTI ONAL, bss-—APBJ—

— ExternalSignalbnfo————— OPTIONAL-
.}




Pr epar eSubsequent HO- Arg :

:= [3] SEQUENCE ({

octets 4 and 5

RNC | D

targetCell I d 0] dobal Cellld,
t ar get MSC- Nunber 1] |1 SDN- AddressStri ng,
t ar get RNCl d 2] RNClId OPTI ONAL,
an- APDU 3] AccessNet workSi gnal | nfo OPTI ONAL,
ext ensi onCont ai ner 4] Ext ensi onCont ai ner OPTI ONAL,
——External-Signak-nf-o-
...}
Pr epar eSubsequent HO- Res : : = SEQUENCE
an- APDU AccessNet wor kSi gnal | nf o,
ext ensi onCont ai ner [ 0] Ext ensi onCont ai ner OPTI ONAL,
.}
ProcessAccessSignal ling-Arg ::= SEQJENCE
an- APDU AccessNet wor kSi gnal | nf o,
ext ensi onCont ai ner [0] ExtensionContai ner OPTI ONAL,
.}
SendEndSi gnal - Arg :: = SEQUENCE
an- APDU AccessNet wor kSi gnal | nf o,
ext ensi onCont ai ner [ 0] Ext ensi onCont ai ner OPTI ONAL,
.}
SendEndSi gnal - Res :: = SEQUENCE
ext ensi onCont ai ner [0] Ext ensi onCont ai ner OPTI ONAL,
.}
RNCId ::= OCTET STRING (SIZE (5))
-- Refers to the Target RNC-ID in the Target IDin 3G TS 25.413.
-- The internal structure is defined as follows:
-- octet 1 bits 4321 Mbbi [ e Country Code 1% digit
- - bits 8765 Mbbi [ e Country Code 2" digit
-- _octet 2 bits 4321 Mbbile Country Code 3"° digit
-- bits 8765 Mbbi | e Net work Code 3% digit
- - or filler (1111) for 2 digit MNGCs
-- octet 3 bits 4321 Mbbi [ e Net work Code 15" digit
- - bits 8765 Mbbil e Network Code 2" digit

Rel ocati onNunberList ::= SEQJENCE SIZE (1..maxNunmX Rel ocati onNunber) OF

Rel ocat i onNunber

Rel ocat i onNunber ::= SEQUENCE {

handover Nunber | SDN- Addr essStri ng,
rab-1d RAB- | d,
-- RAB Identity is needed to relate the calls with the radio access bearers.
.}
[RAB-1d ::= I NTEGER (1..rmaxNr Of RABs)
[maxNr Of RABs | NTEGER : : = 256

[mexNumCF Rel ocat i onNunber | NTEGER ::= 7

Next Change

17.7.8 Common data types

MAP- ConmonDat aTypes {
ccitt identified-organization (4) etsi

(0) nobil eDomai n (0)

gsm Network (1) nodul es (3) nap- ConmonDat aTypes (18) version6 (6)}

DEFI NI TI ONS

IMPLICI T TAGS

BEG N




EXPORTS

-- general data types and val ues
AddressString,

| SDN- Addr essStri ng,

max| SDN- Addr essLengt h,

| SDN- Subaddr essStri ng,
Ext er nal Si gnal | nf o,

Ext - Ext er nal Si gnal | nf o,
AccessNet wor kSi gnal | nf o
Si gnal | nf o,

maxSi gnal | nf oLengt h,

Al ertingPattern,

-- data types for nunbering and identification

I MBI,

TMvSI,

I dentity,
Subscri berld,
I MVEI,

HLR- Li st,
LVSI ,

d obal Cel I 1d,

Net wor kResour ce,
NAEA- Pr ef erreddl ,
NAEA- CI C,

ASCl - Cal | Ref erence,
Subscriberldentity,

-- data types for CAMEL
Cel I 1 dOr LAI,

-- data types for subscriber managenent
Basi cSer vi ceCode,

Ext - Basi cSer vi ceCode,

EM_PP- | nf o,

EMLPP-Priority,

-- data types for geographic |ocation
AgeOf Locat i onl nf ormati on,

LCSC i ent Ext er nal | D,

LCSAientlnternal ID

| MPORTS
Tel eser vi ceCode,
Ext - Tel eservi ceCode
FROM MAP- TS- Code {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) nap-TS-Code (19) version6 (6)}

Bear er Ser vi ceCode,
Ext - Bear er Ser vi ceCode
FROM MAP- BS- Code {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) nap-BS-Code (20) version6 (6)}

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDormain (0)
gsm Network (1) nodul es (3) map- ExtensionDataTypes (21) version6 (6)}

-- general data types

TBCD- STRING :: = OCTET STRI NG
-- This type (Tel ephony Binary Coded Decinmal String) is used to
-- represent several digits fromO through 9, *, # a, b, ¢, tw
-- digits per octet, each digit encoded 0000 to 1001 (0 to 9),
-- 1010 (*), 1011 (#), 1100 (a), 1101 (b) or 1110 (c); 1111 used
-- as filler when there is an odd number of digits.

-- bits 8765 of octet n encoding digit 2n
-- bits 4321 of octet n encoding digit 2(n-1) +1




AddressString ::= OCTET STRING (SIZE (1..naxAddressLengt h))
-- This type is used to represent a nunber for addressing
-- purposes. It is conposed of
-- a) one octet for nature of address, and nunbering plan
-- i ndi cator.
-- b) digits of an address encoded as TBCD- String.

-- a) The first octet includes a one bit extension indicator, a
-- 3 bits nature of address indicator and a 4 bits nunbering
-- pl an indicator, encoded as follows:

-- bit 8 1 (no extension)

-- bits 765: nature of address indicator
-- 000 unknown

-- 001 international nunber

-- 010 national significant number

-- 011 network specific nunber

-- 100 subscriber nunber

-- 101 reserved

-- 110 abbrevi ated nunber

-- 111 reserved for extension

-- bits 4321: nunbering plan indicator

-- 0000 unknown

-- 0001 | SDN/ Tel ephony Numbering Plan (Rec CCl TT E. 164)
-- 0010 spare

-- 0011 data nunbering plan (CCTT Rec X 121)

-- 0100 telex nunmbering plan (CCOTT Rec F. 69)

-- 0101 spare
-- 0110 [Iand nobile nunbering plan (CCTT Rec E. 212)
-- 0111 spare

-- 1000 national nunbering plan
-- 1001 private nunbering plan
-- 1111 reserved for extension

-- all ot her val ues are reserved.

-- b) The followi ng octets representing digits of an address
- - encoded as a TBCD- STRI NG

[maxAddressLength | NTEGER ::= 20

| SDN- AddressString :: =
AddressString (Sl ZE (1..maxl SDN- Addr essLengt h))
-- This type is used to represent | SDN nunbers.

[max] SDN- AddressLength |INTEGER ::= 9




| SDN- SubaddressString :: =
OCTET STRING (SIZE (1..nax| SDN- Subaddr essLengt h))
-- This type is used to represent |SDN subaddresses.
-- It is conposed of
-- a) one octet for type of subaddress and odd/even indicator.
-- b) 20 octets for subaddress information.

-- a) The first octet includes a one bit extension indicator, a
-- 3 bits type of subaddress and a one bit odd/even indicator,
-- encoded as follous:

-- bit 8 1 (no extension)

-- bits 765: type of subaddress

-- 000 NSAP (X 213/1SO 8348 AD2)
-- 010 User Specified

-- Al'l other values are reserved

-- bit 4: odd/even indicator

-- 0 even nunber of address signals

-- 1 odd nunber of address signals

-- The odd/even indicator is used when the type of subaddress
-- is "user specified" and the coding is BCD.

-- bits 321: 000 (unused)

-- b) Subaddress information.

-- The NSAP X. 213/1S08348AD2 address shall be fornmatted as specified
-- by octet 4 which contains the Authority and Format |dentifier

-- (AFl'). The encoding is nade according to the "preferred binary

-- encodi ng" as defined in X 213/1S0834AD2. For the definition

-- of this type of subaddress, see COTT Rec |.334.

-- For User-specific subaddress, this field is encoded according
-- to the user specification, subject to a maxi num|length of 20
-- octets. Wien interworking with X 25 networks BCD codi ng shoul d

- - be appli ed.

[max] SDN- SubaddressLength | NTEGER ::= 21

Ext ernal Si gnal I nfo ::= SEQUENCE {
protocol | d Protocol 1 d,
signal I nfo Si gnal | nf o,

-- Information about the internal structure is given in
-- subcl ause 7.6.9.

ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-- extensionContai ner nust not be used in version 2
;
[Signal Info ::= OCTET STRING (SI ZE (1..nmaxSignal | nfolLength))
maxSi gnal | nfoLength | NTEGER :: = 200

-- This NanedVal ue represents the theoretical maxi mum nunmber of
-- octets which are available to carry a single data type,

-- wthout requiring segnentation to cope with the network |ayer
-- service. However, the actual maxinum size available for a data
-- type may be | ower, especially when other information elenents
-- have to be included in the sane conponent.

Protocol Id ::= ENUMERATED ({
gsm 0408 (1),
gsm 0806 (2),
gsm BSSMAP  (3),
-- Value 3 is reserved and nust not be used
ets-300102-1 (4)}

Ext - Ext ernal Si gnal I nfo ::= SEQUENCE {
ext-Protocol I d Ext - Prot ocol 1 d,
signal I nfo Si gnal | nf o,

-- Information about the internal structure is given in

-- subcl ause 7.6.9.10

ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
.}




Ext - Protocol Id ::= ENUMERATED ({
ets-300356 (1),

}

- exception handling:

- For Ext-External Signallnfo sequences containing this parameter with any
- other value than the ones listed the receiver shall ignore the whole

- Ext-External Signal | nfo sequence.

AccessNet wor kSi gnal I nfo ::= SEQUENCE
accessNet wor kPr ot ocol I d AccessNet wor kKPr ot ocol | d,
signal I nfo Si gnal | nf o,

- Information about the internal structure is given in

- subclause 7.6.9.4
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
...}

AccessNet wor kProtocol Id :: = ENUMERATED
gsm 0806 (1),
ts3G 25413 (2),

...}

- _exception handling:

- For AccessNetworkSi gnal Il nfo sequences containing this paraneter with any
- other value than the ones listed the receiver shall ignore the whole

- AccessNet wor kSi gnal | nf o sequence.

Next Change

19.2 Handover procedure

{Editors Note: The figures have been excluded in this subsection in order to limit the
number of pages. No changes are reqguested to the figures.}

It should be noted that procedures related to the B-interface have not been updated for Release 99. The B-interfaceis
not fully operational specified. It is strongly recommended not to implement the B-interface as an external interface.

19.2.1 General

| The handover or relocation between different MSCsis called Inter-M SC handover. The interfaces involved for Inter-
MSC handover are shown in figure 19.2/1. Following two Inter-M SC handover procedures apply:

1) Basic Inter-M SC handover:

The call is handed over from the controlling MSC, called MSC-A to another MSC, called MSC-B
(figure 19.2/14a).

Figure 19.2/2 shows a successful handover between M SC-A and M SC-B including a request for handover
number allocation by 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 handover to either MSC-A (figure 19.2/1a) or to a
third MSC (MSC-B") (figure 19.2/1b) is necessary in order to continue the connection.

Figure 19.2/1: Interface structure for handover

The MAP handover procedures achieve the functionality required to set up an MSC-M SC dialogue, to optionally
alocate a handover number or one or several relocation numbers and to transport BSSAP or RANAP messages.

The transported BSSAP or RANAP messages are controlled and handled by the Handover Control Applicationin the
MSCs. Thisinformation will be transparent to the MAP protocol. If the MSC receives viathe MAP protocol BSSAP or
RANAP messages, this information will be forwarded to the Handover Control Application (shown in the handover



SDL diagrams with the internal HO_CA signalling, it isan internal process in the MSC) and vice versaif the Handover
Control Application requires the sending of BSSAP or RANAP messages via the MAP protocol.

For detailed interworking between the A-interface and MAP procedures or the lu-interface and MAP procedures, see
GSM3G TS023.009 and GSM-3G TS 209.010.

NOTE: Thiscan 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

NOTE: Thiscan be sent at any time after the connection between MSC-A and MSC-B is established.

Figure 19.2/3: Example of a handover towards a third MSC

19.2.2 Handover procedure in MSC-A

This subclause describes the handover or relocation procedure in MSC-A, including the request for a basic handover or
relocation to another MSC (M SC-B), subsequent handover or relocation to athird MSC (MSC-B'") or back to the
controlling MSC (MSC-A).

19.2.2.1 Basic handover

When MSC-A has decided that a call hasto be handed over or relocated to MSC-B, the Handover Control Application
in MSC-A requests the MAP application to initiate the MAP_PREPARE_HANDOVER request to MSC-B.

MSC-A opens the dialogue to MSC-B with aMAP_OPEN reguest containing no user specific parameters and sends a
MAP_PREPARE_HANDOVER request. This request may optionally contain an indication that a handover number
alocation is not required, targetCellld, for compatibility reasons if handover, and all information required by MSC-B to
alocate the necessary radio resources.

If MSC-B accepts the dialogue, it returnsa MAP_PREPARE_HANDOVER confirmation containing a handover
number_or one or several relocation numbers, unless the request has included the HO-NumberNotRequired parameter,
and BSSAP or RANAP information which is forwarded to and handled by the Handover Control Applicationin MSC-
A.

Optionally MSC-A can receive, after aMAP_PREPARE_HANDOVER confirmation, a
MAP_PROCESS ACCESS SIGNALLING indication containing BSSAP or RANAP information.

When the connection has been established between the MS and MSC-B, MSC-A will be informed by a
MAP_SEND_END_SIGNAL indication.

When MSC-A wants to clear the connection with BSS-B, an indication from the Handover Control Applicationis
received in the Map Application to send the MAP_SEND_END-SIGNAL response to MSC-B to close the MAP
dialogue.

MSC-A may abort the handover or rel ocation procedure at any time (e.g. if the call is cleared).

19.2.2.2 Handling of access signalling

If required, the Handover Control Application in MSC-A requests the MAP application to invoke the
MAP_FORWARD_ACCESS SIGNALLING request containing the information to be transferred to the A-interface or
the lu-interface of MSC-B (e.g. call control information).

MAP_FORWARD_ACCESS SIGNALLING isanon-confirmed service.

MSC-B will then forward the required information to the Handover Control Application. The
MAP_FORWARD_ACCESS SIGNALLING iscomposed in such away that the information can be passed
transparently to the A-interface or the lu-interface for call control and mobility management information. Any response
received in MSC-B from the A-interface or the lu-interface that should be brought to MSC-A will require a new
independent request from the Handover Control Application in MSC-B to MSC-A by invoking a

MAP_PROCESS ACCESS SIGNALLING request.



19.2.2.3 Other procedures in stable handover situation

During a call and after handover or relocation, a number of procedures between MSC-A and BSS-B or RNS-B
controlled by or reported to MSC-A may be initiated in both directions by invoking a
MAP_FORWARD_ACCESS SIGNALLING request and reception of aMAP_PROCESS ACCESS_SIGNALLING
indication.

