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Modal verbs terminology

In the present documerghall’, "shall not', "should", "should not', "may", "may not", "need, "need not, "will",
"will not", "can" and "cannot' are to be interpreted as described in clause 3.2 @Ti® Drafting RulegVerbal forms
for the expression of provisions).

"must" and 'must not' areNOT allowed in ETSI deliverables except when used in direct citation.

ETSI
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1 Scope

The present document represents an interoperability test specifieétiivthe purpose cdupporing the Smé Cell
LTE Remote Plugfest 2018y covering the followig features:
1  Regression testing (Registration, setgta transfer, CMAS)
Carrier Aggregatio
LIPA and SIPTO
VOLTE
Closed Subscriber Group

=A =4 =4 =4

The mainfocus B m Small CelLTE interoperability, i.eonsignaling messages ovinie Slinterface

2 References

References are either specific (identified by date of publication and/or edition numeesion number) or
nonspecific. For specific references, only the cited version applies. Fespemific references, the latest version of the
reference document (including any amendments) applies.
Referenced documents which are not found to be pulaicjlable in the expected location might be found at
http://docbox.etsi.org/Reference
NOTE: While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee
their lorg term validity.

2.1 Normative references

The following referenced documents are necessary for the application of the present document.

[1] 3GPP TS 2.2201010.0: "3rd Generation Partnership Proj@agchnical Specification Group
Services and Syem Aspects; Service requirements for Home Node B (HNB) and Home eNode B
(HeNB) (Release 10)".

[2] 3GPPTS2340110.13.0: "3rd Generation Partnership Project; Technical Specification Group
Services and System Aspects; General Packet Radic8¢G#RS) enhancements for Evolved
Universal Terrestrial Radio Access NetworkWERAN) access (Relead®)".

[3] 3GPPTS 24.00810.15.0: "3rd Generation Partnership Project; Technical Specification Group
Core Network and Terminals; Mobile radigerface Layer 3 specification; Core network
protocols; Stage 3 (Releatg)".

[4] 3GPPTS 24.30110.15.0: "3rd Generation Partnership Project; Technical Specification Group
Core Network and Terminals; NekccessStratum (NAS) protocol for Evobd Packet System
(EPS); Stage 3 (Releat§)".

[5] 3GPP TS 25.3670.00: "3rd Generation Partnership Project; Technical Specification Group
Radio Access Network; Mobility procedures for Home Node B (HNB); Overall description; Stage
2 (Releasd 0)".

[6] 3GPP TS 25367 106.0: "3rd Generation Partnership Proje¢chnical Specification Group
Radio Access Network; UTRAN architecture for 3G Home Node B (HNB); St¢Bel2ase 10)".
[7] 3GPP TS 36.3000.120: "3rd Generation Parership Project; Technical Specification Group

Radio Access Network; Evolved Universal Terrestrial Radio Acce4$T(EA) and Evolved
Universal Terrestrial Radio Access NetworkHERAN); Overall description; Stage 2 (Release
10)".

[8] 3GPP TS 242910.18.0: "3rd Generation Partnership Project; Technical Specification Group
Core Network and Terminals; IP multimedia call control protocol based on Session Initiation
Protocol (SIP) and Session Description Protocol (SDP); Stage 3 (Release 10)".

[9] 3GPPTS 36.30010.12.0: "3rd Generation Partnership Project; Technical Specification Group
Radio Access Network; Evolved Universal Terrestrial Radio Acce4$T(EA) and Evolved
Universal Terrestrial Radio Access NetworkERAN); Overall descriptin; Stage 2 (Release
10)".
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[10] 3GPPTS36.33110.16.0: "3rd Generation Partnership Project; Technical Specification Group
Radio Access Network; Evolved Universal Terrestrial Radio Acce4$T(EA); Radio Resource
Control (RRC); Protocol specifiian (Releasd.0)".

[1 3GPPTS36.41210.1.0: "3rd Generation Partnership Project; Technical Specification Group
Radio Access Network; Evolved Universal Terrestrial Radio Access Netwddd AN); S1
signalling transport (Relead®)".

[12] 3GPPTS 36.41310.90: "3rd Generation Partnership Project; Technical Specification Group
Radio Access Network; Evolved Universal Terrestrial Radio Access Netwedk fEAN); S1
Application Protocol (S1AP) (Relead@)".

[13] 3GPPTS 36.42310.7.0: "3rd Generation Partnership Projebechnical Specification Group
Radio Access Network; Evolved Universal Terrestrial Radio Access Netwedkd BEAN); X2
application protocol (X2AP}Releasd 0)".

[14] 3GPP TS 29.168 10.2:0UniversalMobile Telecommunications System (UMTS); LTE; Cell
Broadcast Centre interfaces with the Evolved
[159 GSMAIR.92- IMS Profile for Voice and SMS Version 8.0
[16] IETF RFC4960"Stream Control Transmiiss Protocdl.
[17] Small Cell Forum"Test Specification Revision 19"
2.2 Informative references

The following referenced documents ai necessary for the application of the present document but they assist the
user with regard to a partilew subject area
[i.1 3GPPTR 23.82910.0.1: "3rd Generation Partnership Project; Local IP Access and Selected IP
Traffic Offload (Release 10)".

