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1 Scope

This document defines the test suite to be used for Multi-Vendor Interoperability Test (MV-IOT)
between NSS and BSS from either Nokia Siemens Networks (NSN) or Kapsch CarrierCom (KCC) at
the A interface to evaluate/validate on a global level the integration of the two vendors equipment
within one GSM-R network, both configured to support EIRENE FRS v.7. SRS v.15.

The focus of testing in this test plan will be directed towards real-life system functionality testing, which
can be executed without the use of simulators.

2 References

2.1 Applicable Documents

[1] Network Vendors IOT Forum - IOT Methodology
[2] GSM-R Infra IOT Global agreement

2.2 Standards

[3] 3GPP TS 22.067 — enhanced Multi-Level Precedence and Pre-emption service (eMLPP);
Stage 1

[4] 3GPP TS 23.067 — enhanced Multi-Level Precedence and Pre-emption Service (EMLPP);
Stage 2

[5] 3GPP TS 42.068 — Voice Group Call Service (VGCS); Stage 1

6] 3GPP TS 42.069 — Voice Broadcast Service (VBS); Stage 1

7] 3GPP TS 43.068 — Voice Group Call Service (VGCS); Stage 2

8] 3GPP TS 43.069 — Voice Broadcast Service (VBS); Stage 2

9] 3GPP TS 44.068 — Group Call Control (GCC) Protocol

[10] 3GPP TS 44.069 — Broadcast Call Control (BCC) Protocol

[11] 3GPP TS 23.003 — Numbering, addressing and identification

[12] 3GPP TS 24.008 — Mobile radio interface Layer 3 specification; Core network protocols; Stage

[13] 3GPP TS 48.008 — Mobile Switching Centre - Base Station system (MSC-BSS) Interface
Layer 3 Specification

[14] “EIRENE - Functional Requirements Specification, PSA167D005”. Railway Radio
Enhanced Network -UIC Project EIRENE.

[15] “EIRENE - System Requirements Specification, PSA167D006”. Railway Radio Enhanced
Network - UIC Project EIRENE.

[16] “ASCI options for Interoperability, A 01 T 0004 1”. MORANE Project
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3 Abbreviations

BSC Base Station Controller

BSS Base Station Sub-system

BTS Base Transceiver Station

CLIP  Calling Line Identification Presentation
CLIR Calling Line Identification Restriction
DCH Dedicated Channel

eMLPP enhanced Multi-Level Precedence and Pre-emption
EVEA Enhanced Very Early Assignment

FA Functional Addressing

FN Functional Number

FNN  Functional Number Node

GCA Group Call Area

GCH  Group Cannel

GCR Group Call Register

GCRef Group Call Reference

GID Group Identity

HLR  Home Location Register

IMEI  International Mobile Equipment Identity
IMSI  International Mobile Subscriber Identity
10T Interoperability Test

LDA  Location Dependent Addressing

MS Mobile Station

MSC  Mobile Switching Centre

NSS  Network Sub-system

OTDI Originator to Dispatcher Information
PEC  Public Emergency Call

REC Railway Emergency Call

SS Service Subscriber

TCU  TransCoding Unit

VLR  Visitor Location Register

VBS  Voice Broadcast Service

VGCS Voice Group Call Service
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4 Qverview

This MV-1OT test plan describes the tests that are to be executed with either network configuration
Phase 9.3

e KCCBSS
e NSNNSS
or network configuration Phase 9.2
e KCCNSS
e NSNBSS

all supporting EIRENE FRS v.7, SRS v.15.

4.1 Test Coverage

The following list summarizes the content.

e Basic and Supplementary GSM Services for voice and data (GSM regression)
e Handover scenarios

e Cell reselection scenarios

e Functional Addressing (FA)

e Location Dependant Addressing (LDA)

¢ Enhanced Multi-level Precedence and Pre-emption Service (eMLPP)
e Voice Group Call Service (VGCS)

e Voice Broadcast Service (VBS)

¢ Railway Emergency Call (REC)

e Originator to Dispatcher Information (OTDI)

e Late Entry

The most significant changes with impacts on GSM-R Infrastructure (or track side) in EIRENE FRS
version 7 and SRS version 15 compared with previous documents EIRENE FRS version 6 and SRS
version 14 are as follows:

Nr Change EIRENE 6/14 -> 7/15 Chapter FRS ref SRS ref Test Phase 9.2 | Test Phase 9.3
1 Alerting duration Network Req 2.6.1 7.1 7.1
2 Automatic reception of railway emergency calls by mobiles Network Config 3.5.6 7.2,7.8,7.10 7.2,7.8,7.10
3 Automatic reception of railway emergency calls by cab-radios Network Config 3.5.7 7.2,7.5,7.8,7.10| 7.2,7.5,7.8,7.10
4 Termination of ongoing VGCS/VBS by the network Network Config 3.7.1 7.6,7.7 7.6,7.7
5 Muting and unmuting for VGCS Network Config 3.8.1 7.6 7.6