19.2.2.4 Subsequent handover

When MSC-A receivesaMAP_PREPARE_SUBSEQUENT_HANDOVER request, it will start the procedure of
handing or relocate the call over to athird MSC (MSC-B'), or back to the controlling MSC (MSC-A). If the new
handover or relocation procedure towards MSC-B' or MSC-A is successful, the handover control application in MSC-A
will request the release of the dialogue towards MSC-B by sending the MAP_SEND_ END_SIGNAL confirmation.

19.2.2.5 SDL Diagrams

The SDL diagrams on the following pages describe the user processesin MSC-A for the procedures described in this
subclause.

The services used are defined in subclause 8.4.

NOTE: The message primitivesHO_CA_MESSAGE used in the SDL-Diagrams are used to show the internal co-
ordination between the MAP application and the Handover Control Application. For a detailed
description of the co-ordination between the applications for the handover or relocation procedure, see
GSM-3G TS 023.009.

Note that in case of reception of errors from the M SCs (see the Handover error handling macro), the MAP user reports
them to the Handover Control Application and does not take any action except in cases explicitly mentioned in the SDL
diagrams.

Figure 19.2.2/1 (sheet 1 of 12): Process MSC_A_HO
Figure 19.2.2/1 (sheet 2 of 12): Process MSC_A_HO
Figure 19.2.2/1 (sheet 3 of 12): Process MSC_A_HO
Figure 19.2.2/1 (sheet 4 of 12): Process MSC_A_HO
Figure 19.2.2/1 (sheet 5 of 12): Process MSC_A_HO
Figure 19.2.2/1 (sheet 6 of 12): Process MSC_A_HO
Figure 19.2.2/1 (sheet 7 of 12): Process MSC_A_HO
Figure 19.2.2/1 (sheet 8 of 12): Process MSC_A_HO
Figure 19.2.2/1 (sheet 9 of 12): Process MSC_A_HO
Figure 19.2.2/1 (sheet 10 of 12): Process MSC_A_HO
Figure 19.2.2/1 (sheet 11 of 12): Process MSC_A_HO

Figure 19.2.2/1 (sheet 12 of 12): Process MSC_A_HO



19.2.3 Handover procedure in MSC-B

This subclause describes the handover or relocation procedure in MSC-B, including the regquest for a handover or
relocation from another MSC (MSC-A), subsequent handover or relocation to athird MSC (MSC-B') or back to the
controlling MSC (MSC-A).

19.2.3.1 Basic handover
Opening of the dialogue is described in the macro Receive Open_Ind in subclause 25.1.

When MSC-B process receivesa MAP_PREPARE_HANDOVER indication from MSC-A, MSC-B requestsits
associated VLR to provide a handover number, unless the parameter HO-NumberNotRequired isreceived in the
indication.

When the connection between the MS and MSC-B is established on MSC-B, the Handover Control Application will
request the MAP application to indicate this event to MSC-A by invoking the MAP_SEND END_SIGNAL request.
When acall isreleased, MSC-A will inform MSC-B by MAP_SEND_ END_SIGNAL response and the MAP dialogue
between MSC-A and MSC-B is closed.

19.2.3.2 Allocation of handover number

When a handover number isrequired, aMAP_ALLOCATE_HANDOVER_NUMBER reguest will be sent to the VLR.
The handover number is received in the MAP_SEND HANDOVER_REPORT request, and will be included in the
MAP_PREPARE_HANDOVER response to MSC-A.

When relocation numbers are required, one or several MAP_ALLOCATE HANDOVER NUMBER requests will be
sent to the VLR. Each relocation number isreceivedinaMAP SEND HANDOVER REPORT request, and the
collected relocation numbers will be included in the MAP_ PREPARE HANDOVER response to MSC-A.

As soon as the call from MSC-A using the handover number arrivesin MSC-B, MSC-B shall release the handover
number in the VLR using the MAP_SEND_HANDOVER_REPORT response.

As soon as a call from MSC-A using arelocation number arrivesin MSC-B, MSC-B shall release the rel ocation number
inthe VLR using the MAP_SEND HANDOVER REPORT response.

19.2.3.3 Handling of access signalling

If required by the Handover Control Application, MSC-B invokes the MAP_PROCESS ACCESS SIGNALLING
reguest containing the information received on the A-interface or the lu-interface that should be transferred to MSC-A
(e.g. cdll control information).

MAP_PROCESS ACCESS SIGNALLING isanon-confirmed service and any response from MSC-A will require a
MAP_FORWARD_ACCESS SIGNALLING request.

19.2.3.4 Other procedures in stable handover situation

During a call and after handover or relocation, a number of procedures between MSC-A and BSS-B or RNS-B
controlled by or reported to MSC-A may be initiated by involving access signalling transfer in both directions.
19.2.3.5 Subsequent handover

The procedure is used when the Handover Control Application in MSC-B has decided that acall isto be handed over or
relocated to another MSC (either back to the controlling MSC (MSC-A) or to athird MSC (MSC-B")).

After the MAP_PREPARE_SUBSEQUENT_HANDOVER responseisreceived from MSC-A, MSC-B will await the
disconnection of the call. Once the disconnect is complete, MSC-B will informits VLR by invoking the
MAP_SEND HANDOVER_REPORT confirmation. VLR-B will then release the allocated handover number.

The subsequent handover procedure is shown in figure 19.2/3.



19.2.3.6 SDL Diagrams

The SDL diagrams on the following pages describe the user processin MSC-B for the procedures described in this

subclause.

The services used are defined in subclause 8.4.

NOTE 1: The message primitives HO_CA_MESSAGE in the SDL-diagrams are used to show the internal co-
ordination between the MAP application and the Handover Control Application. For a detailed
description of the co-ordination between the applications for the handover procedure, see GSM-3G TS

023.009.

NOTE 2: The order inthe SDL diagramsto allocate first the handover number and then the radio resourcesis not

binding.

Figure 19.2.3/1 (sheet 1 of 11):
Figure 19.2.3/1 (sheet 2 of 11):
Figure 19.2.3/1 (sheet 3 of 11):
Figure 19.2.3/1 (sheet 4 of 11):
Figure 19.2.3/1 (sheet 5 of 11):
Figure 19.2.3/1 (sheet 6 of 11):
Figure 19.2.3/1 (sheet 7 of 11):
Figure 19.2.3/1 (sheet 8 of 11):

Figure 19.2.3/1 (sheet 9 of 11):

Process MSC_B_HO
Process MSC_B_HO
Process MSC_B_HO
Process MSC_B_HO
Process MSC_B_HO
Process MSC_B_HO
Process MSC_B_HO
Process MSC_B_HO

Process MSC_B_HO

Figure 19.2.3/1 (sheet 10 of 11): Process MSC_B_HO

Figure 19.2.3/1 (sheet 11 of 11): Process MSC_B_HO

19.2.4 Handover error handling macro

Thismacro is used for the handover proceduresto receive errors from the M SCs and from the Handover Control

Application at any state of a handover process.

If aMAP_NOTICE indication is received, the Handover Control Application isinformed and the actual situation is kept
and the Handover Control Application decides how the handover or relocation process should continue. In all other

casesthe MSCisreturned to a"NULL" state.
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7.6 Definition of parameters

Following is an alphabetic list of parameters used in the common MAP-services in subclause 7.3:
Application context name 7.3.1 Refuse reason 7.3.1
Destination address 73.1 Release method 7.3.2
Destination reference 7.3.1 Responding address 7.3.1

Diagnostic information 7.3.4 Result 7.3.1
Originating address 7.3.1 Source 7.3.5
Originating reference 7.3.1 Specific information 7.3.1/7.3.2/7.3.4
Problem diagnostic 7.3.6 User reason 7.3.4

Provider reason 7.3.5



Following is an alphabetic list of parameters contained in this clause:

Absent Subscriber Diagnostic SM
Access connection status

Access signalling information
Additional Absent Subscriber
Diagnostic SM

Additional number

Additional signal info

Additional SM Delivery Outcome
Age Indicator

Alert Reason

Alert Reason Indicator
Alerting Pattern

All GPRS Data

All Information Sent
APN

Authentication set list
B-subscriber Address
B subscriber Number

B subscriber subaddress
Basic Service Group
Bearer service
BSS-apdu

Call Barring Data

Call barring feature
Call barring information

Call Direction

Call Forwarding Data
Call Info

Call reference

Call Termination Indicator
Called number

Calling number

CAMEL Subscription Info
CAMEL Subscription Info Withdraw
Cancellation Type
Category

CCBS Feature

Channel Type

Chosen Channel
Ciphering mode

Cksn

CLI Restriction

CM service type

Complete Data List Included
CUG feature

CUG index

CUG info

CUG interlock

CUG Outgoing Access indicator
CUG subscription

CUG Subscription Flag
Current location area Id
Current password

eMLPP Information

Equipment status
Extensible Basic Service Group

7.6.8.9
7.6.9.3

7.6.9.5
7.6.8.12

7.6.2.46
7.6.9.10
7.6.8.11
7.6.3.72
7.6.8.8

7.6.8.10
7.6.3.44
7.6.3.53
7.6.15

7.6.2.42
76.7.1

7.6.2.36
7.6.2.48
7.6.2.49
7.6.4.40
7.6.4.38
7691

7.6.3.83
7.6.4.19
7.6.4.18

7.6.5.8
7.6.3.84
7.6.9.9
7651
7.6.3.67
7.6.2.24
7.6.2.25
7.6.3.78
7.6.3.38
7.6.3.52
7.6.3.1
7.6.5.8
7.6.5.9
7.6.5.10
7.6.7.7
7.6.7.5
7.6.4.5
7.6.9.2

7.6.3.54
7.6.3.26
7.6.3.25
7.6.3.22
7.6.3.24
7.6.3.8

7.6.3.23

7.6.3.37
7.6.2.6

7.6.4.21
7.6.4.41

7.6.3.2
7.6.3.5

Invoke Id

ISDN Bearer Capability
IST Alert Timer

IST Information Withdrawn
IST Support Indicator

Kc

Linked Id

LMSI
Location Information

Location update type

Lower Layer Compatibility
LSA Information

LSA Information Withdraw
Mobile Not Reachable Reason
Modification request for CSI
Modification request for SS Information
More Messages To Send

MS ISDN

MSC number

MSlsdn-Alert

MWD status

Network Access Mode
Network node number
Network resources

Network signal information
New password

No reply condition timer

North American Equal Access
preferred Carrier Id

Number Portability Status
ODB Data

ODB General Data

ODB HPLMN Specific Data

OMC Id
Originally dialled number
Originating entity number
Override Category
P-TMSI
PDP-Address
PDP-Context identifier
PDP-Type
Pre-paging supported
Previous location area Id
Protocol Id
Provider error
QoS-Subscribed

. [ .
Rand
Regional Subscription Data
Regional Subscription Response
Requested Info
Requested Subscription Info
Roaming number
Roaming Restricted In SGSN Due To
Unsupported Feature
Roaming Restriction Due To
Unsupported Feature
Service centre address
Serving Cell Id
SGSN address

SGSN CAMEL Subscription Info
SGSN number

76.11
7.6.3.41
7.6.3.66
7.6.3.68
7.6.3.69
7.6.7.4
76.1.2

7.6.2.16
7.6.2.30

7.6.9.6

7.6.3.42
7.6.3.56
7.6.3.58
7.6.3.51
7.6.3.81
7.6.3.82
7.6.8.7

7.6.2.17
7.6.2.11
7.6.2.29
7.6.8.3

7.6.3.50
7.6.2.43
7.6.10.1
7.6.9.8

7.6.4.20
7.6.4.7

7.6.2.34

7.6.5.14
7.6.3.85
7.6.3.9

7.6.3.10

7.6.2.18
7.6.2.26
7.6.2.10
7.6.4.4

7.6.2.47
7.6.2.45
7.6.3.55
7.6.2.44
7.6.5.15
7.6.2.4

7.6.9.7

7.6.1.3

7.6.3.47
1.6.6.6

7.6.7.2

7.6.3.11
7.6.3.12
7.6.3.31
7.6.3.86
7.6.2.19
7.6.3.49

7.6.3.13
7.6.2.27
7.6.2.37
7.6.2.39

7.6.3.75
7.6.2.38



Extensible Bearer service 7.6.3.3 SIWF Number 7.6.2.35
SoLSA Support Indicator 7.6.3.57
Extensible Call barring feature 7.6.3.21 SM Delivery Outcome 7.6.8.6
Extensible Call barring information 7.6.3.20 SM-RP-DA 7.6.8.1
Extensible Call barring information for 7.6.3.79 SM-RP-MTI 7.6.8.16
CSE
Extensible Forwarding feature 7.6.3.16 SM-RP-0OA 7.6.8.2
Extensible Forwarding info 7.6.3.15 SM-RP-PRI 7.6.85
Extensible Forwarding information for 7.6.3.80 SM-RP-SMEA 7.6.8.17
CSE
Extensible Forwarding Options 7.6.3.18 SM-RP-UI 7.6.8.4
Extensible No reply condition timer 7.6.3.19 Sres 7.6.7.3
Extensible QoS-Subscribed 7.6.3.74 SS-Code 7.6.4.1
Extensible SS-Data 7.6.3.29 SS-Data 7.6.4.3
Extensible SS-Info 7.6.3.14 SS-Event 7.6.4.42
Extensible SS-Status 7.6.3.17 SS-Event-Data 7.6.4.43
Extensible Teleservice 7.6.3.4 SS-Info 7.6.4.24
External Signal Information 7.6.94 SS-Status 7.6.4.2
Forwarded-to number 7.6.2.22 Stored location area Id 7.6.2.5
Forwarded-to subaddress 7.6.2.23 Subscriber State 7.6.3.30
Forwarding feature 7.6.4.16 Subscriber Status 7.6.3.7
Forwarding information 7.6.4.15 Super-Charger Supported in HLR 7.6.3.70
Forwarding Options 7.6.4.6 Super-Charger Supported in Serving 7.6.3.71
Network Entity
GGSN address 7.6.2.40 Supported CAMEL Phases in VLR 7.6.3.36
GGSN number 7.6.2.41 Supported CAMEL Phases in SGSN 7.6.3.36A
GMSC CAMEL Subscription Info 7.6.3.34 Suppress T-CSI 7.6.3.33
GPRS enhancements support indicator  7.6.3.73 Suppression of Announcement 7.6.3.32
GPRS Node Indicator 7.6.8.14 Target cell Id 7.6.2.8
GPRS Subscription Data 7.6.3.46 Target location area Id 7.6.2.7
GPRS Subscription Data Withdraw 7.6.3.45 Target MSC number 7.6.2.12
GPRS Support Indicator 7.6.8.15 Teleservice 7.6.4.39
Group Id 7.6.2.33 TMSI 7.6.2.2
GSM bearer capability 7.6.3.6 Trace reference 7.6.10.2
Guidance information 7.6.4.22 Trace type 7.6.10.3
Handover number 7.6.2.21 User error 7.6.14
High Layer Compatibility 7.6.3.43 USSD Data Coding Scheme 7.6.4.36
HLR Id 7.6.2.15 USSD String 7.6.4.37
HLR number 7.6.2.13 UU Data 7.6.5.12
HO-Number Not Required 7.6.6.7 UUS CF Interaction 7.6.5.13
IMEI 7.6.2.3 VBS Data 7.6.3.40
IMSI 7.6.2.1 VGCS Data 7.6.3.39
| Integrity Protection Information 7.6.6.4
Inter CUG options 7.6.3.27 VLR CAMEL Subscription Info 7.6.3.35
Intra CUG restrictions 7.6.3.28 VLR number 7.6.2.14
VPLMN address allowed 7.6.3.48
Zone Code 7.6.2.28

Next Change

7.6.6 Radio parameters
7.6.6.1 - 7.6.6.36— Void

7.6.6.4 Integrity Protection Information

This parameter refersto the Integrity Protection Information element defined in 3G TS 25.413.