3 Abbreviations

3GPP 3rd Generation Partnership Project
APN Access Pait Name

CA Carrier Aggregabn

CMAS Commercial Mobile Alert System

CsG Closed Subscriber Group

EPC Extended Packet Core

GBR Guaranteed Bit Rate

HeNB Home eNodeB

HeNB-GW Home eNodeB Gateway

IMS Internet protocol Multimedia Subsystem
LIPA Local IP Access

LTE Long Term Evolution (of @ generation radio technology)
MME Mobility Management Entity

P-GW Packet Data Network GateWay

QCI Quality of Service Class Indicator
SeGW Security GateWay

SGW Serving GateWay

UE User Equipment

4 Conventions

4.1 The test description proforma

A Test Desciption (TD) is a detailed description of the process that needs to be followed to test one or more
interoperable functionalities between two or more vendor implementations.
A TD should include as a minimum the following elements:

ETSI
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Table 1: Interoperability test description template
Interoperability Test Description

Identifier Unique test description ID: TD_AB_XXX_00. Should follow a well-defined naming
convention

Test Objective a concise summary of the test, which should reflect its purpose and allow readers to
easily distinguish this test from any other test in the document

Configuration List of all the required equipment for running this test, possibly also including a
(reference to) an illustration of a test architecture or test configuration

References List of references to the base specification section(s), use case(s), requirement(s),
etc. which are either used in the test or define the functionality being tested

Applicability List of features and capabilities in the IFS which are required to be supported by the

SUT in order to execute this test (e.g. if this list contains an optional feature to be
supported, then the test is optional).

Pre-test conditions |List of test specific pre-conditions that need to be met by the SUT including
information about equipment configuration, i.e. precise description of the initial state
of the SUT prior to start executing the test sequence

1
1
Test Sequence Step Type Description
1 <Type> |Step description
2
3
4
5
6
Notes Optional list of explanatory notes.

The following differenttypesare defined

1 A stimulus corresponds to an event thagjgersan EUT to proceed with a specific protocol action, like
sending a message for instance.

1 A checkstepconsists of verifyig that the EUT behaves according to the expected behaviour (for instance the
EUT behaviour shows that it receives the expected message).

1 A configure corresponds to an action to modify the EUT configuration.

i Eachcheckstepconsists othe receipt of protanl messages on reference points, with valid confidré.check
should be performed using a trace created by a monitor tool.

4.2 Interoperable Feature Statement

The "Interoperable Functions Statement” (IFS) identifies the standardised functions of a BE4 furittions can be
mandatory optional or conditional (depending on other functions), and depend on the role played by the DUT.
The IFS can also be used as afamona by a vendor to identify the functions that its DUT will support when
interoperating wh corresponding functions from other vendors.

5 Configurations
51  CFG_eNB

CFG_eNBis shown in the figure below. UENB and EPC are required. SeGW is part of the configuration, but its
behaviour is not teste@his configuration is used for tests of eR&yistration.

ETSI
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1
. —Sl-MME—: :—Sl-MME— MME
.—< Uu—=>1 enB | SeGW | EPC
UE !

L S1-U— ]‘—Sl-U—

Figure 1. CFG_eNB

5.2 CFG_HeNB

CFG_HeNB s shown in the figure below. UE, HeNB, HeNBN and EPC are required. SeGW is part of the
configuration, but its behaviour is not test@tiis confguration is usedor tests of HeNB registration.

T
—Sl-MMEJI —S1-MME— —S1-MME— MME
®-<<—Uu—>>— HeNB | SeGW : Hg\l;lvB EPC
|
" —S1-U— I—Sl-U—- L s51-U

Figure 2: CFG_HeNB

53  CFG_(H)eNB

CFG_(H)eNBis shown in the figure below. UE1)eNB and EPC are requirelth. case eNB is used thétfeNB-GW is
not required. In case a HeNB is used then He@B/ is requiredSeGW is part of the configuration, but its behaviour is
not tested.
Note: For CSG tests UE1 (IMSI1) is an allowed member of the CSG and UE2 (IMSI2) is an allowed member of

the CSG.
< =777 i
«Uu | -
UEL (IMSI1) o ~S1-MME- I—Sl-MME—: :_Sl'MME MME
Allowed CSG member (H)eNB | SeGW : | Hg\l/\IVB | EPC
| | I
®_<‘_U“_’>‘ —S1-U— S1-U— S1.U py—
UE2 (IMSI2) '—————I_ |_____|

Not allowed CSG member

Figure 3: CFG_(H)eNB

54  CFG_LIPA

CFG_LIPAis shown in the figure below. UE, HeNB with collocate\W and EPC are requiredin case eNB is used
then HeNBGW is not required. In case a HeNB is used then HEB s required.SeGW is part of the configuration,
but its behaviour is not tested.

ETSI
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r———=—n1 r——--7
| I '
—S1-MME- —S1-MME— —S1-MME—H MME
(H)eNB | | | :
|
-s1-u— L_s1-U—| HeNB ——S1-U—
—<—Uur : SeGW : | GW |
| | | | S/P-GW
UE | | |
| I '
L____] L
!
SGi
|
Residential
IP
Network

Figure 4: CFG_LIPA

55  CFG_CMAS

CFG_CMASIs shown in the figure below. It is based©RG_(H)eNB with the addition of the BC.

e

e |
@_< —Sl—MME—: —S1-MMEH B :—Sl-MME— MME
CUU=>T (HenB | SeGW | o | EPC CMAS
UE [ |
s1u— —S1-U— L—s1.u—{ sP-ow |

Figure 5: CFG_CMAS

56  CFG_IMS

CFG_IMS is shown in the figure below. It is based on CFG_(H)eNB with the addition of theCi& It also allows
for multi-vendor IMS calls as the UEs may connecttwia separate (H)eNBs.

| I r T | _
—S1-MME- —S1-MME- : S1-MME:

—Uu—> !

|

(H)eNB-1 | seGw !
UE-1 | | |

S/IP-GW MME IMS

|
—S1-u—! F—S1-U—I —S1-U—H
®_<‘—U u—> (H)eNB-2 : SeGW | | HeNB |

UE-2

—_—— — =

Figure 6: CFG_IMS

57 CFG_S1_MOB

CFG_49 MOB is shown in the figure below. It is based on CFG_(H)eNB with the addition of the Target (H)eNB and is
used for handover testing vieetl$1 interface.
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R T
—S1-MME- —S1-MME- ——S1-MME
—Uu—>