3.8.2

3.83

3.84

3.8.5&8.3.5
Controller 8.3.3

8.3.4
6 Access to external networks, usage of specific codes Numbering Plan 9.10 7.1 7.1
7 Revised Function Codes Numbering Plan Table 9A-1 7.1,7.3 7.1,7.3
8 Organisation of SIM card content, selection of networks in certain order |Subscriber Mgmnt 10.5.1 7.1 7.1
9 MS to prefer GSM-R Frequencies Subscriber Mgmnt 10.5.1i 7.1 7.1
10 Operator's removal of functional number relationship FN and LDA 11.3.8 7.3 7.3
11 Forced deregistration followed by registration, sequence of actions FN and LDA 11.3.9i, ii, iii,iv 73,74 7.3,7.4
12 Global Title, SCCP msg FN and LDA 11.6.5 73,74 73,74
13 Location info from train based systems FN and LDA 11.7.6 7.3,7.4 7.3,7.4
14 Extension of the predefined areas for emergency calls REC 13.1.6 7.4,7.8 7.4,7.8
15 Extension of the configuration types for emergency group call areas REC 13.2.3 7.8 7.8
16 Recommendations concerning Anchor MSCs REC 13.2.4-5 7.8 7.8
17 Compressed OTDI REC 13.4.6 7879 7.8,7.9
18 MSC Release bit, Rel 99, immediate set-up 2 REC 13.4.7 7.8 7.8
19 EN 301515 References 2,76 2,76
20 TR 102 281 References 2.0 2.0
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These changes require the update of GSM-R infrastructure to a significantly modified and improved
software version — this applies equally to both involved suppliers (the Beneficiaries). Furthermore
such an update may also whenever that makes sense from supplier and user perspectives be paired
with a concurrent hardware upgrade/modification. The main objective of the test campaign described
herein is to validate that already validated interoperability is maintained using software and hardware
including all these updates/upgrades. For this purpose the test plan includes a selection of test cases

broadly covering the entire functional spectrum of EIRENE to test as many parts of the new software
as reasonably possible.
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5 Test Configuration

This section details the network elements and the network configurations that will be used to perform
the test cases listed in this document, together with the equipment to be used to trigger test cases and
verify the results.

5.1 Test Equipment

The following test equipment will be required in order to carry out the tests defined in this document
and verify the results.

5.1.1 Equipment in the NSS location

5.1.1.1 NSS vendor’s Equipment

e GSM-R NSS core (1 x MSC/VLR/HLR/AC, IN-System)
¢ GSM-R RAN (BSC/TCU, BTS, OMCR)

e RAD box for the test lab connection

e K15xx Protocol Analyzer, running on A interface

e PABX with dispatcher

5.1.2 Equipment in BSS location

5.1.2.1 BSS vendor’s Equipment

¢ GSM-R RAN (1 x BSC/TCU, 2 x BTS, OMCR).

e RAD box for the test lab connection

e K15xx Protocol Analyzer, running on all involved A-bis and A interfaces

e GSM-R handsets (5) for system validation

5.1.2.2 NSS vendor’s Equipment

e SIM Cards for subscribers registered in the NSS vendor’s HLR with subscription to the services to
be tested.

5.2 Network Configuration

The diagrams below show the network configurations to be used to perform the tests during this IOT
session.:
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FFN "“
% NSS Vendor‘s location BSS Vendor's location

Network Configuration 1

NSS Vendor's location BSS Vendor's location

Network Configuration 2
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NSS Vendor‘s location BSS Vendor's location

Network Configuration 3

5.3 Interface Configurations

The following configuration(s) will be supported in this MV-IOT session:

5.3.1 A Interface Configuration

In the figure below it is outlined the used of the timeslots in the E1 connection between MSC and
TCU/BSC.
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Figure 1. Ainterface configuration
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5.4 System Parameters

This section details the relevant database parameters, timer and retry counter values that will be used

in this MV-IOT session. These parameters are seen as those required in order to successfully set up
the configuration for testing.

provide The details to be provided after the tests are performed are listed in ANNEX A and ANNEX B.
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6 Test Case List
This section gives a one-line description of each test case.
Total number of test cases: 71

Phase markings:
e NC1 - Testcase executed with Network Configuration 1

e NC2 - Testcase executed with Network Configuration 2

e NC3 - Testcase executed with Network Configuration 3
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6.1 Basic and Supplementary GSM Services

This test area covers a set of tests for basic and supplementary GSM voice and data services in a
GSM-R system with NSN NSS and a BSS Providers BSS or vice versa.

This includes

- Location Update and Location Cancellation
- IMSI Attach and Detach

- Mobile Originated and Mobile Terminated Calls

- Data calls
- Subscription, Activation, Deactivation, Interrogation of supplementary services

- Call Hold, Call Waiting, CLIP, CLIR, notification of Call Forwarding

- Multi Party, MPTY
- Closed user Group, CUG
- Public emergency calls

Test Id Description Phase Prio Remarks
IOT4_GSM1 | Successful Location Update after MS NC1 1
Power On
I0T4 GSM15 | Supplementary Service Call Hold NC1 1
I0T4 GSM17 | Supplementary Service Call Waiting NC1 1
I0T4 GSM18 | Supplementary Service CUG NC1 1
I0T4_GSM19 | Supplementary Service CLIP — MMC with NC1 1
Call Forwarding Unconditional
I0T4 GSM20 | Supplementary Service CLIR NC1 1
I0T4 GSM21 | Supplementary Service MPTY NC1 1
I0T4_GSM23 | Establishment of several MMC Data calls NC1 1
with priority 1
I0T4_GSM26 | Establishment of several PTP calls with NC1 1
different priorities
I0T4 GSM38 | Public Emergency Call — With SIM NC1 1
I0T4 GSM39 | Public Emergency Call — Without SIM NC1 1
IOT4_GSM40 | Public Emergency Call — with TMSI and NC1 2
IMSI unknown in VLR
Number of test cases: 12
Document Number Version © Kapsch CarrierCom/Nokia Date Page
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6.2 Cell reselection and handover.