7.6.6.5 Encryption Information
This parameter refersto the Encryption Information element defined in 3G TS 25.413.

7.6.6.6 Radio Resource Information

This parameter refers to the Channel Type information element defined in GSM 08.08.

Next Change

8.4 Handover services

8.4.1 MAP_PREPARE_HANDOVER service

8.4.1.1 Definition

This serviceis used between MSC-A and MSC-B (E-interface) when a call isto be handed over from MSC-A to
MSC-B.

The MAP_PREPARE_HANDOVER serviceis aconfirmed service using the primitives from table 8.4/1.

8.4.1.2 Service primitives

Table 8.4/1: MAP_PREPARE_HANDOVER

Parameter name Request Indication Response Confirm
Invoke Id M M(=) M(=) M(=)
Target Cell Id C C(=)
HO-NumberNotRequired C C(=)
IMS| C C(=)
Integrity Protection Information C C(=)

' i C C(=)
Radio R rce Information C C(=)
BSS-APDU C C(=) C C(=)
Handover Number C C(=)
User error C C(=)
Provider error 0]
8.4.1.3 Parameter use
Invoke Id

For definition of this parameter see subclause 7.6.1.

Target Cell Id

For definition of this parameter see subclause 7.6.2. This parameter is only included if the service is not in an ongoing
transaction.

HO-Number Not Required

For definition of this parameter see subclause 7.6.6.

IMS|

For definition of this paramenter see subclause 7.6.2. This UMTS parameter shall be included if the access network
protocol is BSSAP and thereis an indication that the M S also supports UMTS.




Integrity Protection Information

For definition of this paramenter see subclause 7.6.6. This UMTS parameter shall be included if available and if the
access network protocol is BSSAP.

Encryption Information

For definition of this paramenter see subclause 7.6.6. This UMTS parameter shall be included if available and if the
access network protocol is BSSAP.

Radio Resource Information

For definition of this paramenter see subclause 7.6.6. This GSM parameter shall be included if the access network
protocol is RANAP and there is an indication that the UE also supports GSM.

BSS-APDU
For definition of this parameter see subclause 7.6.9.

Handover Number

For definition of this parameter see subclause 7.6.2. This parameter shall be returned, unless the parameter HO-
NumberNotRequired is sent.

User error

For definition of this parameter see subclause 7.6.1. The following errors defined in subclause 7.6.1 may be used,
depending on the nature of the fault:

- No handover number available;
- Systemfailure;
- Unexpected data value;
- DataMissing.
Provider error

See definition of provider errorsin subclause 7.6.1.

8.4.4 MAP_FORWARD_ACCESS_SIGNALLING service

8441 Definition

This serviceis used between MSC-A and MSC-B (E-interface) to passinformation to be forwarded to the A-interface of
MSC-B.

The MAP_FORWARD_ACCESS SIGNALLING serviceis anon-confirmed service using the primitives from
table 8.4/4.



8.4.4.2 Service primitives

Table 8.4/4: MAP_FORWARD_ACCESS_SIGNALLING

Parameter name Request Indication
Invoke Id M M(=)
’ Integrity Protection Information c =)
’ Encryption Information c Ci)
BSS-APDU M M(=)

8.4.4.3 Parameter use

For the definition and use of all parameters and errors, see subclause 7.6.1
Invoke Id

For definition of this parameter see subclause 7.6.1.

Integrity Protection Information

For definition of this paramenter see subclause 7.6.6. This UMTS parameter shall be included if available and if the
encapsulated PDU is BSSMAP Cipher Mode Command.

Encryption Information

For definition of this paramenter see subclause 7.6.6. This UMTS parameter shall be included if available and if the
encapsulated PDU is BSSMAP Cipher Mode Command.

BSS-APDU

For definition of this parameter see subclause 7.6.9.

Next Change

17.7  MAP constants and data types

17.7.1 Mobile Service data types

MAP- M5- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodules (3) map- Ms-DataTypes (11) version6 (6)}

DEFI NI TI ONS

IMPLICI T TAGS

BEG N
EXPORTS

- location registration types
Updat eLocat i onAr g,
Updat eLocat i onRes,
Cancel Locat i onAr g,
Cancel Locat i onRes,
Pur geMVs- Ar g,



Pur geM5- Res,

Sendl denti ficationArg,
Sendl denti fi cati onRes,
Updat eGpr sLocat i onAr g,
Updat eGpr sLocat i onRes,
| ST- Support | ndi cat or,

-- handover types

For war dAccessSignal i ng-Arg
Pr epar eHO Ar g,

Pr epar eHO Res,

Pr epar eSubsequent HO Ar g,

-- authentication managenent types
SendAut hent i cati onl nf 0Ar g,
SendAut hent i cat i onl nf oRes,

-- security managenent types
Equi pnent St at us,
Kc,

-- subscri ber managenent types
I nsert Subscri ber Dat aAr g,

I nsert Subscri ber Dat aRes,

Del et eSubscri ber Dat aAr g,

Del et eSubscri ber Dat aRes,
Subscri ber Dat a,

CDB- Dat a,

Subscri ber St at us,

ZoneCodeli st ,

maxNunf ZoneCodes,

O Csl,

D Csl,

O BecsnCanel TDPCri t eri alLi st,
T- BCSM CAMEL- TDP- Cri teri aLi st
SS-Csl,

Ser vi ceKey,

Def aul t Cal | Handl i ng,

Canel Capabi | i t yHandl i ng,
Basi cServiceCriteria,
Suppor t edCanel Phases,
maxNunOf Canel TDPDat a,

CUG | ndex,

CUG I nterl ock,

I nter CUG Restrictions,

I nt raCUG Opti ons,

| ST- Al ert Ti mer Val ue,

T-Csl,

T- Bcsmilri gger Det ecti onPoi nt,

-- fault recovery types
Reset Ar g,

Rest or eDat aAr g,
Rest or eDat aRes,

-- subscriber information enquiry types
Provi deSubscri ber | nf 0Ar g,

Provi deSubscri ber | nf oRes,

Subscri ber | nf o,

Locat i onl nf or mati on,

Subscri ber St at e,

-- any tine information enquiry types
AnyTi mel nt errogati onArg,
AnyTi el nt errogati onRes,

-- any tine information handling types
AnyTi meSubscri ptionl nterrogati onArg,
AnyTi meSubscri ptionl nterrogati onRes,
AnyTi meMbodi fi cati onArg,

AnyTi meMbdi fi cati onRes,

-- subscriber data nodification notification types
Not eSubscri ber Dat aMbdi fi edAr g,
Not eSubscr i ber Dat aMbdi fi edRes,



-- gprs location information retrieval types
SendRout i ngl nf oFor Gor sAr g,
SendRout i ngl nf oFor Gor sRes,

-- failure reporting types
Fai | ur eReport Ar g,
Fai | ur eReport Res,

-- gprs notification types
Not eMsPr esent For Gpr sAr g,
Not eMsPr esent For Gor sRes,

-- Mbility Managenment types
Not eMwt Event Ar g,
Not eMwt Event Res

| MPORTS
maxNunCf SS,
SS- Subscri pti onOpti on,
SS- Li st
SS- For BS- Code,
Passwor d
FROM MAP- SS- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) nap-SS-DataTypes (14) version6 (6)}

SS- Code

FROM MAP- SS- Code {
ccitt identified-organization (4) etsi (0) nobil eDormain (0)
gsm Network (1) nodules (3) map-SS-Code (15) version6 (6)}

Ext - Bear er Ser vi ceCode

FROM MAP- BS- Code {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) nap-BS-Code (20) version6 (6)}

Ext - Tel eservi ceCode

FROM MAP- TS- Code {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodules (3) map-TS-Code (19) version6 (6)}

AddressString,

| SDN- Addr essStri ng,

| SDN- Subaddr essStri ng,
AccessNet wor kSi gnal | nf o,

| MBI,

TVSI,

HLR- Li st
LvSI,
Identity,

d obal Cel I 1d,
Cel I 1dOr LAI,

Ext - Basi cSer vi ceCode,
NAEA- Pr ef erredCl ,

EM_PP- | nf o,

Subscri berldentity,

AgeO Locati onl nformati on,
LCSC i ent Ext er nal | D,
LCSAientlinternal ID

FROM MAP- CommpnDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map- CormonDat aTypes (18) version6 (6)}

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) nap-ExtensionDataTypes (21) version6 (6)}

Absent Subscri ber Di agnosti cSM



FROM MAP- ER- Dat aTypes {

ccitt identified-organization (4) etsi

(0) nobil eDomai n (0)

gsm Network (1) nodul es (3) nap-ER-DataTypes (17) version6 (6)}

-- location registration types

Updat eLocati onArg ::= SEQUENCE {
i MBi | VSl
nsc- Nunber [1] | SDN- AddressStri ng,
vl r - Nunber | SDN- Addr essStri ng,
| nsi [10] LMSI OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
vl r-Capability [6] VLR Capability OPTI ONAL }
VLR- Capabi lity ::= SEQUENCE{
support edCanel Phases [0] SupportedCanel Phases OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
sol saSupport I ndi cat or [2] NULL OPTI ONAL,
i st Support | ndi cat or [1] | ST-Support | ndi cat or OPTI ONAL,
super Char ger Support edl nSer vi ngNet wor KEnti ty [ 3] Super Chargerlnfo OPTI ONAL }
Super Chargerlnfo ::= CHO CE {
sendSubscri ber Dat a [0] NuLL,
subscri ber Dat aSt or ed [1] Agel ndicator }
Agel ndi cator ::= OCTET STRING (SIZE (1..6))
-- The internal structure of this paraneter is inplenentation specific.
| ST- Support I ndicator ::= ENUMERATED {
basi cl STSupport ed (0),
i st CommandSupport ed (1), ...}
-- exception handling:
-- reception of values > 1 shall be mapped to ' istConmandSupported '
Updat eLocat i onRes ::= SEQUENCE {
hl r- Number | SDN- Addr essStri ng,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
}
Cancel LocationArg ::= [3] SEQUENCE {
identity Identity,
cancel | ati onType Cancel | ati onType OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
Cancel | ati onType ::= ENUVERATED {
updat ePr ocedur e (0),
subscri pti onWt hdr aw (1),
- The HLR shall not send val ues other than |isted above
Cancel LocationRes ::= SEQUENCE {
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
PurgeMs-Arg ::= [3] SEQUENCE {
i i I MBI,
vl r- Nunber [0] | SDN- AddressString OPTI ONAL,
sgsn- Nunmber [1] | SDN- AddressString OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

-}




Pur geMs- Res :: = SEQUENCE ({

freezeTMsI [0] NuLL OPTI ONAL,
freezeP- TMSI [1] NuLL OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
Sendl dentificationArg ::= SEQUENCE {

t msi TVSI,

nunmber O Request edVect or s Nurmber O Request edVect or s,

segnent at i onPr ohi bit ed NULL OPTI ONAL,

-- if segnentation is prohibited the previous VLR shall not send the result
-- within a TC CONTI NUE nessage.

ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-}
Sendl dentificationRes ::= [3] SEQUENCE {
i msi | MBI OPTI ONAL,

-- IM5l nust be present if SendldentificationRes is not segnented.
-- If the TC Continue segnentation option is taken the |Msl nust be
-- present in one segnented transm ssion of SendldentificationRes.

aut henti cati onSet Li st Aut henti cati onSet Li st OPTI ONAL,

ext ensi onCont ai ner [2] ExtensionCont ai ner OPTI ONAL,

.}
Aut henti cationSetList ::= CHO CE {

tripletList [0] TripletlList,

gui ntupl et Li st [1] QuintupletList }
TripletList ::= SEQUENCE SIZE (1..5) OF

Aut henti cati onTri pl et
Qui ntupletList ::= SEQUENCE SI ZE (1..5) OF
Aut hent i cati onQui nt upl et

Aut henticationTriplet ::= SEQJENCE {

rand RAND,

sres SRES,

kc Kc,

.}
Aut henti cati onQui ntupl et ::= SEQUENCE {

rand RAND,

Xres XRES,

ck CK,

ik I K,

autn AUTN,

.}
[RAND :: = OCTET STRING (SI ZE (16))
[SRES :: = OCTET STRING (SI ZE (4))

[Kc ::= OCIET STRING (SIZE (8))
[XRES ::= OCTET STRING (SIZE (4..16))
[CK .= OCIET STRING (SIZE (16))
[[K::= OCIET STRING (SIZE (16))
[AUTN - = OCTET STRING (S| ZE (14..18))
[AUTS - = OCTET STRING (S| ZE (12..16))

-- gprs location registration types

Updat eGpr sLocati onArg :: = SEQUENCE {
i msi | MBI,
sgsn- Nunmber | SDN- Addr essStri ng,
sgsn- Addr ess GSN- Addr ess,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
sgsn- Capability [0] SGSN- Capability OPTI ONAL }




SGSN- Capabi l ity ::= SEQUENCE{

sol saSupport | ndi cat or NULL OPTI ONAL,
ext ensi onCont ai ner [1] ExtensionCont ai ner OPTI ONAL,
super Char ger Support edl nSer vi ngNet wor KEnti ty [2] Super Chargerlnfo OPTI ONAL ,
gpr sEnhancenent sSupport | ndi cat or [3] NuLL OPTI ONAL,
support edCanel Phases [ 4] Support edCanel Phases OPTI ONAL }

GSN- Address ::= OCTET STRING (S| ZE (5..17))
-- (ctets are coded according to TS GSM 03. 03

Updat eGpr sLocat i onRes ::= SEQUENCE {
hl r - Number | SDN- Addr essStri ng,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
.-}

| -- handover types

For war dAccessSi gnal | i ng-Arg ::= SEQUENCE {
an- APDU AccessNet wor kSi gnal | nf o,
ext ensi onCont ai ner [0] ExtensionContai ner OPTI ONAL,

.}

PrepareHO Arg ::= SEQUENCE {
targetCell1d d obal Cell 1 d OPTI ONAL,
ho- Nunmber Not Requi r ed NULL OPTI ONAL,
an- APDU 2] AccessNet wor kSi gnal | nfo OPTI ONAL,

nBi 3] I MBI OPTI ONAL,
ntegrityProtectionlnfo 4] IntegrityProtectionlnformation OPTI ONAL,

encryptionProtectionlnfo 5] EncryptionProtectionlnformation OPTI ONAL,
radi oResour cel nfornati on 6] Radi oResour cel nformati on OPTI ONAL,
ext ensi onCont ai ner 7] _Ext ensi onCont ai ner OPTI ONAL, bss-APDJ—

— External-StgnaHafo———————— OPTH-ONAL-

-}
Prepar eHO Res ::= SEQUENCE {
handover Nunber | SDN- Addr essStri ng OPTI ONAL,
bss- APDU Ext er nal Si gnal | nfo OPTI ONAL,
.}
Pr epar eSubsequent HO- Arg :: = SEQUENCE {
targetCellld G obal Cel | 1 d,
t ar get MSC- Nunber | SDN- Addr essStri ng,
bss- APDU Ext er nal Si gnal | nf o,
S}
Radi oResourcelnformation ::= OCTET STRING (SIZE (5..10))

-- (ctets are coded according the Channel Type information elenent in GSM 08. 08

IntegrityProtectionlnformation ::= OCTET STRING (SIZE (17..maxNumOf I ntegritylnfo))
-- (ctets are coded according to 3G TS 25.413

[maxNun¥ I ntegritylnfo | NTEGER ::= 100

Encryptionlnformation ::= OCTET STRING (SIZE (17..maxNumOf Encryptionl nfo))
-- (ctets are coded according to 3G TS 25.413

[maxNunY Encrypti onl nfo | NTEGER :: = 100 |

Next Change




19.2 Handover procedure

19.2.2 Handover procedure in MSC-A

This subclause describes the handover procedure in MSC-A, including the request for a basic handover to another MSC
(MSC-B), subsequent handover to athird MSC (MSC-B") or back to the controlling MSC (MSC-A).