Source | I | HeNB !
(H)eNB-1 | SeGW | I '

GW
UE-1 | |
—S1-U— —S1-U—j Ls1-U-
== L ___

l S/P-GW MME

I I
—s1-u—! F—S1-U— —S1-U—H
@—<¢—Uu—>>— Target : SeGw | | HeNB |

(H)eNB-2
UE-1 ' | |

Figure 7: CFG_S1 HO

58  CFG_S1 _MOB_LOCAL

CFG_S1MOB_LOCAL is shown in the figure below. It is based on CFG_HeNB with the addition of the Target HeNB
and is used for local handover tegtivia the S1 interface when the handover is locally managed by the-B8HN®
which both source and target HeNB connect

I~ |
@{ s —S1-MME-] —S1-MME— +——S1-MME
—Uu— ource |
g (H)eNB-1 | SeGW |
UE-1 I |
—Sl-U—L L _|—Sl-U— | g1-u-1
HeNB
GW S/IP-GW MME
===
|
@_< T —Sl-U—: —S1-U—
—Uu>{ Taget |
(H)eNB-2 | SeGW |
UE-1 I |
+S1-MME— —S1-MME—
ePC

Figure 8: CFG_S1 HO_LOCAL

59 CFG_X2

CFG_X2 is shown in the figure below. Ithesed on CFG_SMOB with the addition of the X2 interface

=TT T
@{ s -S1-MME- |—Sl-MME—: B :—Sl-MME
ource e
2 —Uu—> (honmd | SeGW | ow |
- S1-U— ____}—31-u—| L s1u
| o __
l X2 S/IP-GW MME
| - (==
|
—S1-U—! —S1-U— i
®_<‘—UU_’>' (I—-:;ar[\gjgtz : SeGW | S1-U : HeNB :_Sl U
ek ' I GW |
UE-1 | | |
rol- - |
SI-MME— [ —S1-MME | —simmEe
ePC

Figure 9: CFG_X2
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6 Interoperable Feature Statement (IFS)

Table 2: Entities
Item Which entity do you provide? Status Support
UE
HeNB
eNB
HeNB-GW
SeGW
L-GW
EPC

N[OOI W|IN|F-
o|o|Oo|O|O|O|O

Table 3: MME features

Iltem Entity IFS_ID Status Support
1 DoesMMEs uppor t tTone o WaitllEd d 81 Sétup [MME_TTW o}
Failure message, when it replies to a received a Setup
Request message with unknown PLMN identities?
2 Does MME support LIPA procedures? MME_LIPA o]
3 Does MME support SIPTO procedures? MME_SIPTO o]
4 Does MME support CSG procedures? MME_CSG o]
5 Does MME support CMAS procedures? MME_CMAS o]
6 Does MME support X2 procedures? MME_X2 o]
7 Does MME support VOLTE procedures? MME_VOLTE |o
Table 4: UE features
Iltem Feature IFS_ID Status Support
1 Does UE provision CSG white list via the SIM card? UE_WL_SIM
2 Does UE build the white list based on attempts during UE_WL_MAN |o
manual selections?
3 Does UE support Rel-10 CA capabilities to simultaneously |UE_CA o]
receive and/or transmit on multiple CCs corresponding to
multiple serving cells?
4 Does the UE support video calls? UE_VIDEO o]

A Rel-10 UE with reception and/or transmission capabilities for CA can simultaneously receive and/or transmit on
multiple CCs corresponding to multiple serving cells

Table 5: (H)eNB configuration

Iltem Entity IFS_ID Status Support
1 Does (H)eNB support CA procedures? HENB_CA o]
2 Does (H)eNB support LIPA procedures? HENB_LIPA o]
3 Does (H)eNB support SIPTO procedures? HENB_SIPTO |o
4 Does (H)eNB support CSG procedures? HENB_CSG o]
5 Does (H)eNB support CMAS procedures? HENB_CMAS |o
6 Does (H)eNB support X2 procedures? HENB_X2 o]
7 Does (H)eNB support VOLTE procedures? HENB_VOLTE |o
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Table 6: HeNB-GW features

Item Which feature is supported? Reference Status Support

1 update TAC list when unknown TAC HENBGW_UPD |o
ATE_TAC

2 block unknown TAC HENBGW_BLO |o
CK_UNKNOW_
TAC

3 distinct bearer establishment HENBGW_DIST |o
INCT_BEARER

4 combined bearer establishment (default and dedicated HENBGW_COM |o

bearers are established simultaneously) BINED_BEARE

R

5 local S1 HO handling HENBGW_LOC |o
AL_S1

7 Test Descriptions

7.1 Test Groups

7.1.1 Regression

7.1.1.1 Regression eNB

The Regression Test Group includea test cases specific to small cells behaving like eNBs, i.e. connecting directly to
the EPC. This group applies the CFG_eNB configuration.

Table 7: Regression eNB test cases

Test ID Summary
REG/ENB/01 eNB Registration with EPC
REG/ENB/02 eNB Registration with EPC T Failure
7.1.1.2 Regression HeNB

The Regression Test Group includaa test cass specific to small cells behaving like HeNBs, i.e. connecting to the
ePC through a HeNB&W. This group applies tihe CFG_HeNB configuration.