This test area verifies the correct functioning of cell reselection and handovers for different services in
different scenarios in a GSM-R system with NSS Providers NSS and a BSS Providers BSS.

This includes:
- Intra and Inter BTS cell reselection and handovers
- Intra LA and Inter LA cell reselection and handovers

for
- Cell reselection of MS in idle mode, listeners in VBS, VGCS calls and RECs
- Handovers for Point to Point calls, VBS and VGCS (HO of dedicated channel and group
channel) calls and RECs.
- Uplink release management
- Cell reselection failures
- Handover failures
Test id Title Phase Prio Remarks
Inter BTS cell reselection of a VGCS NC2 1
I0T4 HOG6 listener
Inter BTS handover of a point to point NC2 2
I0T4 HO16 voice call
Inter BTS handover of a circuit switched NC2 2
I0T4 HO17 data call
Inter BTS handover of a railway NC2 1
I0T4 HO18 emergency call originator
Inter BTS handover of a VGCS call NC2 1
I0T4 HO19 uplink
Inter BSC handover of a VGCS call NC2 or 2
I0T4 HO25 uplink NC3
Ongoing point to point voice call in the NC1 1

destination cell preempted by a intra
BTS handover inwards of a railway
I0T4 HO30 emergency call originator

Ongoing point to point voice call in the NC2 1
destination cell preempted by a inter
BTS handover inwards of a point to
I0T4 HO33 point voice call

Ongoing point to point voice call in the NC2 1
destination cell preempted by a inter
BTS handover inwards of a circuit

I0T4 HO34 switched data call
I0T4_HO45 Intra BTS handover failure of a railway NC1 1
emergency call originator
Inter BTS handover failure of a VGCS
I0T4_HO51 call uplink NC2 1
Inter BTS handover failure of a VGCS NC2 1
I0T4 HO52 dedicated channel
Document Number Version © Kapsch CarrierCom/Nokia Date Page
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Handover of a mobile dispatcher NC2 1
I0T4 HO59 originator outside the GCA
Handover of a mobile dispatcher NC2 1
originator to a different GCA within the
I0T4 HO60 same BSC
InterBSC HO with preemption of radio
10T4_ITAHOO1 resources in full loaded cell (BSC BSS NC3 1
Provider/BSC NSS PROVIDER)
I0T4 ITAHOO0? InterBSC HO failure of a VGCS NC3 1

Number of test cases: 15

6.3 Functional Addressing (FA)

This test area verifies the correct functioning of the FA service in a GSM-R system with NSS
PROVIDERS NSS and a BSS Providers BSS.

This includes:

- Registration Management
- Calls to Functional Numbers
- Failure cases (e.g. registration failure, link failure)

Test Id Description Phase Prio Remarks
IOT4_FAl | Registration of an FN Number NC1 1
I0T4_FA2 | Registration of an unknown FN fails NC1 2
IOT4 FA3 | Registration fails because of link failure NC1 2
I0T4 FA4 | Deregistration of an FN Number NC1 1
IOT4 FA5 | Deregistration of an FN fails NC1 2
IOT4 FA6 | Interrogation of an FA Number NC1 1
I0T4 FA7 | Interrogation of an FN fails NC1 2
I0T4 FA8 | FA Call - Successful Call NC1 1
I0T4 FA9 | FA Call — Call is not completed NC1 2

IOT4_ITAFA | Forced Deregistration NC1 2
01

Number of test cases: 10

6.4 Location Dependent Addressing (LDA)

This test area verifies the correct functioning of the LDA service in a GSM-R system with NSS
PROVIDERS NSS and a BSS Providers BSS.

This includes:

- Successful LDA call, correct transfer of the Cell of Origination information
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- Failure cases (e.g. LDA destination does not exist)
Test Id Description Phase Prio Remarks
IOT4 LAl | Successful LDA Call - Verify the cell format is NC1 1
correct
IOT4_LA2 | Unsuccessful LDA Call - Call to invalid Short NC1 2
Code
Number of test cases: 2
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6.5 Enhanced Multi-Level Precedence and Pre-emption Service (eMLPP)

This test area verifies the correct functioning of the eMLPP service in a GSM-R system with NSS
Providers NSS and a BSS Providers BSS.

This includes:

- Pre-emption of P2P, VBS, VGCS, data calls by P2P, VBS, VGCS, data calls of higher
priority and REC calls

- Assigning and handling of priorities to different resources and passing the priority
information through the system.