19.2.2.1 Basic handover

When MSC-A has decided that a call hasto be handed over to MSC-B, the Handover Control Applicationin MSC-A
reguests the MAP application to initiate the MAP_PREPARE_HANDOVER request to MSC-B.

MSC-A opens the dialogue to MSC-B with aMAP_OPEN request containing no user specific parameters and sends a
MAP_PREPARE_HANDOVER request. This request may optionally contain an indication that a handover number
alocation is not required, targetCellld, for compatibility reasons, and all information required by MSC-B to alocate the
necessary radio resources. The reguest may also contain IMSI, UMTS encryption information and UMTS integrity
protection information that are necessary parameters for inter-system handover from GSM to UMTS. GSM radio
resource information (channel type) may be included for inter-system handover from UM TS to GSM. The conditions
when these parameters shall be included are described in detail in 3G TS 23.009.

If MSC-B accepts the dialogue, it returnsa MAP_PREPARE_HANDOVER confirmation containing a handover
number, unless the request has included the HO-NumberNotRequired parameter, and BSSAP information which is
forwarded to and handled by the Handover Control Applicationin MSC-A.

Optionally MSC-A can receive, after aMAP_PREPARE_HANDOVER confirmation, a
MAP_PROCESS ACCESS SIGNALLING indication containing BSSAP information.

When the connection has been established between the MS and MSC-B, MSC-A will be informed by a
MAP_SEND_END_SIGNAL indication.

When MSC-A wants to clear the connection with BSS-B, an indication from the Handover Control Applicationis
received in the Map Application to send the MAP_SEND_END-SIGNAL response to MSC-B to close the MAP
dialogue.

MSC-A may abort the handover procedure at any time (e.g. if the call is cleared).
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46.1 Basic Inter-MSC Handover

When aMobile Station is handed over between two M SCs, the establishment of a connection between them (described
in 3GPP 23.009) requires interworking between A-Interface and E-Interface.

The signalling at initiation, execution, completion of the Basic Inter-M SC handover procedure is shown in figures 21 to
26 with both possible positive or negative outcomes.

Additionally figure 21b shows the possible interworking when the trace related message is transparently transferred on
the E-Interface at Basic Inter-M SC Handover initiation.

RNS- A 3G MsC- A MSC- B
RELOCATI ON
-------------- >| MAP PREPARE HANDOVER
REQUI RED | ---emmmmmem e Sl +
request Possi bl e Al'l oc.
of a handover
+no. in the VLR-B
BSS- B

Figure 21a: Signalling for Basic Inter-MSC Handover initiation (no trace related messages

transferred)
RNS- A ?QFNBC-A MSC- B
RELOCATI ON
-------------- >| MAP PREPARE HANDOVER
REQU RED |------o-moo oo S| oo aee oo +
request (**) P?55|ble Al'l oc.
a. handover
in the VLR-B
+ ---------------- +
BSS- B
HANDOVER REQUEST
M5C | NVOKE TRACE
_______________ >( * % )
Figure 21b: Signalling for Basic Inter-MSC Handover initiation (MSC invoke trace message
transferred)
(*): Tracing invocation has been received from VLR.
(**): In that case, HANDOVER REQUEST and MSC INVOKE TRACE messages are included within the
BSS-apdu parameter.

(*¥**): MSC INVOKE TRACE isforwarded to BSS-B if supported by MSC-B.
Possible Positive outcomes

a) successful radio resources all ocation and handover number allocation (if performed):
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RNS- A

3G MsC- A

REL@ATI ON COVW

I\/AP PREPARE HANDOVER

r esponse
AND

MSC- B
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BS
HANDO\/ER REQUEST

b) radio resources allocation queued and successful handover number allocation (if performed). Later successful
radio resources allocation indication:

RNS- A

3G MsC- A

REL(I;ATI ON COoM

I\/AP PREPARE HANDOVER

I' esponse

I\/AP PROCESS ACCESS

\/AND SI GNALLI NG r equest

MSC- B

BSS- B
EUI NG | NDI CATI ON

Figure 22: Signalling for Basic Inter-MSC Handover execution (Positive outcomes)

Possible Negative outcomes

c) user error detected, or handover number allocation unsuccessful (if performed), or component rejection or
dialogue abortion performed by M SC-B:

RNS- A

REL@ATI ON PREP.

FAI LURE( Not & 1)

3G MsC- A

d) radio resources allocation failure:

RNS- A 3G

REL(I;ATI ON PREP.

Al LURE( Not & 1)

ARATI ON

VSC- B BSS- B
MAP PREPARE HANDOVER r es Ense
negat Ive result, MAP CLOSE
NAP U P-ABORT T
ARATI ON
VEC- A VSC- B BSS- B

I\/AP PREPARE HANDOVER

I' esponse

HANDO\/ER FAI LURE

e) radio resources allocation queued and successful handover number alocation (if performed). Later unsuccessful
radio resources allocation:
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RNS- A 3G MsC- A MSC- B BSS- B
EUI NG | NDI CATI ON

I\/AP PREPARE HANDOVER

I' esponse

I\/AP PROCESS ACCESS

SI GNALLI NG request
RELOCATI ON PREPARATI ON

EAI LURE( Not & 1)

f) unsuccessful handover execution (Reversion to the old radio resources):

RNS- A 3G MsC- A MSC- B BSS- B
RELOCATI ON

MAP U - ABORT

Figure 23: Signalling for Basic Inter-MSC Handover execution (Negative outcomes)

NOTE 1: Possible rejection of the handover because of the negative outcome of MAP or RANAP procedure.

RNS- A 3G MSC- A M5C- B BSS- B
HANDO\/ER COVPLETE

'\/AP SEND END SI G\IAL request ----------------

IU RELEASE CO\/MAND

Figure 24: Signalling for Basic Inter-MSC Handover completion

Positive outcome

RNS- A 3G MBC- A VSC- B BSS-B
MAP SEND END SI GNAL
‘response CLEAR COMWMAND
(Note 2)

Figure 25: Signalling for Basic Inter-MSC Handover completion (Positive outcome)

Negative outcome
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RNS- A 3G MsC- A M5C- B BSS- B
MAP U P - ABORT

Figure 26: Signalling for Basic Inter-MSC Handover completion (Negative outcome)

NOTE 2: From interworking between MAP and BSSMAP point of view, when the call is released.

The handover procedure is normally triggered by RNS-A by sending a RELOCATION REQUIRED message on lu-
Interface to 3G-MSC-A. Theinvocation of the Basic Inter-M SC handover procedure is performed and controlled by
3G-MSC-A. The sending of the MAP Prepare-Handover request to MSC-B istriggered in 3G-MSC-A upon receipt of
the RELOCATION REQUIRED message. For compatibility reason, the cell identity of the cell where the call isto be
handed over in MSC-B area, provided in the RELOCATION REQUIRED message, is mapped into targetCellld MAP
parameter and the HANDOVER REQUEST message is encapsulated in the bsssAPDU MAP parameter of the Prepare-
Handover MAP request. MSC-B can invoke another operation towards the VLR-B (allocation of the handover number
described in 3GPP 29.002).

Additionally, if tracing activity has been invoked, the trace related message can be transferred on the E-Interface
encapsulated in the bsssAPDU MAP parameter of the Prepare-Handover Request. If transferred, one complete trace
related message at atime shall beincluded in the bsssAPDU MAP parameter after the HANDOVER REQUEST

message.
The interworking between Prepare Handover and RELOCATION REQUIRED is asfollows:

| 25. 413 209. 002 | Not es
rFrgg \évgrg RELOCATI ON REQUI RED MAP PREPARE HANDOVER r equest
g _ _ - ho- Number Not Requi r ed 1
BSSMAP i nf or nati on -targetCeII d
el ement s bss-APDU 2
HA EgJEST
QC(‘ I I\ I(VI:
or—NBC | N\VOKE TRACE)
rngiultitve RELOCATI ON CVD MAP PREPARE HANDOVER response 3
-handover nunber
QJEUI NG NDI CATI ON
HANDOVER REQUEST
ACKNO/\LEDGE)
Plggalt .t ve| RELOCATI ON PREP FAILURE ~ MAP PREPARE HANDOVER 4
equj pnent fajlure stem Fai |l ure
equi pnent fallure Handover Nunber
_ aval | abl e
e pnent fajlure Unexpect edDat aVal ue
aw prent failure Data M ssi ng
equj pnent fajlure MAP Cl.OSE
equl pnent faillure MAP U P - ABORT

NOTE 1: The BSSMAP information elements are already stored in 3G-MSC

The ho-NumberNotRequired parameter isincluded by 3G-MSC-A, when 3G-M SC-A decides not to use
any circuit connection with MSC-B. No handover number shall be present in the positive result. Any
negative response from MSC-B shall not be due to handover number allocation problem.

NOTE 2: The process performed on the RANPAP information elements received in the RELOCATION
REQUIRED message is described in the 3GPP 25.413.
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NOTE 3: The response to the Prepare-Handover request can include in its bsssAPDU parameter, identifying the
GSM-0806 protocol, either aBSSMAP QUEUING INDICATION, or aBSSMAP HANDOVER

NOTE 4:

The interwork

REQUEST ACKNOWLEDGE.

In the first case, 3G-MSC-A shall wait for the radio resources allocation response from MSC-B,

transmitted to 3G-MSC-A as described in subclause 4.5.4.

In the second case, the positive result triggersin 3G-M SC-A the sending on lu-Interface of the

RELOCATION CMD.
In the third case, the positive result triggers in 3G-M SC-A ene-of-the following:
—optionathyr-the sending of the RELOCATION PREP FAILURE.

The possible sending of the RELOCATION PREP FAILURE message is described in the 3G 25.413.

(The possible sending of the RELOCATION PREP FAILURE message upon receipt of the HANDOVER

FAILURE is out of the scope of the 3GPP 29.010 and liesin the 3G 25.413).

ing between Send End Signal and HANDOVER COMPLETE in MSC-B is asfollows:

Positive
result
Negati ve
resul t

| 08. 08 209. 002
HANDOVER COVPLETE MAP SEND END SI GNAL request
-bss
DO\/ER &O\/PLETE)
' CLEAR COWAND . MAP SEND END SI GNAL response
-Call Control rel ease
CLEAR COMVAND
-Call Control release MAP CLOSE
-Call Control release MAP U P - ABORT

NOTE 1: The positive empty result triggers the clearing of the Radio Resources on the A-Interface and the release
of the SCCP connection between MSC-B and BSS-B. If acircuit connection is used between 3G_MSC-A
and MSC-B, the 'Call Control release’ clearing cause shall only be given to BSS-B when MSC-B has

NOTE 2:

received a clearing indication on its circuit connection with 3G_MSC-A.

The abortion of the dialogue or the rejection of the component triggersin MSC-B the clearing of its
circuit connection with 3G_MSC-A, if any, of the Radio Resources on the A-Interface and the release of

the SCCP connection between MSC-B and BSS-B.

The interworking between Send End Signal and GLEAR-IU RELEASE COMMAND in 3G_MSC-A isasfollows:

Positive
result

Negati ve
resul t

| 209. 002 25. 413
MAP SEND END SI GNAL | U RELEASE COVIVAND
response -bss- - Handover
DO\/ER EJ(J\/PLETE) Successf ul

The interworking between HANBOVER FAH-UREREL OCATION CANCEL in case of reversion to old channel of the

MSUE and U

ser Abort in 3G-MSC-A isasfollows:
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| 25. 413 2069. 002 | Not es
For war d RELOCATI ON CANCEL MAP U - ABORT
nessage _
- Reversjon to old

channel
Fggh}%ve RELOCATI ON CANCEL ACKNOW.EDGEMENT
Negatjve| 0T TTTTTTTTTTToTTTToTTommmommomnomoonos T
resul t

4.6.2  Subsequent Inter-MSC Handover from 3*-3G-MSC-B back to MSC-

When aMobile Station is being handed over back to MSC-A, the procedure (described in TS 23.009) requires
interworking between A-Interface, lu-interface and E-Interface.

The signalling at initiation, execution and completion of the Subsequent Inter-M SC handover procedure is shown in
figures 27 to 31.

RNS- A 3G MsC-B MG A

RECOCATION
-------------- > VAP_ PREPARE _SUBSEQUENT
REQOIRED [ ------------------------ >
HANDOVER T equest

BSS- B
AANDOVER REQUES
__________________ >
Possible Positive outcomes
a) successful radio resources alocation:
RNS- A 3G MsC-B MEC- A BSS- B
HANDOVER REQUESI
L = = = = = = = = === == == = =
ACKNOWEDGE
VAP PREPARE SUBSEQUENT
e = = = = = = = === === ==========
AANDOVER T Eesponse
RECOCATITONCIVD
L = = = = = = == == = = =
b) radio resources allocation queued. L ater successful radio resources allocation indication:
RNS- A 3G MsCG-B MEC- A BSS- B
QOEUI NG TTNDITCATITON

IVAF FREFARE SUBSEVUENI

AANDOUVER T €SPONnse

ACKNNL EDOC

IVAF FURVWRD ACLESS

Sl GNALLT NG T €equest

RELUCATT ON CVD
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Possible Negative outcomes

C) user error detected, or component rejection or dialogue abortion performed by MSC-A:

RNS- A 3G M5C- B VEC- A BSS- B
IVAF FREFARE SUGSEVUENT  FANDUVER
TR

RELUCATTON FREF[ TEesSponse negatrve result
TR

FAI'LURE(NOUE 1)

d) component rejection or dialogue abortion performed by MSC-A:

RNS- A 3G M5C-B MEC- A BSS- B
VAP CLCSE, VAP U P_ABCORI

U RELEASE

COVIVAND

€) radio resources allocation failure:

RNS- A 3G MsC- B M5C- A BSS: B
AANDOWVER FAI LURE
K- - - - - - - ---=-=-=-=---
IVAF PREFARE SUBSEUUENI
Lo - - - - - - - - - ----=-=-==-=-=-
RELULATT ON FREF AANDOVER T esponse
K- - - - - - - - =--=----

FAI LURE( NOLUE 1)

f) radio resources allocation queued. L ater unsuccessful radio resources allocation:

RNS- A 3G MsC-B MEC- A BSS- B
LUEUI NG T INDIECATT UN
C------------------

IVAF FREFARE SUBSEVUEN]

FANDOVER T ESPONSse

AANDOUVER FAI LURE

IVAF FURVWRD ACLESS

RELUCATT ON FREF Sl GNALLT NG T equest

NOTE 1: Possible rejection of the handover because of the negative outcome of MAP or BSSMAP procedure.