Table 8: Regression HeNB test cases

Test ID Summary
REG/HENB/01 HeNB-GW Registration with EPC - Success
REG/HENB/02 HeNB Registration with HeNB-GW (pre-registered TAC) i Success
REG/HENB/03 HeNB Registration with HeNB-GW (not pre-registered TAC) - Success (optional)
REG/HENB/04 Registration with HeNB-GW (not pre-registered TAC) i Failure (optional)
REG/HENB/05 HeNB Registration with HeNB-GW (unknown PLMN) i Failure
7.1.1.3 Regression Common

The Regression Test Group includexltest cases applicable to both eNB and HeNB type Small Cells. This group
applies tahe CFG_(H)eNB configurgon.
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Table 9: Common regression test cases

Test ID Summary
REG/UE/01 UE Registration / Default Bearer Setup / Downlink-Uplink Traffic Flow
REG/UE/02 UE Deregistration / Network Detach
PS/01 Paging
PS/03 Network initiated E-RAB setup - Distinct Bearer (optional)
PS/04 Network initiated E-RAB setup - Combined Bearer (optional)
PS/05 Network initiated E-RAB release
PS/06 E-RAB modification by the network
7.1.1.4 CMAS

The CMAS Test Group included four test cases applicablettoeNB and HeNB type Small Cells. This group applies
to the CFG_CMAS configuration.

Table 10: CMAS test cases

Test ID Summary
CMAS/01 CMAS Warning Start to List of (H)eNBs
CMAS/02 CMAS Warning Start to TAI List
CMAS/03 CMAS Warning Stop to List of (H)eNBs
CMAS/04 CMAS Warning Stop to TAI List

7.1.2 Local IP Access Group (LIPA)

The LIPA Test Group included one test case applicable to HeNB type Small Cells. This group applies to the
CFG_LIPA configuration.

Table 11: LIPA test cases

Test ID Summary

LIPA/O1 Downlink Traffic Flow through L-GW

7.1.3 Closed Subscriber Group (CSG)

The CSG Test Group included five test cases applicable to both eNB and HeNB type Small Cells. This group applies to
the CFG_H)eNB configuration.

Table 12: CSG test cases

Test ID Summary
CSG/01 UE Registration with CSG (H)eNB
CSG/02 UE no longer allowed to access the CSG cell
CSG/03 Manual CSG selection - allowed UE
CSG/04 Manual CSG selection - not allowed UE
CSG/05 UE Registration with hybrid (H)eNB
7.14 IMS

The IMS Test Group includ€ilve test cases applicable to both eNB and HeNB type Small Cells. This group applies to
the CFG_IMSconfiguration.

Table 13: IMS test cases

Test ID Summary
IMS/01 UE SIP Registration
IMS/02 UE SIP Originating Call (VOLTE)
IMS/03 UE SIP Terminating Call (VOLTE)
IMS/04 UE Originating Video Call
IMS/05 UE SIP Terminating Video Call
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7.1.5  Mobility (MOB)
7.15.1 X2 Mobility

The X2 Mobility Test Group includetbur test cases applicable to both eNB and HeNB type Small Cells. This group
applies to CFG_X2 configuration.

Table 14: X2 mobility test cases

Test ID Summary
MOB/X2/01 X2 Setup
MOB/X2/02 X2 based Handover
MOB/X2/03 X2 Reset
MOB/X2/04 X2 Load Indication
7.1.5.2 S1 Mobility

The S1 Mobility Test Group includedio test casgapplicable to both eNB and HeNB type Small Cells. This group
applies taheCFG_S1 HQandCFG_S1 HOLOCAL configuratiors.

Table 15: S1 mobility test cases

Test ID Summary
MOB/S1/01 S1 based Handover
MOB/S1/02 Local S1 based Handover

7.2 Regression Tests
7.2.1 REG/ENB/O1 i eNB Registration with EPC - Success

Interoperability Test Description

Identifier REG/ENB/01

Test Objective Successful S1 interface setup between eNB and EPC
Configuration 1 CFG_eNB

References 3GPP TS 36.300 [9] clause 19.2.2.8

f
T 3GPP TS 36.412 [11]
I 3GPP TS 36.413 [12] clause 9.1.8.4

Applicability

Pre-test conditions

=

eNB is configured with EPC IP address and PLMN id

1 eNBis configured with a 20 BIT Macro eNB ID, see 3GPP 36.413 [12]
clause 9.2.1.37

1 EPCsupportseNB6s TAC

 SCTP association established between eNB and EPC

Test Sequence Step Type Description
1 stimulus |Trigger eNB to send S1 Setup Request message to EPC
2 check |S1 Setup Request message contains eNB ID, supported TAC
and broadcasted PLMN Identity.
3 check |EPC sends S1 Setup Response Successful message to eNB
4 verify  |eNB is successfully attached to the EPC
5 verify |S1 interface is up

ETSI



[Release 10] 16 ETSI TS 103 344 V0.0.22 (2016-06)

eNB Registration with MME

[ SCTP associations achieved ]

SIAP S1 Setup Request ____

*SIAP 51 Setup Response(Successful)

[ 51 interface up ]

Figure 1: REG/ENB/01

7.2.2 REG/ENB/02 i eNB Registration with EPC i Failure

Interoperability Test Description

Identifier REG/ENB/02
Test Objective Unsuccessful S1 interface setup between eNB and EPC
Configuration 1 CFG_eNB
References T 3GPP TS 36.300 [9] clause 19.2.2.8
T 3GPP TS 36.412 [11]
T 3GPP TS 36.413 [12] clause 8.7.3.3, clause 9.1.8.4
Applicability MME_TTW
Pre-test conditions 1 eNBis configured with EPC IP address
1 eNB is configured with a 20 BIT Macro eNB ID, see 3GPP 36.413 [12]
clause 9.2.1.37
T EPCdoes not support eNBoO6s PLMN iden
 SCTP association established between eNB and EPC
Test Sequence Step Type Description
1 stimulus  |Trigger eNB to send S1 Setup Request message to EPC
2 check S1 Setup Request message contains PLMN identities that are
not identified by EPC
3 check EPC sends to eNB S1 Setup Failure message containing
fiCause | EO indiPbaMiNion@nitllyrolpn 6 v
containing ATime to Wait | E"
4 verify eNB is not attached to the EPC
5 verify S1 interface is not ready for further operation (UE attach, etc)
6 verify If "Time to Wait IE" was received ENB does not reattempt the
S1 setup before the expiry of the indicated waiting period
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eNB Registration with MME - Failure