- Interaction of eMLPP with handovers

- Failure scenarios

Test Id Description Phase Prio | Remarks
I0T4_eMLPP2 | MS in VGCS call on DCH, pre-emption NC1 1
on Air IF by higher prio PtP call
I0T4_eMLPP5 | MS in VBS call as originating MS NC1 1
Dispatcher, pre-emption on Air IF by
higher prio PtP call
IOT4_eMLPP8 | MS in VBS call as listener, pre-emption NC1 1
on Air IF by higher prio VBS call.
IOT4_eMLPP10 | MS in VGCS call having the UL of the NC1 1
GCH, pre-emption on Air IF by higher
prio VBS call.
I0T4_eMLPP12 | MS in PEC, pre-emption on Air IF by NC1 1
higher prio VBS call.
I0T4_eMLPP14 | MS in PtP call, pre-emption on MS by NC1 1
higher prio VGCS call (REC)
IOT4_eMLPP15 | MS in VBS call as originator, pre-emption NC1 1
on Air IF by higher prio VGCS call (REC)
I0OT4_eMLPP19 | MS in data call, pre-emption on Air IF by NC1 1
higher prio VGCS call (REC)
I0T4_eMLPP20 | MS in PtP call, pre-emption on Air IF by NC1 1
higher prio data call (4800 baud,
transparent)
Number of test cases: 8
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6.6 Voice Group Call Service (VGCS)

This test area verifies the correct functioning of the VGCS service in a GSM-R system with NSS
Providers NSS and a BSS Providers BSS.

This includes:

- Uplink management between BSSs.

- Muting/Unmuting
Test Id Description Phase Prio | Remarks

I0T4 VGCS1 | SS originates VGCS call NC2 1
I0T4_VGCS3 | MS Dispatcher originates VGCS call and takes it NC2 1

down with the Kill Sequence
I0T4_VGCS4 | SS originates VGCS call, leaves, rejoins and NC2 1

ends it.
I0T4_VGCS5 | SS enters into VGCS broadcast area with NC2 1

ongoing VGCS call and is notified of it
I0T4 VGCS6 | MS Dispatcher joins ongoing VGCS call NC2 1
IOT4 VGCS13 Mute sequence for originating MS Dispatcher NC1 5
I0T4 VGCS14 Un mute sequence for originating MS Dispatcher NC1 5
I0T4_VGCS17 ParaCILeill group calls are possible in the same NC1 5
I0T4_VGCS44 | GID delivered correctly to terminating SS in SS NC1 2

originated VGCS call
I0T4 VGCS51 VGCS talker leaves GCA NC2 1
I0T4 VGCS52 VGCS originator leaves GCA NC2 1

Service Subscriber originates Voice Group
ADD_SRS_1 (VGCS) Call, Joining Dispatcher, Mute and Un- NC1 1

Mute
Number of test cases: 12
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6.7 Voice Broadcast Service (VBS)

This test area verifies the correct functioning of the VBS service in a GSM-R system with NSS
Providers NSS and a BSS Providers BSS.

Test Id Description Phase Prio | Remarks
IOT4 VBS1 | SS originates VBS call NC3 1
I0T4 VBS2 SS originates prio0 VBS call NC2 1
IOT4_VBS8 | MS Dispatcher originates VBS call and takes NC3 1

down the call by disconnecting
IOT4_VBS9 | MS Dispatcher originates VBS call and takes NC3 1
down the call with the kill sequence
I0T4 VBS10 | MS Dispatcher joins ongoing VBS call NC3 1
IOT4_VBS11 | SS enters into VBS broadcast area with ongoing NC3 1
VBS call and is notified of it, SS joins the VBS
call

Number of test cases: 6

6.8 Railway Emergency Call (REC)

This test area verifies the REC functionality including the acknowledgement functionality in a GSM-R
system with NSS Providers NSS and a BSS Providers BSS.

Test Id Description Phase Prio | Remarks
I0T4 REC1 SS originates a REC NC1 1
I0T4 REC3 SS accepts an incoming REC NC2 1
I0T4 REC4 MS Dispatcher originates a REC NC1 1
I0T4 RECS REC in a GCA with a locked cell NC2 2

Number of test cases: 4
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6.9 Originator to Dispatcher Information (OTDI)

This test area verifies the correct functioning of the OTDI feature in a GSM-R system with NSS
Providers NSS and a BSS Providers BSS.

This test will be performed using SAGEM MS as Mobile dispatcher. This only allow to show the
functionality in the traces from protocol analyzers.

Test Id Description Phase Prio | Remarks
I0T4_OTDI 1 SS originates VGCS call, terminating MS NC3 1
dispatcher receives the OTDI
I0OT4_OTDI5 | SS originates VGCS Immediate Setup 2 call, NC3 1
terminating MS dispatcher receives the OTDI

Number of test cases: 2

6.10 Late Entry

This test area verifies the correct functioning of the Late Entry feature in a GSM-R system with NSS
Providers NSS and a BSS Providers BSS.

Test Id Description Phase Prio | Remarks
I0T4 LE 1 SS active in a PTOP (P4) call move in a cell NC3 1
with ongoing REC call
I0T4_LE 2 Orig. SS active in a VBS (P4) call move in a NC3 1
cell with ongoing REC call
I0T4 LE 3 Orig. SS active in a VGCS (P4) call on GCH NC3 1
(talker) move in a cell with ongoing REC call

Number of test cases: 3
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7 Test Case Descriptions

7.1 Basic and Supplementary GSM Services
IOT4_GSM_1 Successful Update Location after MS Power On

Purpose:

Verify the correct data are inserted to VLR during LU
Initial conditions:

MS subscribed to Basic and Supplementary Services

Test description:

ACTION RESULT

1) 1)

Power on the MS Location Update (LU) is performed

2) 2)

Verify the service subscriber data is inserted | Subscriber data is inserted correctly into the VLR
correctly to VLR
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IOT4_GSM_15 Supplementary Service Call Hold

Purpose:

Verify the Supplementary Service Call Hold

Initial conditions:

Subscriber A is provisioned to the Call Hold supplementary service and has it activated

Subscriber A has an ongoing call with Subscriber B

Test description:

ACTION RESULT

1) 1)

Subscriber A puts Subscriber B on hold Subscriber B is put on hold, no speech path between

Subscriber A and B. Subscriber A gets dial tone.