BSS- B MSC- A 3G MsC-B RNS- A
HANDOVER
-------------- > VAP SEND END SIGNAL
COWLETE [ -----------------------~ >
response

U RECEASE COVWAND |

NOTE: Positive outcome case shown in figure 9.
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BSS- B MSC- A 3G MsC-B RNS- A
HANDOVER
-------------- > VAP SEND END SIGNAL
COWLETE [ -----------------------~ >
response

IVAF U F - ABURI

't RECEASE COVWAND |

NOTE 1: Abnormal end of the procedure which triggers the clearing of all resourcesin 3G-MSC-B.

The interworking between Prepare Subsequent Handover and RELOCATION REQUIRED is as follows:
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| 25. 413 29.002 [ Notes
________ [ .
Forward | REC. REQUIRED VAP PREPARE SUBSEQUENT HANDOVER
message reguest
-tar get _VBC nunber
-targetCeliid
-bss- APDO(
N ER REQUEST)
RANAP T nf or mati on BSSVAP T nf or nati on
el enents: el enents:

VB Cassnmark 2 C\VP

Source 1d Cell 1 d (serving)

farget 1d Cel T 1Td (target)

Cause Cause 1

VB Cassmark 3 CVB

i nf 0 St ored/ gener at ed
n/ by 3G NVBC B:
VESSage 1ype
Channel_Type
Speecit Ver si on
Priorrty
nterf erence Band
to be used
Posi t1 ve| RECOCATI ON CND. VAP PREPARE SUBSEQUENT HANDOVER
result response 2
-bss- APDU
QOEUI NG I NDICATION
or N ER REQUEST
ACK] T EDGE_Or
HANDOVER FAI'CURE)

RANAP T nformati on BSSVAP 1 nf ormati on

el enents. el enents,

C3 information C3 information
_________________________________________________________ O === ==
Negative| REL. PREP. FAILCURE VAP _PREPARE SUBSECQUENT 3
result HANDOVER T esponse

equj pnent ftajjure Onknown_ VSC

equl pnent farfare Supbsequent Handover

Fairfure
equipnent fajjure Unexpect edDat aval ue
equi pnent _fariare Data M sSsing

U RECEASE COVIVAND

equj pnent ftajjure VAP CLOSE

equi pnent ftarture VAP U P - ABORI

NOTE 1: The mapping of cause code values between BSSMAP and RANAP is FFS.
NOTE 2: The response to the Prepare-Subseguent-Handover request can include in its bsssAPDU parameter,

identifying the GSM-0806 protocol, a BSSMAP QUEUING INDICATION, or a BSSMAP

HANDOVER REQUEST ACKNOWL EDGE or aBSSMAP HANDOVER FAILURE.

In the first case, 3G-M SC-B shall wait for the radio resources allocation response from MSC-A,
transmitted to 3G-MSC-B as described in subclause 4.5.4.

In the second case, the positive result triggers in 3GM SC-B the sending on lu-Interface of the
RELOCATION COMMAND.

In the third case, the positive result triggers in 3G-M SC-B the sending of the RELOCATION

PREPARATION FAILURE.

NOTE 3: The possible sending of the RELOCATION PREPARATION FAILURE messageis
described in the 3GPP 25.413.
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The interworking between Send End Signal Result and HANDOVER COMPLETE in MSC-A is asfollows:

| Uo. Uo 9. UUZ | NOU €S
________ L U
FOTIrwWdar d FANDOVER CUVFLETE IVAF SEND END Sl GNAL
nmessdge response
FOSITTVeE
result
Negdall ve
result IVAF U'F - ABURI L

NOTE 1: The abortion of the dialogue ends the handover procedure with 3G-M SC-B.

4.6.3 Subsequent Inter-MSC Handover to third MSC

When a Mobile Station is being handed over to athird M SC, the procedure (described in 3GPP 23.009) does require

one specific interworking case in MSC-A between E-Interface from 3G-MSC-B and E-Interface from MSC-B' other
than the combination of the ones described in the subclause 4.6.1 and 4.6.2.

RNS- A 3G MsC-B MEC- A M5C- B!

RECOCATION
----------- > VAP_ PREPARE _SUBSEQUENT
REQOCRED |- -------------------- >
HANDOVER T equest VAP PREPARE

AANDUVER T €qUeESt

Possible Positive outcomes

a) successful radio resources allocation:
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RNS-A 3G MBC-B MBC- A VBC- B
BSS- B
AANDUVER
REQUEST _
CRINWL ELS

IVAF FREFARE HFAN

IVAF FREFARE SUBSEVUENI

response

AANDUVER T €SPONnSse

RELUCATT ON

COVIVAND

b) radio resources allocation queued and successful handover number allocation, if performed. L ater successful
radio resources allocation indication:
RNS- A 3G MG B MG A MG B
BSS- B
COEUI NG
L e = = = = = =
ITNDI—CAT.
VAP PREPARE HANDOVER
e = = = = = = = === === =
VAP PREPARE SUBSEQUENT response
e = = = = = = = === == ========
AANDOVER T Eesponse
HANDOVER
L = = = = = = =
REQUES]
CRNOWCEDG
|
VAP PROCESS ACCESS
e = = = = = = = === === =
VAP FORWARD ACCESS SIFtGNACCI NG T eqguest
e = = = = = = = === == ========
SIFtGNACCI NG T eguest
RECOCATION

Possible Negative outcomes
C) user error detected, or component rejection or dialogue abortion performed by MSC-B':

RNS- A

3G MsC-B

MEC- A

M5C- B'

BSS- B!
OVER

IVAF FREFARE HAN

response _negatilryv

E resul'l

-

IVAF CLUGE

IVAF U F - ABURI

IVAF FREFARE SUBSEVUEN]

FANDOUVER T ESPONSE Nnegd

I've

RELUCATT ON

result

FREFARATIT UN

FAlI LURE

(Note 1)

d) radio resources allocation failure:
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RNS- A 3G MsC- B MEC- A MEC B
BSS- B!
FANDOUVER
Ce - - - - - - -
FAl LURE

IVAF FREFARE FAN

UVER

IVAF FREFARE SUBSEVUEN

response

FANDOVER T ESPONSE

RELUCATT ON

FREFARATIT UN

FAlI LURE

(Note 1)

€) radio resources allocation queued and successful handover number allocation (if performed). Later unsuccessful

radio resources allocation:

RNS- A 3G MsC-B MSC- A MSC- B
BSS- B
EUI NG
K- - - =-=-=-=-=
I NDI CAT.
IVAF FPREFARE PRANDUVER
K- - - - - - --=-=-=--
IVAF PREFARE SUBSEUUENI response
R
AANDOVER T esponse
FANDOVER
L= === === =
FAl LURE

IVAF FRULESS AULLE

}e)

|
SOI GNALLT NG T Eequest

IVAF FURVWRD ACLESS

Sl GNALLT NG T equest

RELUCATT ON

FREFARATIT UN

FAl LURE

(NOt e 1)

NOTE 1. Possible rejection of the handover because of the negative outcome of MAP or BSSMAP procedure.

Positive outcome
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RNS- A 3G MSC-B MEC- A M5C- B!

BSS- B!

FANDUVER

COVFLETE

IVAF SEND END Sl GNAL

IVAF SEND END  SI GNAL

U RELEASE

Negative outcome

RNS- A 3G MsC-B MBC- A MBC- B'
RECOCATI ON BSS- B!
----------- >
CANCEL VAP—PROCESS ACCESS

_____________________ >

SOIGNALLT NG Tegquest (Nl e 1)

IVAF U - ABURI

RELUCATT ON

NOTE 1: Specific interworking case detailed below.

The specific interworking case in MSC-A compared to the subclauses 4.5.1 and 4.5.2 occurs between HANDOVER

FAILURE encapsulated in a Process Access Signalling from 3G-M SC-B and the abortion of the dialogue with M SC-B'
in the case of areversion to old channel of the MS:

| 9. UUZ 9. UUZ | NOU €S

________ O - m m m e Em e e e e e e e e e E e o e o e e e e o e e e e e e e e e e e e e e e o o o o @ = o= o= o= o=

FOTrWdar d IVAF FRULESS- ST GNALLT NG

MESSA(JeE reqguest
- DSS- AFDUL IVAF U - ABURI L
FANDOVER FAILURE)

FOST 1T Ve

result

Negdal i ve

result IVAF U F - ABURI Z

NOTE 1: The abortion of the dialogue triggersin M SC-B' the clearing of the circuit connection with MSC-A, if
any, and of the Resources between MSC-B' and BSS-B'.The abortion of the dialogue ends the handover
procedure with MSC-B'.

NOTE 2: The abortion of the dialogue ends the handover procedure with 3G-M SC-B.
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4.7 Inter-MSC Handover (GSM to UMTYS)

The general principles of the handover procedures are given in 3GPP TS 23.009. 3GPP TS 29.010 gives the necessary
information for interworking between the 3GPP 25.413 RANAP protocol, GSM handover procedures and the 3GPP
29.002 MAP protocol. The RANAP protocol is used between the RNS and the 3G_MSC.

The following four principles apply for the Inter-M SC handover GSM to UMTS:
The BSSMAP parameters required for Inter-M SC handover GSM to UMTS are generated asin GSM.

Received RANAP parameters, e.g. cause code or transparent container, are mapped to the appropriate BSSMAP
parameters, e.g. cause code or Handover command.

The RANAP parameters required for Inter-M SC handover GSM to UMTS are generated from received or stored GSM
parameters.

4.7.1 Basic Inter-MSC Handover

When aMobile Station is handed over between two M SCs, the establishment of a connection between them (described
in 3GPP 23.009) requires interworking between A-Interface, lu-Interface and E-Interface.

The signalling at initiation, execution and completion of the Basic Inter-M SC handover procedure is shown in figures 37
to 42 with both possible positive or negative outcomes.

Additionally figure 37b shows the possible interworking when the trace related message is transparently transferred on
the E-Interface at Basic Inter-M SC Handover initiation.

BSS- A MSC- A 3G MsC-B
HANDOVER
-------------- > MAP PREPARE HANDOVER
REQUI RED [ -----mmmmm e e e e e o b I R +
request Pgssr ble Alloc.
a. handover
in the VLR-B
+ ________________
RNS- B

Figure 37a: Signalling for Basic Inter-MSC Handover initiation (no trace related messages transferred)

BSS- A MSC- A 3G MsC-B
HANDOVER
-------------- >| MAP PREPARE HANDOVER
REQUI RED | ---------omommae oo > I R T I R +
request (**) Pgssr ble All oc.
a. handover
in the VLR B
+ ________________
RNS- B

CN | NVOKE TRACE .
............... >( )

Figure 37b: Signalling for Basic Inter-MSC Handover initiation (CN invoke trace message transferred)

*): Tracing invocation has been received from VLR.

(**): In that case, HANDOVER REQUEST and MSC INVOKE TRACE messages are included within the AN-
apdu parameter.
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(*¥**): CN INVOKE TRACE isforwarded to RNS-B if supported by 3G_MSC-B.

Possible Positive outcomes: successful radio resources allocation and handover number allocation (if performed):

BSS- A M5C- A 3G MsC-B RNS- B
REL(I;ATI ON REQUEST
ACKNO/\L EDGE

I\/AP PREPARE HANDOVER

r esponse
HANDO\/ER COMVAND

Figure 38: Signalling for Basic Inter-MSC Handover execution (Positive outcome)

Possible Negative outcomes

a) user error detected, or handover number allocation unsuccessful (if performed), or component rejection or
dialogue abortion performed by 3G_MSC-B:

BSS- A MEC- A 3G MsC-B RNS- B

MAP PREPARE HANDO\/ER re%ganse
negat Ive result,

I\/AP U P- ABORT
HANDO\/ER REQUI RED

REJECT (Note 1)

b) radio resources allocation failure:

BSS- A M5C- A 3G MsC-B RNS- B
REL@ATI ON FAI LURE

I\/AP PREPARE HANDOVER

r esponse
HANDO\/ER REQUI RED

REJECT (Note 1)

¢) unsuccessful handover execution (Reversion to the old radio resources):

BSS- A M5C- A 3G MsC-B RNS- B
HANDOVER S
FAlI LURE

MAP U - ABORT

| U RELEASE C(]\/IVAND

Figure 39: Signalling for Basic Inter-MSC Handover execution (Negative outcomes)
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NOTE 1: Possible rejection of the handover because of the negative outcome of MAP or RANAP procedure.

BSS- A MEC- A 3G MsC- B RNS- B
RELOCATI ON COWPLETE
MAP SEND END SI GNAL request

Figure 40: Signalling for Basic Inter-MSC Handover completion

Positive outcome

BSS- A MSC- A 3G MSC- B RNS- B
MAP SEND END S| GNAL
‘response | U RELEASE COMMAND_
“(Note 2)

Figure 41: Signalling for Basic Inter-MSC Handover completion (Positive outcome)

Negative outcome
BSS- A MSC- A 3G MSC-B RNS- B
MAP U P - ABORT

Figure 42: Signalling for Basic Inter-MSC Handover completion (Negative outcome)

NOTE 2: From interworking between MAP and RANAP point of view, when the call is released.

The handover procedure is normally triggered by BSS-A by sending a HANDOV ER REQUIRED message on A-
Interface to MSC-A. The invocation of the Basic Inter-M SC handover procedure is performed and controlled by M SC-
A. The sending of the MAP Prepare-Handover request to 3G_MSC-B istriggered in MSC-A upon receipt of the
HANDOVER REQUIRED message. For compatibility reason, the cell identity of the cell where the call isto be handed
over in 3G_MSC-B area, provided in the HANDOVER REQUIRED message, is mapped into targetCellld MAP
parameter and the HANDOVER REQUEST message is encapsulated in the an-APDU MAP parameter of the Prepare-
Handover MAP request. 3G_MSC-B can invoke another operation towards the VLR-B (allocation of the handover
number described in 3GPP 29.002).

Additionally, if tracing activity has been invoked, the trace related message can be transferred on the E-Interface
encapsulated in the an-APDU MAP parameter of the Prepare-Handover Request. If transferred, one complete trace
related message at atime shall beincluded in the an-APDU MAP parameter after the HANDOVER REQUEST
message. Note: UMTS supports only CN initiated tracing.

The interworking between Prepare Handover and HANDOV ER REQUIRED is as follows:
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For war d HANDOVER REQUI RED  MAP PREPARE HANDOVER request

nmessage
_ _ - ho- Number Not Required| 1
BSSMAP i nf or mati on -tar?etCeII d
el enent s _
- ntle%rloty protection
-Encryption info
- an- 2
HANDOVER' REQUEST
MSC | NVOKE TRACE) 3
Fggiultitve MAP PREPARE HANDOVER r esponse 4
- handover nunber
- an- APDU

HANDOVER REQUEST
ACKNOW.EDGE “or

HANDOVER FAI LURE)
Negaltitve HANDOVER REQUI RED REJECT MAP PREPARE HANDOVER| 5

e uj pnent fajlure stem Fai |l ure
ul pment ftailure gl\a}gldlover Nunbe

e ui pnent fajlure Unexpect edDat aVal ue
ui pnent failure Data M ssi ng

equj pnent fajlure MAP Cl.OSE

equl pnent faillure MAP U P - ABORT

NOTE 1: The ho-NumberNotRequired parameter isincluded by MSC-A, when MSC-A decides not to use any
circuit connection with 3G_MSC-B. No handover number shall be present in the positive result. Any
negative response from 3G_MSC-B shall not be due to handover number alocation problem.