[ SCTP associations achieved ]

PLMN identities of the ENB not present at MMEB|

S1AP 51 Setup Request (unknown PLMN Ids) >

S1AP 51 Setup Failure
(Cause IE: unknown-PLMN)
< (opticnal presence of Time to Wait IE)

[ 51 interface not ready )

L 1

[No 51 establishment attempts during "Time to Wait”']

Figure 2: REG/ENB/02

7.2.3 REG/HENB/O1 i HeNB-GW Registration with EPC - Success

Interoperability Test Description

Identifier REG/HENB/01

Test Objective Successful S1 interface setup between HeNB-GW and EPC
Configuration 1 CFG_HeNB

References 3GPP TS 36.300 [9] clause 19.2.2.8

1
1 3GPP TS 36.412 [11]
1 3GPP TS 36.413[12] clause 9.1.8.4 and 9.1.8.5

Applicability

Pre-test conditions

=

HeNB-GW is configured with EPC IP address

T HeNB-GW is configured with a 20 BIT Macro eNB ID, see 3GPP 36.413 [12]
clause 9.2.1.37

1 SCTP association established between HeNB-GW and EPC

Test Sequence Step Type Description
1 stimulus |Trigger HeNB-GW to send S1 Setup Request message to EPC
2 check |S1 Setup Request message to the MME contains its HeNB
Global ID, TAC and PLMN Identity
3 check |MME sends a S1 Setup Response Successful message to the

HeNB-GW indicating the MME Name, Served GUMMEIs, and
its Relative MME Capacity
6 verify  |S1 interface is up between the HeNB-GW and the EPC

ETSI



[Release 10] 18 ETSI TS 103 344 V0.0.22 (2016-06)

HeNB-GW Registration with MME -
Success

HeNB-GW

[ SCTP association achieved

S1AP 51 Setup Request >
_‘SIAP 51 Setup Response(Successful)

51 established

Figure 3: REG/HENB/01

7.2.4 REG/HENB/02 i HeNB Registration with HeNB-GW (pre-registered
TAC) i Success

Interoperability Test Description
Identifier REG/HENB/02
Test Objective Successful S1 interface setup between HeNB and HeNB-GW, TAC registered in
EPC
Configuration 1 CFG_HeNB
References 1 3GPP TS 36.300 [9] clause 19.2.2.8
1 3GPP TS 36.412 [11]
1 3GPP TS 36.413 [12] clause 9.1.8.4 and 9.1.8.5
Applicability
Pre-test conditions 1 HeNB is configured with EPC IP address
1 HeNB is configured with a 28 BIT Home eNB ID, see 3GPP 36.413 [12]
clause 9.2.1.37
1  SCTP association establishment between HeNB-GW and EPC
1 S1interface establishment between HeNB-GW and EPC
 SCTP association establishment between HeNB and HeNB-GW
1 HeNB TAC registered in EPC
Test Sequence Step Type Description
1 stimulus |Trigger HeNB to send S1 Setup Request message to
HeNB-GW
2 check |S1 Setup Request message to the HeNB-GW contains Home
eNB ID, TAC and PLMN Identity
3 check |HeNB-GW sends a S1 Setup Response Successful message to
the HeNB
4 verify |S1 interface is up between the HeNB and HeNB-GW, and
between the HeNB-GW and the EPC
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HeNB Registration with HeNB-GW - Success with
registered TAC

@ o

SCT P association achleved]

1
[ 51 established )

X

[ SCTP association achieved )

S1AP 51 Setup Request
(TAC registered in EPC)

..
S1AP 51 Setup Response(Successful)

-
[ &1 established )

HeNB-GW

Figure 4: REG/HENB/02

7.2.5 REG/HENB/03 i HeNB Registration with HeNB-GW (not pre-
registered TAC) - Success (optional)

Interoperability Test Description

Identifier REG/HENB/03

Test Objective Successful S1 interface setup between HeNB and HeNB-GW with TAC not yet
registered in EPC

Configuration 1 CFG_HeNB

References 1 3GPP TS 36.300 [9] clause 19.2.2.8

1 3GPP TS 36.412 [11]
1 3GPP TS 36.413 [12] clause 9.1.8.7 and 9.1.8.8
Applicability HENBGW_UPDATE_TAC

Pre-test conditions 1 HeNB is configured with EPC IP address

1 HeNB is configured with a 28 BIT Home eNB ID, see 3GPP 36.413 [12]
clause 9.2.1.37

1 SCTP association established between HeNB-GW and EPC

1  S1interface establishment between HeNB-GW and EPC with pre-
registration of TACs

 SCTP association establishment between HeNB and HeNB-GW

1 HeNB TAC not registered in EPC

Test Sequence Step Type Description
1 stimulus |Trigger HeNB to send S1 Setup Request message to
HeNB-GW
2 check |S1 Setup Request message to the HeNB-GW contains Home
eNB ID, not registered TAC and PLMN Identity
3 check |HeNB-GW sends eNB Configuration Update to the EPC
4 check |EPC sends eNB Configuration Update Achnowledge to the
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Interoperability Test Description

HeNB-GW

5 check

HeNB-GW sends a S1 Setup Response Successful message to
the HeNB

6 verify

S1 interface is up between the HeNB and HeNB-GW, and
between the HeNB-GW and the EPC

HeNB Registration with HeNB-GW - Success without registered TAC

HeNB-GW

SCTP association achieved

e

[ 51 established

[ SCTP association achieved

)