2) 2)

Subscriber A calls Subscriber C Call between Subscriber A and C is setup successfully
3) 3)

Subscriber A toggles between Subscriber B The subscriber that is on hold has no speech path to
and C by putting them on hold and retrieving | Subscriber A. The subscriber that is not on hold is able
them. to communicate with Subscriber A.
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IOT4_GSM_17 Supplementary Service Call Waiting

Purpose:

Verify the Supplementary Service Call Waiting

Initial conditions:

Subscriber A is provisioned to the Call Waiting supplementary service

Subscriber A has an ongoing communication with Subscriber B

Test description:

ACTION RESULT

1) 1)

Subscriber C calls Subscriber A Subscriber A is notified of the incoming call from
Subscriber C. Subscriber C gets ringing tone.
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IOT4_GSM_18 Supplementary Service CUG

Purpose:
Verify the Supplementary Service Closed User Group (CUG)

Initial conditions:

Subscriber A and Subscriber B have supplementary service CUG provisioned and belong to the same
closed user group with incoming and outgoing access restricted to the group

Test description:

ACTION RESULT
1) 1)
Subscriber A calls subscriber B The call is setup successfully.
2) 2)
Subscriber A calls Subscriber C The call cannot be setup
3) 3)
Subscriber C calls Subscriber B The call cannot be setup
Document Number Version © Kapsch CarrierCom/Nokia Date Page
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IOT4_GSM_19 Supplementary Service CLIP — MMC with Call Forwarding Unconditional

Purpose:

Verify the Supplementary Service Calling Line Identification Presentation (CLIP) with activated Call
Forwarding Unconditional (CFU)

Initial conditions:

Subscriber B is provisioned to the CLIP and the CFU supplementary service and has his calls
forwarded to Subscriber C

Test description:

ACTION RESULT

1) 1)

Subscriber A calls Subscriber B. Subscriber A is forwarded to Subscriber C. Subscriber
A’s MSISDN is presented to Subscriber C
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IOT4_GSM_20 Supplementary Service CLIR

Purpose:
Verify the Supplementary Service Calling Line Identification Restriction (CLIR)

Initial conditions:
Subscriber A is provisioned to the CLIR supplementary service
Subscriber B has CLIP provisioned

Test description:

ACTION RESULT

1) 1)

Subscriber A calls Subscriber B The call is established to Subscriber B but the
Subscriber A’s MSISDN is not presented to Subscriber
B.
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IOT4_GSM_21 Supplementary Service MPTY

Purpose:

Verify the Supplementary Service Multiparty (MPTY)

Initial conditions:

Subscriber A is provisioned to the MPTY supplementary service

Test description:

ACTION RESULT
1) 1)
Subscriber A builds MPTY call involving 6 MPTY call is setup to 6 subscribers
subscribers
2) 2)
Conferee Leaves and is joined back into the | The call is stable during the leaving and joining of the
MPTY call for some subscribers conferees of MPTY
3) 3)
Subscriber A closes the MPTY call Call is taken down successfully, all resources are
freed.
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IOT4_GSM_23 Establishment of several MMC Data calls with priority 1

Purpose:
Verify basic MMC data calls with priority 1

Initial conditions:

Subscriber A and B have subscription to all kind of data calls

Test description:

ACTION

RESULT

1)

Establish data calls of 2400, 4800, 9600
bauds transparent and non transparent with
priority 1

1)
Data calls are successful

2)
Transfer data (e.g. text file) in both directions

2)
Data calls are stable. The data transfer is successful.
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IOT4_GSM_26 Establishment of several PTP calls with different priorities

Purpose:

Verify basic GSM functionality

Initial conditions:

Subscriber A and B are provisioned to the eMLPP service

Test description:

ACTION RESULT

1) 1)

Subscriber A calls Subscriber B with priority | The calls are setup correctly and the priorities are
0,1, 2, 3, 4 dialling transferred correctly through the network.
*75<Priority>#<MSISDN>
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IOT4_GSM_38 Public Emergency Call — With SIM

Purpose:
Verify Public Emergency Call — With SIM

Initial conditions:

MS has a SIM

Test description:

ACTION RESULT
1) Call is established. No error logs.
Make the 112 Public Emergency Call
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IOT4_GSM_39 Public Emergency Call — Without SIM

Purpose:
Verify Public Emergency Call — Without SIM

Initial conditions:

MS is without a SIM

Test description:

ACTION RESULT

1) Call is established. No error logs.
Make the 112 Public Emergency Call

IOT4_GSM_40 Public Emergency Call — with TMSI and IMSI unknown in VLR

Purpose:
Verify Public Emergency Call — With SIM, but TMSI and IMSI are unknown in VLR

Initial conditions:

MS is with a SIM, but TMSI and IMSI are unknown in VLR

Test description:

ACTION RESULT
1)
Make the 112 Public Emergency Call Call is established. No error logs.
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7.2 Cell Reselection and Handover

IOT4_HOG: Inter BTS cell reselection of a VGCS listener

Test purpose:

To verify that an Inter BTS cell reselection of a VGCS listener functions as expected
Pre-requisites:

*The BSS network is fully functional with correct reselection and handover datafill created.