NOTE 2: The process performed on the BSSMAP information elements received in the HANDOV ER REQUIRED
message is described in the GSM Recommendation 08.08.

NOTE 3: The process performed on the BSSMAP information elements received in the MSC INVOKE TRACE
message is described in subclause 4.5.5.6.

NOTE 4: The response to the Prepare-Handover request can include in its an-APDU parameter, identifying the
GSM-0806 protocol, either aBSSMAP HANDOVER REQUEST ACKNOWLEDGE or aBSSMAP
HANDOVER FAILURE.

In the first case, the positive result triggersin MSC-A the sending on A-Interface of the HANDOVER
COMMAND.

In the second case, the positive result triggersin MSC-A optionally the sending of the HANDOVER
REQUIRED REJECT.

(The possible sending of the HANDOVER REQUIRED REJECT message upon receipt of the
HANDOVER FAILURE isout of the scope of the GSM 29.010 and lies in the GSM 08.08).

NOTE 5: The possible sending of the HANDOVER REQUIRED REJECT message is described in the GSM 08.08.

The interworking between Prepare Handover and RELOCATION REQUEST in 3G_MSC-B isasfollows:
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| 29.002 25.413 | Notes
p@PuPREPARE HANDOVER RELOCATI ON REQUEST
- hg Nunber Not Requi r ed
-tar?et Cellld
-Integrity protection info
-Enc'ro\ tl(Oﬂ I nfo
HANDOVER REQUEST
VSC | NVOKE TRACE)
BSSMAP i nfornmati on RANAP i nfornmati on
el enent s: el enent s:
Channel Type RAB paraneters
use . Cause .
SRNC to t RNC container sSRNC to t RNC cont al ner
: Rf 0 st306r ﬁ/%/ g%ner at ed
CNy donal n i ndi cat or
" MAP PREPARE HANDOVER ~ RELOCATI ON REQUEST ACK
rgsponse
HANDO\/E& REQUEST ACK)
BSSMAP i nf or mati on RANAP i nformati on
el enent s: el enent s:
Layer 3 info t RNC t o sRNC cont ai ner
" MAP PREPARE HANDOVER ~ RELOCATI ON FAI LURE
response
-an- Al &
HANDO\/E FAI LURE)

The interworking between Send End Signal and RELOCATION COMPLETE in 3G_MSC-B isasfollows:

Positive
result
Negati ve
resul t

| 25. 413 29. 002
RELOCATI ON COVPLETE MAP SEND END SI GNAL request
- an- APDUY(
HANDOVER™ COMPLETE)
1 U RELEASE COMVAND VAP SEND END SI GNAL response
-Nornal rel ease
| U RELEASE COVIVAND
-Nornmm| rel| ease MAP CLOSE
-Nornal rel ease MAP U P - ABORT

NOTE 1: The positive empty result triggers the clearing of the Radio Resources on the lu-Interface and the release
of the SCCP connection between 3G_MSC-B and RNS-B. If acircuit connection is used between MSC-A
and 3G_MSC-B, the 'Normal release' clearing cause shall only be given to RNS-B when 3G_MSC-B has

received a clearing indication on its circuit connection with MSC-A.

NOTE 2: The abortion of the dialogue or the rejection of the component triggersin 3G_MSC-B the clearing of its

The interwork

circuit connection with MSC-A, if any, of the Radio Resources on the lu-Interface and the
SCCP connection between 3G_MSC-B and RNS-B.

ing between Send End Signal and CLEAR COMMAND in MSC-A isasfollows:

release of the
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| 29. 002 08. 08 | Not es
For war d MAP SEND END S| GNAL CLEAR COVMAND
nmessage request
- an- APDUY( - Handover
HANDOVER"™ COVPLETE) Successf ul
Positive
result
Negat i ve
resul t

The interworking between HANDOVER FAILURE in case of reversion to old channel of the MS and User Abort in
MSC-A isasfollows:

| 08. 08 29. 002 | Not es
For war d HANDOVER FAIl LURE MAP U - ABORT
nmessage .
- Reversjon to old
channel

Positi ve
result
Negati ve

esul t

4.7.2 Subsequent Inter-MSC Handover from MSC-B back to 3G_MSC-A

When a Mobile Station is being handed over back to 3G_MSC-A, the procedure (described in GSM 23.009) requires
interworking between A-Interface, lu-Interface and E-Interface.

The signalling at initiation, execution and completion of the Subsequent Inter-M SC handover procedure is shown in
figures 43to 47.

BSS- A M5C- B 3G MsC- A

-------------- > MAP PREPARE SUBSEQUENT
REQU RED | -:mccmmmmmmmee e >
HANDOVER r equest

RNS- B

RELOCATI ON REQUEST ‘

Figure 43: Signalling for Subsequent Inter-MSC Handover back to 3G_MSC-A initiation

Possible Positive outcomes: successful radio resources allocation:

BSS- A V5C- B 3G MsC- A RNS- B
REL(I;ATI ON REQUEST
ACKNO/\L EDGE

I\/AP PREPARE SUBSEQUENT

HANDO\/ER response
HANDO\/ER COWAND

Figure 44: Signalling for Subsequent Inter-MSC Handover back to 3G_MSC-A execution (Positive
outcome)
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Possible Negative outcomes

a) user error detected, or component rejection or dialogue abortion performed by 3G_MSC-A:

BSS- A M5C- B 3G MSC- A RNS- B
MAP PREPARE SUBSEQUENT HANDOVER

HANDO\/ER REQUI RL response negative result

REJECT (Not e 1)‘

b) component rejection or dialogue abortion performed by 3G MSC-A;

BSS- A M5C- B 3G MsC- A RNS- B
I\/AP CLOSE, MAP U P ABORT

¢) radio resources allocation failure:

BSS- A M5C- B 3G MG A RNS- B
REL@ATI ON FAI LURE

I\/AP PREPARE SUBSEQUENT

HANDO\/ER REQUI R_D HANDOVER r esponse

REJECT (Note 1)

d) unsuccessful relocation execution (reversion to the old radio resources):

BSS- A MSC- B 3G MsC- A RNS- B
HANDOVER S
FAI LURE MAP PROCESS ACCESS
SI GNALLI NG r equest | U RELEASE C(J\/IVAND

Figure 45: Signalling for Subsequent Inter-MSC Handover back to 3G_MSC-A execution
(Negative outcome)

NOTE 1: Possible rejection of the handover because of the negative outcome of MAP or BSSMAP procedure.

RNS- B 3G MBC- A VBC- B BSS- A
RELOCATI ON
-------------- MAP SEND END S| GNAL
COVPLETE | --m-cmmmmmmm o oo >
response

Figure 46: Signalling for Subsequent Inter-MSC Handover back to 3G_MSC-A completion
(Successful completion of the procedure)

NOTE: Positive outcome case shown in figure 41.
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RNS- B 3G MsC- A

NRP U P - ABORT

BSS- A

Figure 47: Signalling for Subsequent Inter-MSC Handover back to 3G_MSC-A completion
(Unsuccessful completion of the procedure)

NOTE 1: Abnormal end of the procedure that triggers the clearing of all resourcesin MSC-B.

The interworking between Prepare Subsequent Handover and HANDOVER REQUIRED is as follows:

| 08. 08 29. 002 | Not es
Forwar d | HANDOVER REQUI RED MAP PREPARE SUBSEQUENT HANDO\/ER
nmessage request 1
_ _ -target NMSC nunber
BSSMAP i nf or nati on -tar etCellld
el enent s - an- PDU&
HANDOVER REQUEST)
Positive HANDO\/ER REQUI RED MAP PREPARE SUBSEQUENT HANDOVER
result rgsponse 2
HANDO\/E& REQJEST
ACKNOWNLEDGE "0
HANDOVER FAI LURE)
Negat i ve| HANDOVER REQUI RED REJECT NAP PREPARE SUBSEQUENT| 3
resul t HAN ER response
e ui pnent fajlure Unknown
ui pnent ftailure Subsequent Ilzianlda\r/gr
uj pnent fal | ure Unexpect edDat aVal ue
aw pnment failure Data M ssi ng
CLEAR COVVAND
e pnent fajlure MAP Cl. OSE
awpmsnt fallure MAP U P - ABORT

NOTE 1: The processing performed on the BSSMAP information elements received in the HANDOV ER
REQUIRED message is out of the scope of the present document. The target M SC number is provided to
3G_MSC-A by MSC-B based on the information received from RNS-B.

NOTE 2: The response to the Prepare-Subsequent-Handover request can include in its an-APDU parameter,
identifying the GSM-0806 protocol, either a BSSMAP HANDOVER REQUEST ACKNOWLEDGE or a
BSSMAP HANDOVER FAILURE.

In the first case, the positive result triggers in MSC-B the sending on A-Interface of the HANDOVER
COMMAND.

In the second case, the positive result triggersin MSC-B optionally the sending of the HANDOVER
REQUIRED REJECT.

(The possible sending of the HANDOVER REQUIRED REJECT message upon receipt of the
HANDOVER FAILURE isout of the scope of the GSM 29.010 and liesin the GSM 08.08).

NOTE 3: The possible sending of the HANDOVER REQUIRED REJECT message is described in the GSM 08.08.

The interworking between Prepare Subsequent Handover and RELOCATION REQUEST in 3G_MSC-A isasfollows:
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10 3G TS 29.010 V
"""""" 29.002 25,413 | Notes
MAP PREPARE SUB HANDOVER  RELOCATI ON REQUEST

Positive
result

The interworking between HANDOV ER FAILURE and MAP Process Signalling Request in 3G_MSC-B is asfollows:

- ho- NunberhbtREqU|red

-tar etC?

HANDO\/ER REQUEST

VSC | NVOKE TRACE)
BSSMAP i nf or mati on RANAP i nformati on
el enent s: el enent s:

Cause .
SRNC to t RNC cont ai ner

|nfo st or ed/ gener at ed
3G _MsC

I n
CNy domai n i ndi cat or
RAB par anet ers
Per manent NAS UE id
Encryption i nfo
Integr|%¥oprotect|on

Cause .
SRNC to t RNC cont ail ner

MAP PREPARE SUB HANDOVER RELOCATI ON REQUEST ACK
[‘ g S p onse
HANDO\/Ef-? REQUEST ACK)

BSSMAP i nf or mati on
el enent s:

RANAP i nf or mati on
el enent s:

Layer 3 info t RNC to sRNC cont ai ner

MAP SUB PREPARE HANDOVER RELOCATI ON FAI LURE
r gﬁ pons e
HANDO\/EF? FAI LURE)

For war d
nessage

Positi ve
result

hbgative
ul t

08. 08 29. 002
HANDOVER FAI LURE MAP PROCESS- SI GNALLI NG
request

- an- Al &
HANDO\/E FAI LURE)

The interworking between Send End Signal Response and RELOCATION COMPLETE in 3G_MSC-A isasfollows:
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| 25. 413 29. 002 | Not es
For war d RELOCATI ON COVPLETE MAP SEND END SI GNAL
nmessage response
Positive| T TTTTTTTTITToTToTTomommmmmmmomoonmoeos T
result
Negati ve
resul t MAP U/ P - ABORT 1

NOTE 1: The abortion of the dialogue ends the handover procedure with MSC-B.

4.7.3 Subsequent Inter-MSC Handover to third MSC

When aMobile Station is being handed over to athird MSC, the procedure (described in GSM 23.009) does require one
specific interworking case in MSC-A (figure 49) between E-Interface from MSC-B and E-Interface from 3G_MSC-B'
other than the combination of the ones described in the subclause 4.5.1 and 4.7.2.

BSS- A M5C- B M5C- A 3G MsC- B

___________ > MAP_ PREPARE SUBSEQUENT

REQUI RED | -mscnomnomonommo s
HANDOVER r equest MAP PREPARE

HANDOVER r equest

Figure 45: Signalling for Subsequent Inter-MSC Handover to third MSC (3G_MSC-B') initiation

Possible Positive outcomes: successful radio resources allocation:

BSS- A MSC- B MBC- A 3G MSC- B
RNS- B
RELOCATI ON
RO DG
AP PREPARE HANDDVER
AP PREPARE SUBSEQUENT "~ response
FANDOVER response
HANDOVER
A re

Figure 46: Signalling for Subsequent Inter-MSC Handover to third MSC (3G_MSC-B') execution
(Positive outcome)
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Possible Negative outcomes

a) user error detected, or component rejection or dialogue abortion performed by MSC-B':

BSS- A M5C- B M5C- A 3G MsC- B

RNS- B!
MAP PREPARE HANDOVER
response negative result
I\/A CLGSE

I\/AP U P - ABORT
I\/AP PREPARE SUBSEQUENT

HANDO\/ER response negative
HANDO\/ER result

RE?JI RED
(Note 1)

b) radio resources allocation failure:

BSS- A M5C- B M5C- A 3G MsC- B
RNS- B!
REL(I;ATI ON

FAI LURE
I\/AP PREPARE HANDOVER

MAP PREPARE SUBSEQUENT r esponse

HANDO\/ER response

RE?JI RED
(Note 1)

Figure 47: Signalling for Subsequent Inter-MSC Handover to third MSC (3G_MSC-B') execution
(Negative outcome)

NOTE 1: Possible regjection of the handover because of the negative outcome of MAP or BSSMAP procedure.

Positive outcome

BSS- A V5C- B MEC- A 3G MSC-B
RNS- B

REL@ATI ON

I\/AP SEND END S| GNAL

I\/AP SEND END S| GNAL request

r esponse

Figure 48: Signalling for Subsequent Inter-MSC Handover to third MSC (3G_MSC-B') completion
(Successful completion of the procedure)
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Negative outcome

BSS- A M5C- B M5C- A 3G MsC- B
HANDOVER RNS- B!
FAI LURE MAP PROCESS ACCESS

_____________________ >
SI GNALLI NG request (Note 1)

MAP U - ABORT

c
A
m
(i
i
TTT

Figure 49: Signalling for Subsequent Inter-MSC Handover to third MSC (3G_MSC-B') completion
(Unsuccessful completion of the procedure)

NOTE 1: Specific interworking case detailed below.

The specific interworking case in MSC-A compared to the subclauses 4.5.1 and 4.7.2 occurs between HANDOVER
FAILURE encapsulated in a Process Access Signalling from MSC-B and the abortion of the dialogue with 3G_M SC-B'
in the case of areversion to old channel of the MS:

| 29. 002 29. 002 | Not es
For war d MAP PROCESS- SI GNALLI NG
nessage request
- an- APDU( MAP U - ABORT 1
HANDOVER" FAI LURE)
Positive| T TTTTTITTTTToTTTTTomommmmmmmomomooeos T
result

Negative
result MAP U P - ABORT 2

NOTE 1: The abortion of the dialogue triggersin 3G_MSC-B' the clearing of the circuit connection with MSC-A, if
any, and of the Resources between 3G_MSC-B' and RNS-B'. The abortion of the dialogue ends the
handover procedure with 3G_MSC-B'.