S1AP S1 Setup Request

>

(TAC not registered in EPC) >

S1AP S1 Setup Response(Successful}

S1AP eNB Configuration Update
S1AP eNB Configuration Update Acknowledge

»

[ 51 established

)

HeNB-GW m

Figure 5: REG/HENB/03
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7.2.6 REG/HENB/04 i Registration with HeNB-GW (not pre-registered
TAC) i Failure (optional)
Interoperability Test Description
Identifier REG/HENB/04

Test Objective

Unsuccessful S1 interface setup between HeNB and HeNB-GW with TAC not yet
pre-registered in EPC

Configuration

1 CFG_HeNB

References 1 3GPP TS 36.300 [9] clause 19.2.2.8

1 3GPP TS 36.412

1 3GPP TS 36.413 [12] clause 9.1.8.4 and 9.1.8.6
Applicability HENBGW_BLOCK_UNKNOW_TAC

Pre-test conditions

1 HeNB is configured with EPC IP address

1 HeNB is configured with a 28 BIT Home eNB ID, see 3GPP 36.413 [12]
clause 9.2.1.37

1 SCTP association established between HeNB-GW and EPC

1 Sl interface establishment between HeNB-GW and EPC with pre-
registration of allowed TACs

Test Sequence

T SCTP association establishment between HeNB and HeNB-GW
1 HeNB TAC not registered in EPC
Step Type Description
1 stimulus |Trigger HeNB to send S1 Setup Request message to
HeNB-GW
2 check |S1 Setup Request message to the HeNB-GW contains Home
eNB ID, not registered TAC and known PLMN Identity
3 check |HeNB-GW sends to HeNB S1 Setup Failure message optionally
containing ATime to Wait | E"
4 verify  |HeNB is not successfully attached to the HeNB-GW
5 verify  |S1 interface is not ready for further operation (UE attach, etc)
6 verify  [If "Time to Wait IE" was received HeNB does not reattempt the
S1 setup before the expiry of the indicated waiting period

1.2.7

REG/HENB/05 - HeNB Registration with HeNB-GW (unknown
PLMN) i Failure
Interoperability Test Description
Identifier REG/HENB/05

Test Objective

Unsuccessful S1 interface setup between HeNB and HeNB-GW

Configuration

1 CFG_HeNB

References 1 3GPP TS 36.300 [9] clause 19.2.2.8

1 3GPP TS 36.412[11]

1 3GPP TS 36.413 [12] clause 8.7.3.3, clause 9.1.8.4,9.1.8.5 and 9.2.1.61
Applicability MME_TTW

Pre-test conditions

1 HeNB is configured with HeNB-GW IP address

1 HeNB is configured with a 28 BIT Home eNB ID, see 3GPP 36.413 [12]
clause 9.2.1.37

1  HeNB-GW is configured with EPC IP address

1 HeNB-GW is configured with a 20 BIT Macro eNB ID, see 3GPP 36.413 [12]
clause 9.2.1.37

1T HeNB-GW does not support HeNBO®&s

 SCTP association establishment between HeNB and HeNB-GW

PLMN

Test Sequence

Step Type Description

1 stimulus |Trigger HeNB to send S1 Setup Request message to
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Interoperability Test Description

HeNB-GW

2 check |S1 Setup Request message contains PLMN identities that are
not identified by HeNB-GW

3 check |HeNB-GW sends to HeNB S1 Setup Failure message
containing fiCause |-P&6MNOdROdt
optonal | y containing ATi me to Wag

4 verify |HeNB is not successfully attached to the HeNB-GW

5 verify  |S1 interface is not ready for further operation (UE attach, etc)

6 verify  |If "Time to Wait IE" was received HeNB does not reattempt the

S1 setup before the expiry of the indicated waiting period

HeNB Registration with HeNB-GW - Failure

[ SCTP association achieved )

S1AP 51 Setup Request >

PLMN identities of the HeNB not present at HeNBrij

S1AP S1 Setup Failure
(Cause IE: unknown-PLMN)
_‘Lqpﬁonal presence of Time to Wait IE)

[ S1 interface not ready )

L T

No S1 establishment attempts during "Time to Wa|t'

Figure 6: REG/HENB/05

7.2.8 REG/UE/O1 - UE Registration / Default Bearer Setup / Downlink-
Uplink Traffic Flow

Interoperability Test Description

Identifier REG/UE/01
Test Objective UE registration (Initial Network Attachment, Default EPS bearer establishment) and
Downlink / Uplink traffic flow between UE and EPC (S-GW).
Configuration 1 CFG_eNB/CFG_(H)eNB
References T 3GPP TS 36.300 [9] clause 19.2.2.8
1 3GPP TS 36.331 [10] clause 5.3.3
1 3GPP TS 36.413 [12] clause 9.1.8.4
Applicability
Pre-test conditions 1 (H)eNB is an open access cell
1 (H)eNB/HeNB-GW S1 connection established
1 UE (IMSI) is provisioned in the HSS
1 APN to connect to a web server and the default PDN are provisioned on the
UE
Test Sequence Step Type Description
1 stimulus |Switch on UE
2 verify  |UE cell selection / RRC connection establishment towards
HeNB
3 verify |UE and EPC mutual authentication procedure
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Interoperability Test Description

4 verify  |NAS Security establishment procedure between UE and EPC
5 verify  |UE capability enquiry procedure

6 verify  |Default EPS Bearer establishment procedure

7 verify  |DL/UL traffic flow between UE and EPC (S-GW)
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UE Registration / Default Bearer Setup / Downlink-Uplink Traffic Flow

HeNB-GW

m EPC(S-GW)

RRC DL Information Transfer
(NAS: ESM Information Request)