*Analyzers are configured and capturing messaging for the duration of the test.

*A debug mobile is used to decode and display the BCCH information of the serving and neighbour
cells.

Test procedure:

*Ensure that the mobile is engaged in a VGCS call as a listener.

*Move the debug mobile phone from one cell of a BTS to another cell on a the same BSC.

*Ensure that the mobile camps onto the BCCH of the destination cell.

*Ensure the call stays connected.

Test verification:

*The message flow is recorded and presented on the analyzers and is as expected.

*The call proceeds as expected.

Remarks:
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IOT4_HO16: Inter BTS handover of a point to point voice call

Test purpose:

To verify that an Inter BTS handover of a point to point voice call functions as expected
Pre-requisites:

*The BSS network is fully functional with correct reselection and handover datafill created.

*Analyzers are configured and capturing messaging for the duration of the test.

*A debug mobile is used to decode and display the BCCH information of the serving and neighbour
cells.

Test procedure:

*Ensure that the mobile is engaged in a point to point voice call.

*Move the debug mobile phone from one cell of a BTS to a different BTS on the same BSC.

*Ensure that the mobile camps onto the BCCH of the destination cell.

*Ensure the call stays connected.

Test verification:

*The message flow is recorded and presented on the analyzers and is as expected.

*The call proceeds as expected.
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IOT4_HO17: Inter BTS handover of a circuit switched data call

Test purpose:

To verify that an Inter BTS handover of a circuit switched data call functions as expected
Pre-requisites:

*The BSS network is fully functional with correct reselection and handover datafill created.

*Analyzers are configured and capturing messaging for the duration of the test.

*A debug mobile is used to decode and display the BCCH information of the serving and neighbour
cells.

Test procedure:

*Ensure that the mobile is engaged in a point circuit switched data call.

*Move the debug mobile phone from one cell of a BTS to a different BTS on the same BSC.

*Ensure that the mobile camps onto the BCCH of the destination cell.

*Ensure the call stays connected.

Test verification:

*The message flow is recorded and presented on the analyzers and is as expected.

*The call proceeds as expected.
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IOT4_HO18: Inter BTS handover of a railway emergency call originator

Test purpose:

To verify that an Inter BTS handover of a railway emergency call originator functions as expected
Pre-requisites:

*The BSS network is fully functional with correct reselection and handover datafill created.

*Analyzers are configured and capturing messaging for the duration of the test.

*A debug mobile is used to decode and display the BCCH information of the serving and neighbour
cells.

Test procedure:

*Ensure that the mobile is the originator of a railway emergency call.

*Move the debug mobile phone from one cell of a BTS to a different BTS on the same BSC.

*Ensure that the mobile camps onto the BCCH of the destination cell.

*Ensure the call stays connected.

Test verification:

*The message flow is recorded and presented on the analyzers and is as expected.

*The call proceeds as expected.
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IOT4_HO19: Inter BTS handover of a VGCS call uplink

Test purpose:

To verify that an Inter BTS handover of a VGCS call uplink (subsequent talker) functions as expected
Pre-requisites:

*The BSS network is fully functional with correct reselection and handover datafill created.

*Analyzers are configured and capturing messaging for the duration of the test.

*A debug mobile is used to decode and display the BCCH information of the serving and neighbour
cells.

Test procedure:

*Ensure that the mobile is engaged in a VGCS call as a subsequent talker.

*Move the debug mobile phone from one cell of a BTS to a different BTS on the same BSC.

*Ensure that the mobile camps onto the BCCH of the destination cell.

*Ensure the call stays connected.

Test verification:

*The message flow is recorded and presented on the analyzers and is as expected.

*The call proceeds as expected.
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IOT4_HOZ25: Inter BSC handover of a VGCS call uplink

Test purpose:

To verify that an Inter BSC handover of a VGCS call uplink (subsequent talker) functions as expected
Pre-requisites:

*The BSS network is fully functional with correct reselection and handover datafill created.

*Analyzers are configured and capturing messaging for the duration of the test.

*A debug mobile is used to decode and display the BCCH information of the serving and neighbour
cells.

Test procedure:

*Ensure that the mobile is engaged in a VGCS call as a subsequent talker.

*Move the debug mobile phone from one cell of a BTS to another cell on a different BSC.

*Ensure that the mobile camps onto the BCCH of the destination cell.

*Ensure the call stays connected.

Test verification:

*The message flow is recorded and presented on the analyzers and is as expected.

*The call proceeds as expected.
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IOT4_HO30: Ongoing point to point voice call in the destination cell preempted by a intra BTS
handover inwards of a railway emergency call originator

Test purpose:

To verify that an ongoing point to point voice call in the destination cell is preempted by a intra BTS
handover inwards of a railway emergency call originator (first talker) that has a higher priority

Pre-requisites:
*The BSS network is fully functional with correct reselection and handover datafill created.