NOTE 2: The abortion of the dialogue ends the handover procedure with MSC-B.

4.7.4 BSSAP Messages transfer on E-Interface
The handling is described in chapter 4.5.4, additional cases are described in this chapter.
Note: Handling of (RANAP) Location reporting control is FFS.

Assignment

The interworking between the BSSMAP assignment messagesin MAP and the RANAP RAB assignment messagesis as
follows:
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Positi ve
result

MAP PREPARE HANDOVER
request

-an-APDUf\IT
ASSI GNIVE REQUEST)

BSSMAP i nf or mati on
el enent s:

Channel Type

MAP PREPARE HANDOVER
request
- an- APDU
ASSI GNIVE COVPLETE

or
ASSI GNVENT FAI LURE)

BSSMAP i nf or mati on
el enent s:

Cause

RAB ASSI GNMENT REQ

RANAP i nf or mati on
el enent s:

RAB par aneters

RAB_ASSI GNVENT
RESPONSE

RgEOS|t|ve result)
ASSI GNVENT
RESPONSE

(negative result)

RANAP i nf or mati on
el enent s:

Cause

VAP U P —ABORT

NOTE 1: The mapping of the cause codes between BSSMAP and RANAP isfor further study.

4.7.4.1

Cipher Mode Control

The interworking between the BSSMAP cipher mode messages in MAP and the RANAP security mode messages is as

follows:
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| 29. 002 25. 413 | Not es
For war d MAP FORWARD ACCESS SI GN. SECURI TY MODE CMD
nmessage request
- an- APDUE
Cl PHER C\VD)
BSSMAP i nf or mati on RANAP i nf or mati on
el enent s: el enent s:
Encryption informtion Integrlt
otection info

Encryptlon I nfo

Positive| MAP PROCESS ACCESS SI G\

result request
- an- APDU
Cl PHER COVPLETE SECURI TY MODE
or COVPLETE
Cl PHER MODE REJECT) SECURL TY MODE
REJECT
BSSMAP i nformati on RANAP i nfornmati on
el enent s: el enent s:
Encryption informtion Integrlt
otection info

Encryptlon I nfo
Cause Cause 1

MAP U P —ABCRT

NOTE 1: The mapping of the cause codes between BSSMAP and RANAP is for further study.

4.7.5 Processing in 3G_MSC-B, and information transfer on E-interface

The following parameters require processing (e.g. to store the parameter, to internally generate the parameter) in MSC-
B. The relevant BSSMAP procedures are mentioned to ease the comprehension, their detailed description is the scope of
the GSM 08.08. Each BSSMAP message listed in GSM 09.08 being transferred on E-interface shall use the mechanisms
given in subclause 4.5.4 and is described in GSM 08.08.

Encryption Information

Thelist of GSM agorithms, the ciphering key and the chosen algorithm shall be stored by 3G_MSC-B and used for
generating the UMTS parameters Encryption Information and Integrity Protection Information if they are not received in
MAP Prepare Handover Request (the generation of the UMTS parameters from the GSM parametersis described in TS
33.102)..

Transfer of Information

If ciphering has not been performed before Inter-M SC Handover, this will be controlled by MSC-A after the
completion of Inter-M SC Handover.

Ciphering control towards 3G_M SC-B:
If Ciphering has been performed before Inter-M SC Handover:
- inthe Handover Request BSSMAP message (information included)

The Handover Request Acknowledge should in this case NOT contain the indication of the chosen
algorithm.

If Ciphering has NOT been performed before Inter-M SC Handover:
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- inthe Cipher Mode Command procedure between MSC-A and 3G_MSC-B.

Channel Type
The Channel Type shall be stored by 3G_MSC-B and used for generating RAB parameters.
Transfer of Information

Independently of the type of resource (Signalling only or traffic channel) assigned to the M S, the Channel Type
Information is transferred to 3G_MSC-B in:

- the Handover Regquest BSSMAP message.
If anew type of resourceisto be assigned after Inter-M SC Handover, this can be made with:

- the BSSMAP Assignment procedure between MSC-A and 3G_MSC-B.

Classmark
Thisinformation shall be stored by 3G_MSC-B and might be received from MSC-A.
Transfer of Information due to Classmark received from MSC-A:
Thisinformation shall be stored by 3G_MSC-B and is received:
- inthe Handover Regquest BSSMAP message
If a new type of resourceisto be assigned after Inter-M SC Handover, Classmark Information MAY be included:

- inthe BSSMAP Assignment procedure

Priority

The parameter shall be stored by 3G_MSC-B and used for generating RAB parameters. It is received according to
below:

Transfer of Information
Received by 3G_MSC-B from MSC-A in:
- the Handover Request BSSMAP message
If achange is needed after an Inter-M SC Handover with:

- the BSSMAP Assignment procedure.

MSC-Invoke Trace Information Elements

The process to be performed by 3G_MSC-B on the information elements of the MSC Invoke Trace BSSMAP messages
isleft for further study.

Note that MSC-A does not forward BSC Invoke Trace in case of GSM to UMTS handover.
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4.8 Inter-MSC Relocation

The general principles of the relocation procedures are given in Technical Specification TS 23.009. TS 29.010 givesthe
necessary information for interworking between the TS 25.413 relocation protocol and the TS 29.002 MAP protocol.

4.8.1 Basic Inter-MSC Relocation

When aMobile Station is relocated between two M SCs, the establishment of a connection between them (described in
TS 23.009) requires interworking between lu-Interface and E-Interface.

The signalling at initiation, execution and completion of the Basic Inter-M SC relocation procedure is shown in figures
50 to 54 with both possible positive or negative outcomes.

Additionally figure 50b shows the possible interworking when trace related messages are transparently transferred on the
E-Interface at Basic Inter-M SC Relocation initiation.

RNS- A 3G MsC- A 3G MsC-B
RELOCATI ON
-------------- > MAP PREPARE HANDOVER
REQU RED | --------------mmmmm oo b I +
request Possi ble Alloc. |
of a relocat] onl3
no. in the R- B|
RNS- B
RELOCATI ON REQJEST>‘
Figure 50a: Signalling for Basic Inter-MSC Relocation initiation (no trace related messages
transferred)
RNS- A 3G§< MSC- A 3G MsC-B
RELOCATI ON
-------------- > MAP PREPARE HANDOVER
REQU RED [ -------------------- -~ b I +
request (**) Possi bl e Al oc
of a relocat]on
no. in the VLR B
o e e e e e e e e e - - -
RNS- B
RELOCATI ON REQJEST>
CN | NVOKE TRACE
_______________ >(** )
Figure 50b: Signalling for Basic Inter-MSC Relocation initiation (CN invoke trace message
transferred)
(*): Tracing invocation has been received from VLR.
(**): In that case, RELOCATION REQUEST and CN INVOKE TRACE messages are included within the AN-

apdu parameter.

(*¥**): CN INVOKE TRACE isforwarded to RNS-B if supported by 3G_MSC-B.
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Possible Positive outcomes: successful radio resources allocation and relocation numbers allocation (if performed):

RNS- A 3G MSC- A 3G MSC- B RNS- B
RELOCATI ON REQUEST
_MAP_PREPARE HANDOVER ACNOM. EDGE
Sresponse T
RELOCATI ON_ COMVAND

Possible Negative outcomes

a) user error detected, or relocation numbers all ocation unsuccessful (if performed), or component rejection or
dialogue abortion performed by 3G_MSC-B:

RNS- A 3G MsC- A 3G MsC-B RNS- B

MAP PREPARE HANDO\/ER re%ganse
negat Ive result,

I\/AP U P- ABORT
REL@ATI ON PREPARATI ON

FAI LURE MAP CLOSE S
b) radio resources allocation failure:
RNS- A 3G MsC- A 3G MSC-B RNS- B

REL@ATI ON FAI LURE
I\/AP PREPARE HANDOVER

r es %\Inse
REL(I;ATI ON PREPARATI

FAI LURE

¢) radio resources allocation partial failure (3G_MSC-A decides to reject the relocation):

RNS- A 3G MsC- A 3G MsC-B RNS- B
REL(I;ATI ON REQUEST
I\/AP PREPARE HANDOVER ACK

res nse
REL@ATI ON PREPARATI %\l

FAI LURE
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d) unsuccessful relocation execution (relocation cancelled):

RNS- A 3G MsC- A 3G MsC-B RNS- B
RELOCATI ON

MAP U - ABORT

| U RELEASE CO\/NAND

Figure 51: Signalling for Basic Inter-MSC Relocation execution (Negative outcomes)

RNS- A 3G MsC- A 3G MsC- B RNS- B
RELOCATI ON COWPLETE
MAP SEND END SI GNAL request

IU RELEASE C(]\/MAND

Figure 52: Signalling for Basic Inter-MSC Relocation completion

Positive outcome

RNS- A 3G MBC- A 3G MSC- B RNS- B
MAP SEND END S| GNAL
response | U RELEASE COMMAND_
“(Note 1)

Figure 53: Signalling for Basic Inter-MSC Relocation completion (Positive outcome)

NOTE 1: Frominterworking between MAP and RANAP point of view.

Negative outcome
RNS- A 3G MsC- A 3G MSC-B RNS- B
MAP U P - ABORT

Figure 54: Signalling for Basic Inter-MSC Relocation completion (Negative outcome)

The relocation procedure is normally triggered by RNS-A by sending a RELOCATION REQUIRED message on lu-
Interface to 3G_MSC-A. Theinvocation of the Basic Inter-M SC relocation procedure is performed and controlled by
3G_MSC-A. The sending of the MAP Prepare-Handover request to 3G_MSC-B istriggered in 3G_MSC-A upon receipt
of the RELOCATION REQUIRED message. The RELOCATION REQUEST message is encapsulated in the an-APDU
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MAP parameter of the Prepare-Handover MAP request. 3G_MSC-B can invoke another operation towards the VLR-B
(allocation of the relocation numbers described in GSM 29.002).

Additionally, if tracing activity has been invoked, the trace related messages can be transferred on the E-Interface
encapsulated in the an-APDU MAP parameter of the Prepare-Handover Request. If transferred, one complete trace
related message at atime shall beincluded in the an-APDU MAP parameter after the RELOCATION REQUEST

message.

The interworking between Prepare Handover and RELOCATION REQUIRED isasfollows:

25.413 29. 002 | Not es
ﬁgg\é\grg RELOCATI ON REQUI RED MAP PREPARE HANDOVER r equest
J , , - ho- Nunber Not Requi r ed 1
RANAP i nf or mati on Channel Type
el enent s - an- APDU
RELOCATI REQUEST, 2
CN | NVOKE TRACE)
rngiultitve MAP PREPARE HANDOVER response 3
-rel gcation nunbers
- an- APDU
RELOCATI ON COMMAND RELOCATT ON_REQUEST
ACKNO/\LEDGE
RELOCATI ON PREP FAI LURE RELOCATI ON FAI LURE)
rl\lggalt .t ve| RELOCATI ON PREP FAILURE ~ MAP PREPARE HANDOVER|
Unspecified failure SstemFallure
UnsBem fied failure l\% gi\a}gl loggr Nunber
Unspecified fai|lure Unexpect edDat aVal ue
Unspecified failure Data M ssing
Unspecified fajilure MAP ClL.OSE
Unspeci T i edfalure MAP U P - ABORT

NOTE 1: The RANAP information elements are already stored in 3G_MSC

The ho-NumberNotRequired parameter isincluded by 3G_MSC-A, when 3G_MSC-A decides not to use
any circuit connection with 3G_MSC-B. No relocation numbers shall be present in the positive result. Any
negative response from 3G_MSC-B shall not be due to relocation number allocation problem.

NOTE 2: The process performed on the RANAP information elements received in the RELOCATION REQUIRED

message is described in the TS 25.413.

NOTE 3: The response to the Prepare-Handover request can include in its an-APDU parameter, identifying the TS
25.413 protocol, either a RANAP RELOCATION REQUEST ACKNOWLEDGE or aRANAP

RELOCATION FAILURE.

In the first case, the positive result triggersin 3G_MSC-A the sending on lu-Interface of the
RELOCATION CMD.

In the second case, the positive result triggersin 3G_MSC-A the sending of the RELOCATION PREP
FAILURE.

The interworking between Send End Signal and RELOCATION COMPLETE in 3G_MSC-B isasfollows:



3G TS 29.010 V3.1.0 6 3G TS 29.010 V3.1.0 (2000-01)

For war d RELOCATI ON COVPLETE MAP SEND END S| GNAL r equest

-an-APDU&N
RELOCATI ON COWVPL)

Posi five| 1U RELEASE COMMAND MAP SEND END Si GNAL response| .

result -Nornal rel ease 1

Negati ve| | U RELEASE COVWAND

resul t -Nornma| rel| ease MAP CLOSE 2
-Nornal rel ease MAP U P - ABORT

NOTE 1: The positive empty result triggers the clearing of the Radio Resources on the lu-Interface and the release
of the SCCP connection between 3G_MSC-B and RNS-B. If acircuit connection is used between
3G_MSC-A and 3G_MSC-B, the 'Normal release’ clearing cause shall only be given to RNS-B when
3G_MSC-B hasreceived aclearing indication on its circuit connection with 3G_MSC-A.

NOTE 2: The abortion of the dialogue or the rejection of the component triggersin 3G_MSC-B the clearing of its
circuit connection with 3G_MSC-A, if any, of the Radio Resources on the lu-Interface and the rel ease of
the SCCP connection between 3G_MSC-B and RNS-B.

The interworking between Send End Signal and IlU RELEASE COMMAND in 3G_MSC-A isasfollows:

| 29. 002 25. 413 | Not es
For war d MAP SEND END SI GNAL | U RELEASE COVIVAND
nessage request
- an- &N - Successf ul
RELOCATI COVPLETE) Rel ocati on
Positive
result
Negati ve
resul t

The interworking between RELOCATION CANCEL in case of relocation cancelled and User Abort in 3G-MSC-A isas
follows:

| 25. 413 29. 002 | Not es
For war d RELOCATI ON CANCEL MAP U - ABORT
nessage .
- Rel ocati on
cancel | ed
Fggh}%ve RELOCATI ON CANCEL ACKNOW.EDGEMENT
T 7 T
resul t

4.8.2 Subsequent Inter-MSC Relocation back to 3G_MSC-A

When aMobile Station is being relocated back to 3G_MSC-A, the procedure (described in TS 23.009) requires
interworking between lu-Interface and E-Interface.