[ S1 Connection established )
RRC Connection Request >
RRC Connection Setu
- consetup
RRC Connection Complete
NAS: Attach R PDN Connectivity Request
S1AP Initial UE Message
NAS: Attach Ry PDN Connectivity Request’
S1AP Downlink NAS Transport
< (NAS: Authentication Request)
RRC DL Information Transfer
< (NAS: Authentication Request)
RRC UL Information Transfer
(NAS: Authentication Response) >
S1AP Uplink NAS Transport
(NAS Authentication Response) >
T
S1AP Downlink NAS Transport
< (NAS: Security Mode Command)
RRC DL Information Transfer
< (NAS: Security Mode Command)
RRC UL Information Transfer
[NAS: Security Mode Complete) >
S1AP Uplink NAS Transport
(NAS Security Mode Complete) >

S1AP Downlink NAS Transport

¢ (NAS: ESM Information Request)

RRC UL Information Transfer
(NAS: ESM Information Response)

RRC Security Mode Command

RRC Security Mode Complete

UE Capability Enquiry

UE Capability Information

RRC Connection Reconfiguration
(NAS Attach Accept;
Activate Default EPS Bearer Context

RRC Connection Reconfiguration Complete

S1AP Initial Context Setup Request
(NAS Attach Accept;

>

-
S1AP Uplink NAS Transport
(NAS ESM Information Response) >
-
-
UE Capability Info Indication >
T

¢ Activate Default EPS Bearer Context

UE attached /

Default Bearer established

 § i §

J

Downlink / Uplink Traffic flow

HeNB-GW
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Figure 7: REG/UE/01

7.2.9 REG/UE/02 - UE Deregistration / Network Detach

Interoperability Test Description

Identifier

REG/UE/02

Test Objective

UE deregistration (Network Detach i powering off)

Configuration 1 CFG_eNB/CFG_(H)eNB
References 1 3GPP TS 36.300 [9] clause 19.2.2.2
1 3GPP TS 36.331 [10] clause 5.3.3
1 3GPP TS 36.413 [12] clause 8.3.2,9.1.4.6,9.1.4.7
Applicability
Pre-test conditions 1 (H)eNB/HeNB-GW S1 connection established
1 UE attached, default EPS bearer established and in IDLE MODE
Test Sequence Step Type Description
2 stimulus |Switch off the UE or set to \"flight mode\" or \"offline\" (RF part is
switched off)
3 verify |RRC connection establishment towards (H)eNB (NAS: Detach
Request)
4 verify |UE and EPC NAS Detach message exchange
5 verify  |S1 UE Context Release procedure between (H)eNB and EPC
6 verify |RRC connection release towards the UE
7 verify  |UE is successfully detached from the LTE network
8 verify  |Packet service connection is not available at the UE

UE Deregistration / Network Detach

(H)eNB HeNB-GW m

UE attached [ Default Bearer established

RRC Connection Request

<

RRC Connection Setup

>

RRC Connection Setup Complete
(NAS: Detach Request)

<

(Detach Type="switch off™) >

RRC Connection Release

S1AP Initial UE Message
(NAS: Detach Request) >
T

S1AP UE Context Release Command

>

S1AP UE Context Release Cumplete

D &3 63

Figure 8: REG/UE/02
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7.2.10 REG/UE/03 - UE Registration / Default Bearer Setup / UE Radio
Capability Match

Interoperability Test Description

Identifier

REG/UE/03

Test Objective

The purpose of the UE Radio Capability Match procedure is for the MME to request
the eNB to derive and provide an indication to the MME whether the UE radio
capabilities are compatible with the network configuration for voice continuity.

Configuration 1 CFG_eNB/CFG_(H)eNB
References 1 3GPP TS 36.300 [9] clause 19.2.2.8
1 3GPP TS 36.331[10] clause 5.3.3
1 3GPP TS 36.413 [12] clause 8.3.5.2
Applicability
Pre-test conditions 1 eNB/eNB-GW S1 connection established
1 UE (IMSI) is provisioned in the HSS
1  APN to connect to a web server and the default PDN are provisioned on the
UE
Test Sequence Step Type Description
1 stimulus |Switch on UE
2 verify  |UE cell selection / RRC connection establishment towards
HeNB
3 verify  |UE and EPC mutual authentication procedure
4 verify  |NAS Security establishment procedure between UE and EPC
5 verify  |UE capability enquiry procedure
6 verify  |Default EPS Bearer establishment procedure
7 Check |The EPC (MME) initiates the procedure by sending a UE
RADIO CAPABILITY MATCH REQUEST message.
8 Verify  |eNB shall act as defined in the TS 23.401 [11] and respond with

a UE RADIO CAPABILITY MATCH RESPONSE message.
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UE Registration / Default Bearer Setup / UE Radio Capability Match

RRCConnReq >
< RRCConnSetup
___ S1APInitUEMsg S1AP InitUEM

( NAS Authentication procedure

NAS Security Mode procedure

< InitCtxtSetupReq L InitCtxtSetupReq

NAS UE Identification procedure (optional)

< AS SecModCommand

AS SecModComplete >

< RRC ConnectionRecanfig

RRC Connection Reconfig Cnrng.