*Analyzers are configured and capturing messaging for the duration of the test.

*A debug mobile is used to decode and display the BCCH information of the serving and neighbour
cells.

Lock all traffic channels except 3 TCH in the Destination Cell.

Test procedure:

*Ensure that there is an ongoing point to point call in the destination cell (Call A).

*Ensure that the point to point call is the only call on the destination cell and there are is only one
additional traffic channel on the Um interface provided by the destination cell.

*Establish a railway emergency call (Call B), in the originating cell. Ensure that this call has a higher
priority than Call A. Move the debug mobile phone (Call B) from one cell of the BTS to another cell on
the BTS.

«Call B should pre-empt Call A.

Test verification:

*The message flow is recorded and presented on the analyzers and is as expected.

*The call proceeds as expected.
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IOT4_HO33: Ongoing point to point voice call in the destination cell preempted by a inter BTS
handover inwards of a point to point voice call

Test purpose:

To verify that an ongoing point to point voice call in the destination cell is preempted by a inter BTS
handover inwards of a point to point voice call that has a higher priority

Pre-requisites:
*The BSS network is fully functional with correct reselection and handover datafill created.

*Analyzers are configured and capturing messaging for the duration of the test.

*A debug mobile is used to decode and display the BCCH information of the serving and neighbour
cells.

Lock all traffic channels except 2 TCH in the Destination Cell.

Test procedure:

*Ensure that there is an ongoing point to point call in the destination cell (Call A).

*Ensure that the point to point call is the only call on the destination cell and there are no other
available traffic channels on the Um interface provided by the destination cell.

*Establish a point to point call (Call B), in the originating cell. Ensure that this call has a higher priority
than Call A. Move the debug mobile phone (Call B) from one cell of the BTS to another cell on a
different BTS (where Call A is ongoing).

«Call B should pre-empt Call A.

Test verification:

*The message flow is recorded and presented on the analyzers and is as expected.

*The call proceeds as expected.
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IOT4_HO34: Ongoing point to point voice call in the destination cell preempted by a inter BTS
handover inwards of a circuit switched data call

Test purpose:

To verify that an ongoing point to point voice call in the destination cell is preempted by a inter BTS
handover inwards of a circuit switched data call that has a higher priority

Pre-requisites:
*The BSS network is fully functional with correct reselection and handover datafill created.

*Analyzers are configured and capturing messaging for the duration of the test.

*A debug mobile is used to decode and display the BCCH information of the serving and neighbour
cells.

Lock all traffic channels except 2 TCH in the Destination Cell.

Test procedure:

*Ensure that there is an ongoing point to point call in the destination cell (Call A).

*Ensure that the point to point call is the only call on the destination cell and there are no other
available traffic channels on the Um interface provided by the destination cell.

Establish a circuit switched data call (Call B), in the originating cell. Ensure that this call has a higher
priority than Call A. Move the debug mobile phone (Call B) from one cell of the BTS to another cell on
a different BTS (where Call A is ongoing).

«Call B should pre-empt Call A.

Test verification:

*The message flow is recorded and presented on the analyzers and is as expected.

*The call proceeds as expected.
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IOT4_HOA45: Intra BTS handover failure of a railway emergency call originator

Test purpose:

To verify that an intra BTS handover of a railway emergency call originator fails when there is no
capacitiy at the same or lower priority in the new cell

Pre-requisites:
*The BSS network is fully functional with correct reselection and handover datafill created.

*Analyzers are configured and capturing messaging for the duration of the test.

*A debug mobile is used to decode and display the BCCH information of the serving and neighbour
cells.

Lock all traffic channels except 2 TCH in the Destination Cell.

Test procedure:

*Ensure that there is an ongoing point to point call in the destination cell (Call A).

*Ensure that the point to point call is the only call on the destination cell and there are no other
available traffic channels on the Um interface provided by the destination cell.

Establish a railway emergency call (Call B), in the originating cell. Ensure that this call has the same
priority as Call A. Move the debug mobile phone (Call B) from one cell of the BTS to another cell the
BTS (where Call A is ongoing).

+Call B should not pre-empt Call A, the handover should not happen.

Test verification:

*The message flow is recorded and presented on the analyzers and is as expected.

*The call proceeds as expected.
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IOT4_HOS51: Inter BTS handover failure of a VGCS call uplink

Test purpose:

To verify that an inter BTS handover of a VGCS call uplink fails when there is no capacitiy at the
same or lower priority in the new cell

Pre-requisites:
*The BSS network is fully functional with correct reselection and handover datafill created.

*Analyzers are configured and capturing messaging for the duration of the test.

*A debug mobile is used to decode and display the BCCH information of the serving and neighbour
cells.

Lock all traffic channels except 2 TCH in the Destination Cell.

Test procedure:

*Ensure that there is an ongoing point to point call in the destination cell (Call A).

*Ensure that the point to point call is the only call on the destination cell and there are no other
available traffic channels on the Um interface provided by the destination cell.

*Establish a VGCS call, subsequent talker (Call B), in the originating cell. Ensure that this call has the
same priority as Call A. Move the debug mobile phone (Call B) from one cell of the BTS to another
cell on a different BTS (where Call A is ongoing).

+Call B should not pre-empt Call A, the handover should not happen.

Test verification:

*The message flow is recorded and presented on the analyzers and is as expected.