The signalling at initiation, execution and completion of the Subsequent Inter-M SC relocation procedure is shown in
figures 55 to 59.
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RNS- A 3G M5C- B 3G
RELOCATI ON
-------------- >| MAP PREPARE SUBSEQUENT
REQUI RED | -mmcsmsomen oo oo

HANDOVER r equest

3G TS 29.010 V3.1.0 (2000-01)

VBC- A

RNS- B
RELOCATI ON REQUEST ‘

Figure 55: Signalling for Subsequent Inter-MSC Relocation back to 3G_MSC-A initiation

Possible Positive outcomes: successful radio resources allocation:

I\/AP PREPARE SUBSEQUENT
HANDO\/ER response

REL(I;ATI ON COMVAND

RNS- A 3G MSC-B 3G MsC- A RNS- B
REL(I;ATI ON REQUEST
ACKNO/\L EDGE

Figure 56: Signalling for Subsequent Inter-MSC Relocation back to 3G_MSC-A execution (Positive

outcome)

Possible Negative outcomes

a) user error detected, or component rejection or dialogue abortion performed by 3G_MSC-A:

RNS- A 3G MSC- B

FAI LURE (Note 1

RNS- A 3G MSC- B

3
I\/AP CLOSE, MAP U P ABORT

I U RELEASE

¢) radio resources alocation failure:
RNS- A 3G MsC-B

I\/AP PREPARE SUBSEQUENT

RELOCATI ON PREP HANDOVER r esponse

FAI LURE

3G VG- A
MAP PREPARE SUBSEQUENT HA|

b) component rejection or dialogue abortion performed by 3G_MSC-A:
G MSC- A

3G MsC A

RNS- B
NDOVER

t

RNS- B

RNS- B
REL(I;ATI ON FAI LURE
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d) radio resources allocation partial failure (3G_MSC-A decides to reject the relocation):

RNS- A 3G MSC- B 3G MSC- A RNS- B
_RELOCATI ON REQUEST
AP PREPARE SUBSEQUENT STTTAK T
RELOCATI ON PREP ~ " HANDOVER response
FALURE T
€) unsuccessful relocation execution (relocation cancelled):
RNS- A 3G MSC- B 3G MBC- A RNS- B
RELOCATION
CANCEL MAP PROCESS ACCESS
"~ SIGNALLI NG request || U RELEASE COMVAND,_

NAP FORWARD ACCESS

RELOCATION SI GNALLI NG r equest

Figure 57: Signalling for Subsequent Inter-MSC Relocation back to 3G_MSC-A execution
(Negative outcome)

RNS- A 3G MsC-B 3G MsC- A RNS- B

RELOCATI ON
MAP SEND END SIGNAL | <ot mmmm oo

response
IU RELEASE CMVD

Figure 58: Signalling for Subsequent Inter-MSC Relocation back to 3G_MSC-A completion
(Successful completion of the procedure)

NOTE: Positive outcome case shown in figure 53.

RNS- A 3G MsC-B 3G MsC- A RNS- B
NAP U P - ABORT

Figure 59: Signalling for Subsequent Inter-MSC Relocation back to 3G_MSC-A completion
(Unsuccessful completion of the procedure)

NOTE 1: Abnormal end of the procedure that triggers the clearing of all resourcesin 3G_MSC-B.
The interworking between Prepare Subsequent Handover and RELOCATION REQUIRED is as follows:
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| 2s.423 29.002 | Notes
REL. REQUI RED MAP PREPARE ?ggﬁggPENT HANDOVER]
) ) -target MSC nunber
RANAP i nformati on -an-

Positi ve
result

el enment s RELOCATI ON REQ)

response
-an-APDUf

RELOCATI ON CM\D. RELOCATI ON_REQUEST

ACKNOWN_EDGE

or
RELOCATI ON PREP FAI LURE RELOCATI ON FAI LURE)

REL. PREP. FAI LURE MAP PREPARE SUBSEQUENT
L , HANDOVER r espaonse

Unspecified fai|lure Unknown

Unspecified failure Subsequent ngpaygr

Unspecified failure Unexpect edDat aVal ue

Unspecified fallure Data M ssi ng

| u RELEASE COVIVAND MAP ClLOSE

- . MAP U P —ABORT
Unspecified fai|lure
Unspecified fallure

MAP PREPARE SUBSEQUENT HANDOVER

NOTE 1: The processing performed on the RANAP information elements received in the RELOCATION
REQUIRED message is out of the scope of the present document. The target M SC number is provided to

3G_MSC-A by 3G_MSB-B based on the information received from RNS-B.

NOTE 2: The response to the Prepare-Subsequent-Handover request can include in its an-APDU parameter,
identifying the 3GPP 25.413 protocol, a RANAP RELOCATION REQUEST ACKNOWLEDGE or a

RANAP RELOCATION FAILURE.

In the first case, the positive result triggersin 3G_M SC-B the sending on lu-Interface of the

RELOCATION COMMAND.

In the second case, the positive result triggersin 3G_MSC-B the sending of the RELOCATION

PREPARATION FAILURE.

The interworking between RELOCATION CANCEL and MAP Process Signalling Request in 3G_MSC-A isas

follows:

result

| 29. 002 25. 413
MAP PROCFgShgggNALLING | U RELEASE COMVAND
-an-APDUf g
RELOCATI ON CANCEL)

MAP FORWARD- SI GNALLI NG

request
-an-APDUf
RELOCATI ON CANCEL ACK)
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The interworking between RELOCATION CANCEL and MAP Process Signalling Request in 3G_MSC-B isas
follows:

| 25. 413 29. 002 | Not es
Forwar d RELOCATI ON CANCEL MAP PROCESS- SI GNALLI NG
nessage request
-an-APDUf
RELOCATI ON CANCEL)
Posi ] ve| RELOCATI ON CANCEL ACK ~ MAP FORWARD- S GNALLING |
result request
-an-APDUf
RELOCATI ON CANCEL ACK)
Negafjve| T TTTTTTTTITTTTTTTmmommemmmmmmroeos T
regult

| 25. 413 29. 002 | Not es
For war d RELOCATI ON COVLETE MAP SEND END S| GNAL
nessage response
Positive| T TTTTTITTTTToTTTTTomommmmmmmomomooeos T
result
hbgative
result MAP U P - ABORT 1

NOTE 1: The abortion of the dialogue ends the relocation procedure with 3G_MSC-B.

4.8.3 Subsequent Inter-MSC Relocation to third MSC

When aMobile Station is being relocated to a third M SC, the procedure (described in GSM 23.009) does require one
specific interworking case in 3G_MSC-A (figure 64) between E-Interface from 3G_MSC-B and E-Interface from
3G_MSC-B' other than the combination of the ones described in the subclause 4.8.1 and 4.8.2.

RNS- A 3G MsC-B 3G MsC- A 3G MsC- B
RELOCATI ON
........... >| MAP PREPARE SUBSEQUENT
REQU RED  [------------mamimn >
HANDOVER r equest VAP PREPARE S
HANDOVER r equest N N
Possi b.
é%ngio
number
VLR- B
RS B
REL OCATI >d\l
REQUEST

Figure 60: Signalling for Subsequent Inter-MSC Relocation to third MSC (3G_MSC-B') initiation
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Possible Positive outcomes: successful radio resources allocation:

RNS- A 3G MSC- B 3G MBC- A 3G MSC- B
RNS- B!
RELOCATI ON
)
MAP_PREPARE HANDOVER
AP PREPARE SUBSEQUENT "~ response
FANDOVER response
_RELOCATI ON
ATrevtiEe

Figure 61: Signalling for Subsequent Inter-MSC Relocation to third MSC (3G_MSC-B') execution
(Positive outcome)

Possible Negative outcomes
a) user error detected, or component rejection or dialogue abortion performed by 3G_MSC-B":
RNS- A 3G MsC-B 3G MsC- A 3G MsC- B

RNS- B'
MAP PREPARE HAN ER
[Rsponse negative result
I\/A CLOSE

D

I\/AP U P - ABORT
I\/AP PREPARE SUBSEQUENT

HANDO\/ER response negative
RELOCATI ON | result

PREPARATI ON
FAI LURE
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b) radio resources allocation failure:

RNS- A 3G MsC-B 3G MsC- A 3G MsC- B
RNS- B!
REL(I;ATI ON

FAI LURE
I\/AP PREPARE HANDOVER

MAP PREPARE SUBSEQUENT r esponse

HANDO\/ER response
RELOCATI ON

PREPARATI ON
FAI LURE

¢) radio resources allocation partial failure (3G_MSC-A decides to reject the relocation):

RNS- A 3G MsC-B 3G MsC- A 3G MsC-B
RNS- B
REL@ATI ON

I\/AP PREPARE HANDOVER

I\/AP PREPARE SUBSEQUENT r esponse

HANDO\/ER response
REL(I;ATI ON

PREPARATI ON
FAlI LURE

Figure 62: Signalling for Subsequent Inter-MSC Relocation to third MSC (3G_MSC-B') execution
(Negative outcome)

Positive outcome

RNS- A 3G MoC-B 3G MG A 3G MG B
RNS- B!

REL(I;ATl ON

I\/AP SEND END SI GNAL

MAP SEND END SI GNAL request

response
I U RELEASE

Figure 63: Signalling for Subsequent Inter-MSC Relocation to third MSC (3G_MSC-B') completion
(Successful completion of the procedure)
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Negative outcome
RNS- A 3G MVBC- B 3G MBC- A 3G MVBC- B
RELOCATI ON RNS- B!
CANCEL MAP PROCESS ACCESS
SI GNALLI NG T equesi (Nofe 1)
VAP U - ABCRT
MAP_FORWARD ACCESS | U RELEASE
RELOCATI ON S GNALLI NG request COMAND
CANCEL  ACK

Figure 64: Signalling for Subsequent Inter-MSC Relocation to third MSC (3G_MSC-B') completion
(Unsuccessful completion of the procedure)

NOTE 1: Specific interworking case detailed below.

The specific interworking case in 3G_MSC-A compared to the subclauses 4.8.1 and 4.8.2 occurs between
RELOCATION FAILURE encapsulated in a Process Access Signalling from 3G_MSC-B and the abortion of the
dialogue with 3G_MSC-B' in the case of relocation cancelled:

| 29. 002 29. 002 | Not es
For war d MAP PROCESS- SI GNALLI NG
nmessage r eques
- an- EJ\I MAP U - ABORT 1
RELOCATI CANCEL)
Positive| MAP FORWARD-SIGNALLING R
result rgquest
REL OCATI EJ\I CANCEL ACK)
Negat Ive
resul t MAP U/ P - ABORT 2

NOTE 1: The abortion of the dialogue triggersin 3G_MSC-B' the clearing of the circuit connection with 3G_MSC-
A, if any, and of the Resources between 3G_MSC-B' and RNS-B'. The abortion of the dialogue ends the
relocation procedure with 3G_MSC-B'.

NOTE 2: The abortion of the dialogue ends the relocation procedure with 3G_MSC-B.

4.8.4 RANAP Messages transfer on E-Interface

The following mapping applies to the encapsul ation performed in 3G_MSC-A.
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| 25.413 29. 002 | Not es
Forwar d RANAP nessages MAP FORWARD ACCESS S| GNALLI NG
message request 1
-an- APDU ( RANAP nessages)
Positive
result 2
hbgative
resul t MAP CL.OS
MAP U P - ABORT

NOTE 1: Complete RANAP messagesto be sent on 3G_MSC-B - RNS-B interface are embedded into the an-
APDU parameter.

NOTE 2: The Return Result does not apply. If 3G_MSC-B returns a message, this message will arrive in an Invoke:
Process Access Signalling.

The following mapping applies to the encapsulation performed in 3G_MSC-B.

| 25. 413 29. 002 | Not es
Forwar d RANAP nessages MAP PROCESS ACCESS S| GNALLI NG
nmessage request 1
-an- APDU ( RANAP nessages)

Positive
result 2
Negat i ve
result MAP CLOSE

| U RELEASE COMVAND

Unspecified failure MAP U P - ABORT 3

NOTE 1: Complete RANAP messages to be sent to 3G_MSC-A are embedded into the an-APDU parameter.

NOTE 2: The Return Result does not apply. If 3G_MSC-A returns a message, this message will arrive in an Invoke:
Forward Access Signalling.

NOTE 3: The abortion of the dialogue triggers the clearing of the circuit connection with 3G_MSC-A, if any, of the
Radio Resources on the lu-Interface and the release of the SCCP connection between 3G_MSC-B and
RNS-B. The clearing of the Radio Resources (the clearing indication received from RNS-B is transmitted
to 3G_MSC-A) or the loss of the SCCP connection between 3G_MSC-B and RNS-B, triggersin
3G_MSC-B the abortion of the dialogue on the E-Interface and the clearing of the circuit connection with
3G_MSC-A, if any.

4.8.5 Processing in 3G_MSC-B, and information transfer on E-interface

The following parameters require processing (e.g. to store the parameter, to internally generate the parameter) in
3G_MSC-B. The relevant RANAP procedures are mentioned to ease the comprehension, their detailed description isthe
scope of the TS 25.413. Each RANAP message being transferred on E-interface shall use the mechanisms given in
subclause 4.8.4 and is described in TS 25.413.

4.8.5.1 Integrity Protection Information

A sequence of possible integrity protection algorithms can be sent to an RNS in Security Mode Command or Relocation
Request. The RNS chooses one of the listed algorithms and reports this back to the 3G_MSC in Security Mode
Complete or Relocation Request Acknowledge respectively.

Thelist of algorithms, the integrity protection key and the chosen algorithm shall be stored by 3G_MSC-B.
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Transfer of Information

If integrity protection has not been performed before Inter-M SC Relocation, this will be controlled by 3G_MSC-
A after the completion of Inter-M SC Relocation.

Integrity protection control towards 3G_M SC-B:
If Integrity protection has been performed before Inter-M SC Relocation:
- inthe Relocation Request RANAP message (information included)
The Relocation Request Acknowledge should in this case contain the indication of the chosen algorithm.
If Integrity protection has NOT been performed before Inter-M SC Relocation:
- inthe Security Mode Command procedure between 3G_MSC-A and 3G_MSC-B.

4.8.5.2 Encryption Information

A sequence of possible encryption algorithms can be sent to an RNS in Security Mode Command or Rel ocation Request.
The RNS chooses one of the listed algorithms and reports this back to the 3G_MSC in Security Mode Complete or
Relocation Request Acknowledge respectively.

Thelist of algorithms, the ciphering key and the chosen algorithm shall be stored by 3G_MSC-B, and the chosen value
sent to 3G_MSC-A.

Transfer of Information

If ciphering has not been performed before Inter-M SC Relocation, thiswill be controlled by 3G_MSC-A &fter the
completion of Inter-M SC Relocation.

Ciphering control towards 3G_M SC-B:
If Ciphering has been performed before Inter-M SC Relocation:
- inthe Relocation Request RANAP message (information included)
The Relocation Request Acknowledge should in this case contain the indication of the chosen algorithm.
If Ciphering has NOT been performed before Inter-M SC Rel ocation:
- inthe Security Mode Command procedure between 3G_MSC-A and 3G_MSC-B.

4.8.5.3 RAB Parameters
The parameters shall be stored by 3G_MSC-B to be used at internal Relocation in 3G_MSC-B.
Transfer of information

Received by 3G_MSC-B from 3G_MSC-A in:

— The Relocation Request RANAP message

If anew type of resource isto be assigned after Inter-M SC Relocation, this can be made with:

— The RAB Assignment Request RANAP message

4.8.5.4 Channel Type
The parameter shall be stored by 3G_MSC-B and used for intraaMSC UM TS to GSM handover.
Transfer of information

Received by 3G_MSC-B from 3G_MSC-A in:
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—  The Prepare Handover Request MAP message

4.8.6 Overview of the Technical Specifications 3GPP interworking for the
Inter-MSC Relocation
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