S1AP Init Ctxt Setup Resp be S1AP Init Ctxt Setup Resp >

ULInfoTrans >

UL NAS AttComp; ActDefBearerAcc ’? UL NAS AttComp; ActDefBearerAcc >

Data on default bearer

UE RADIO CAPABILITY MATCH REQUEST UE RADIO CAPABILITY MATCH REQUEST

UE RADIO CAPABILITY MATCH RESPONSE

7.2.11 PS/01 - Paging

Interoperability Test Description

UE RADIO CAPABILITY MATCH RESPONSE

Identifier PS/01
Test Objective Paging message is delivered from (H)eNB to UE
Configuration 1 CFG_eNB/CFG_(H)eNB
References 1 3GPP TS 23.401 [2] clause 5.3.4.3
1 3GPP TS 36.413[12] clause 8.5.2,9.1.6
1 3GPP TS 36.300 [9] clause 19.2.2.1
Applicability
Pre-test conditions 1 (H)eNB/HeNB-GW S1 connection established
 UE attached, default EPS bearer established and in Idle Mode
1 UE (IMSI) is provisioned in the HSS
1 Download data can be provided to the UE
Test Sequence | Step | Type | Description
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Interoperability Test Description
1 stimulus |Generate downlink traffic for UE
2 verify |MME sends S1AP PAGING to (H)eNB
3 verify  |UE is paged
Paging

n (H)eNB HeNB-GW

[ UE attached / Default bearer established ]

_‘Downllnk Data Motification

S1AP Paging

Figure 9: PS/01

7.2.12 PS/03 - Network initiated E-RAB setup 7 Distinct Bearer (optional)

Interoperability Test Description

Identifier PS/03

Test Objective Network initiated E-RAB setup with GBR bearer
Configuration 1 CFG_eNB/CFG_(H)eNB

References 1 3GPP TS 24.301 [4] clause 6.4.2

1 3GPP TS 36.300 [9] clause 19.2.2.4.1
1 3GPP TS 36.413 [12] clause 9.1.3.1, 9.1.3.2

Applicability HENBGW_DISTINCT_BEARER
Pre-test conditions 1 (H)eNB/HeNB-GW S1 connection established
1 UE attached, default EPS bearer established and in IDLE MODE
1 UE (IMSI) is provisioned in the HSS
1  APN to connect to a web server and the default PDN are provisioned on the
UE
Test Sequence Step Type Description
1 stimulus |From the EPC trigger an E-RAB setup procedure with a GBR
bearer
2 verify  |Dedicated bearer with the requested QoS and a valid data path
between UE and S-GW is established
3 verify  |Data transfer between UE and S-GW on the dedicated bearer
with requested QoS set
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Network inifiated E-RAB sefup @ Disfinct Bearer

s

LE attached / Default bearer established /ldle

S1AP Pagi
< qing
Pagin
< agng
RRC Connection Request >
RRC Connection Setup
<4
RRC Connection Setup Complete \n (NAS: Service Request) >

NAS Security Mode pracedure

< E-RAB SETUP REQUEST

< RRC Connection Reconfi \n(NAS ActivateDedicatedEPSBearerContextiReq)

RRC Connection Reconfig Complete >

E-RAB Setup Respanse >

ULInfoTrans \n(NAS ActivateDedicatedEPSBearerContextAcc) >

ULInfoTrans \n(NAS ActivateDed icatedEPSBearerContexmm}’

|
m @

UL/OL data transfer

Figure 10: PS/03
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7.2.13 PS/04 - Network initiated E-RAB setup T Combined Bearer

(optional)
Interoperability Test Description
Identifier PS/04
Test Objective Network initiated E-RAB setup with GBR bearer (default and dedicated bearer)
Configuration 1 CFG_eNB/CFG_(H)eNB
References 1 3GPP TS 24.301 clause 6.4.2
1 3GPP TS 36.300 clause 19.2.2.4.1
1 3GPP TS 36.413 clause 9.1.3.1, 9.1.3.2
Applicability HENB_COMBINED_BEARER
Pre-test conditions 1 (H)eNB/HeNB-GW S1 connection established
1 UE (IMSI) is provisioned in the HSS
1 APN to connect to a web server and the default PDN are provisioned on the
UE
Test Sequence Step Type Description
1 stimulus |The UE attaches to the EPC and is Oin IDLE Mode. This triggers
the establishment of a default and a dedicated bearer.
2 verify  |Default and Dedicated bearer with the requested QoS and a
valid data path between UE and S-GW is established
3 verify  |Data transfer between UE and S-GW on the dedicated bearer
with requested QoS set
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E-RAB Modification by the network

aEa B.

UE attached / Default EPS Bearer established / Idle Mode
| | | |
Data transfer on default bearer )
1 1 | I
E-RAB established (GBR or non-GBR) from the UE or the MME )
| | | I
Data transfer on the E-RAB

|
< ERAB MODIFY REQUEST

< RRC ConnectionReconfig \n(NAS ModifyEPSBearerCtxtReq)
RRC Connection Reconfig Comp >

ERAB MODIFY RESPONSE >

ULInfoTrans \n(NAS ModifyEPSBearerCtxtAcc) >

ULInfaTrans \n(NAS Mudiﬁ,tEPSBearerCtxtAcc)h
I

Data transfer on default bearer
1 1 1
Data transfer on modified E-RAB

—_— —

Figure 11: PS/04

7.2.14 PS/05 - Network initiated E-RAB release

Interoperability Test Description

Identifier PS/05

Test Objective Network initiated ERAB release
Configuration 1 CFG_eNB/CFG_(H)eNB
References 3GPP TS 24.301 [4] clause 6.4.4

1
1 3GPP TS 36.300 [9] clause 19.2.2.4.3
1 3GPP TS 36.413 [12] clause 9.1.3.5, 9.1.3.6

Applicability

Pre-test (H)eNB / HeNB-GW S1 connection established
conditions 1  UE attached, default EPS bearer established and ongoing data transfer on
default bearer

=

1 E-RAB established (GBR or non-GBR) from the UE or the EPC
1 UE (IMSI) is provisioned in the HSS
1 APN to connect to the IMS server and the default PDN are provisioned on the
UE
Test Sequence | Step | Type | Description
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Interoperability Test Description
1 stimulus |Trigger data transfer on E-RAB
2 verify  |Data transfer between UE and S-GW on the dedicated bearer
3 stimulus |Trigger E-RAB release from the network
4 verify  |E-RAB is released and packet service connection is not available
at the UE
5 verify  |The on-going data session on the default bearer is not affected

Figure 12: PS/05
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