*The call proceeds as expected.
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IOT4_HOS52: Inter BTS handover failure of a VGCS dedicated channel

Test purpose:

To verify that an inter BTS handover of a VGCS dedicated channel fails when there is no capacitiy at
the same or lower priority in the new cell

Pre-requisites:
*The BSS network is fully functional with correct reselection and handover datafill created.

*Analyzers are configured and capturing messaging for the duration of the test.

*A debug mobile is used to decode and display the BCCH information of the serving and neighbour
cells.

Lock all traffic channels except 2 TCH in the Destination Cell.

Test procedure:

*Ensure that there is an ongoing point to point call in the destination cell (Call A).

*Ensure that the point to point call is the only call on the destination cell and there are no other
available traffic channels on the Um interface provided by the destination cell.

*Establish a VGCS call, first talker (Call B), in the originating cell. Ensure that this call has the same
priority as Call A. Move the debug mobile phone (Call B) from one cell of the BTS to another cell on a
different BTS (where Call A is ongoing).

+Call B should not pre-empt Call A, the handover should not happen.

Test verification:

*The message flow is recorded and presented on the analyzers and is as expected.

*The call proceeds as expected.
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IOT4_HOS59: Handover of a mobile dispatcher originator outside the GCA

Test purpose:

Handover of a mobile dispatcher originator outside the GCA

Pre-requisites:

*The BSS network is fully functional with correct reselection and handover datafill created.

*Analyzers are configured and capturing messaging for the duration of the test.

*A debug mobile is used to decode and display the BCCH information of the serving and neighbour
cells.

Test procedure:
*The mobile dispatcher originates a group call

*The mobile dispatcher hands over to a cell outside the group call area

*The call stays connected

Test verification:

*The message flow is recorded and presented on the analyzers and is as expected.

*The call proceeds as expected.
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IOT4_HOG0: Handover of a mobile dispatcher originator to a different GCA within the same BSC
Test purpose:

Handover of a mobile dispatcher originator to a different GCA within the same BSC

Pre-requisites:

*The BSS network is fully functional with correct reselection and handover datafill created.

*Analyzers are configured and capturing messaging for the duration of the test.

*A debug mobile is used to decode and display the BCCH information of the serving and neighbour
cells.

Test procedure:
*The mobile dispatcher originates a group call

*The mobile dispatcher hands over to a cell outside the group call area but on the same BSC

*The call stays connected

Test verification:
*The message flow is recorded and presented on the analyzers and is as expected.

*The call proceeds as expected.

Remarks:
Document Number Version © Kapsch CarrierCom/Nokia Date Page
Siemens Networks
2.3 Confidential 8/1/20125/16/ 49 of 106

2082



Nokia Siemens
Networks

Joint Test Plan

g K. f3
o apEC TEN Phase 9.2 and 9.3

IOT4_ITAHOOL: Inter BSC HO with preemption of radio res. In full loaded cell

Test purpose:

A VGCS call is ongoing in a cell, only one more timeslot is available, all other resources are blocked.
A point to point call with a higher priority than the VGCS call with 2 mobiles is handed over into this
cell. The group call is pre-empted and the point to point call is successfully handed over.

Pre-requisites:
*The BSS network is fully functional with correct reselection and handover datafill created.

*Analyzers are configured and capturing messaging for the duration of the test.

*A debug mobile is used to decode and display the BCCH information of the serving and neighbor
cells.

Test procedure:

* A service subscriber initiates a VGCS call in a BSS Providers cell

* A p2p call between two mobiles is established ina NSS Providers cell

» A handover of the P2P call from the Siemens cell to the BSS Providers cell is triggered
» The VGCS call is preempted to make room for both p2p call parties

« verify that the call has been handed over successfully and that the voice path is o0.k.

» Execute the same procedure with the BSS Providers/ NSS Providers cells in the opposite role

Test verification:

*The message flow is recorded and presented on the analyzers and is as expected.

*The call proceeds as expected.
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IOT4_ITAHOOZ2: Inter BSC handover failure of a VGCS call

Test purpose:

To verify that an inter BSC handover of a VGCS call uplink fails when there is no capacitiy at the same
or lower priority in the new cell

Pre-requisites:
*The BSS network is fully functional with correct reselection and handover datafill created.

*Analyzers are configured and capturing messaging for the duration of the test.

*A debug mobile is used to decode and display the BCCH information of the serving and neighbour
cells.

Lock all traffic channels except 1 TCH in the Destination Cell.

Test procedure:

*Ensure that there is an ongoing point to point call in the destination cell (Call A).

*Ensure that the point to point call is the only call on the destination cell and there are no other
available traffic channels on the Um interface provided by the destination cell.

*Establish a VGCS call, subsequent talker (Call B), in the originating cell. Ensure that this call has the
same priority as Call A. Move the debug mobile phone (Call B) from the cell to another cell on a
different BSC (where Call A is ongoing).

*Call B should not pre-empt Call A, the handover should not happen.

Test verification:

*The message flow is recorded and presented on the analyzers and is as expected.

*The call proceeds as expected.
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7.3 Functional Addressing (FA)
IOT4_FA1 Registration of an FN Number

Purpose:

Verify the registration of an FN

Initial conditions:

FN is in not registered.

Subscriber A is provisioned to the FA s