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5
Test environment for RF test
Editor’s Note: This section is reserved for common test environment specific to test cases in TS 36.521-1 or TS 36.521-3. Expected contents are:

· Requirements of test equipment

· Reference system configurations

· Generic procedures

· Default RRC/NAS message contents

6
Test environment for Signalling test 
6.1
Requirements of test equipment
The requirements of test equipment specified in this subclause apply to Signalling test cases defined in TS 36.523-1 [18], in addition to the common requirements of test equipment specified in cause 4.2 of this specification. 

Test equipment shall be able to simulate cells of Radio Access Technology (RAT) E-UTRA, UTRA, GSM or HRPD / 1xRTT. Regardless of respective RAT, the overall number and configuration of cells to be simulated simultaneously by test equipment shall not exceed the resources specified in the following Table 6.1-1: 

Table 6.1-1: Maximum resources in terms of number / configuration of cells to be simulated simultaneously in a test setup

	Simulation of
	Max. number / configuration of cells 
(SISO / SIMO)
	Max. number / configuration of cells 
(MIMO)

	E-UTRA single-mode networks (FDD or TDD)
	3x cells 
	n/a 

	E-UTRA dual-mode networks (FDD and TDD)
	3x cells 
	n/a 

	Mixed E-UTRA / UTRA networks
	3x cells 
	n/a 

	Mixed E-UTRA / GSM networks
	3x cells 
	n/a 

	Mixed E-UTRA / HRPD or 1xRTT networks
	3x cells
	n/a

	Mixed E-UTRA / UTRA / GSM networks
	3x cells
	n/a

	Note 1:
No differentiation between cell configuration types (as defined in clause 6.3.3) here, because these types are relevant to specific test cases and their TTCN-3 implementation only.

Note 2:
Only network scenarios specified in clause 4.4.1 and 6.3.2.1 have been covered.

Note 3: 
MIMO configuration is not applied for Signalling tests regardless of UE MIMO functionality 


Exceptions to the outlined requirement of maximum 3 cells simultaneously need special evidence to be provided explicitly in the test case prose.

6.2
Reference test conditions
The reference test conditions specified in this subclause apply to all Signalling test cases defined in TS 36.523-1 [18] unless otherwise specified, in addition to the common reference test conditions specified in subclause 4.3 of this specification.
6.2.1
Physical channel allocations

6.2.1.1
Antennas

If the UE has two Rx antennas, the same downlink signal is applied to each one. Both UE Rx antennas shall be connected. 

If the UE has one Rx antenna, the downlink signal is applied to it. 

For signalling testing, SIMO (Single Input Multiple Output) is used. MIMO (Multiple Input Multiple Output) is not applied for all cell configurations regardless of UE MIMO functionality.
6.2.1.2
Downlink physical channels and physical signals

Same as clause 4.3.3.2

6.2.1.3
Mapping of downlink physical channels and signals to physical resources

Same as clause 4.3.3.3

6.2.1.4
Uplink physical channels and physical signals

[FFS].

6.2.1.5
Mapping of uplink physical channels and signals to physical resources

[FFS].

6.2.2
Signal levels

6.2.2.1
Downlink signal levels

The default settings of suitable cells and non-suitable cells for E-UTRA are specified in table 6.2.2.1-1.

Cells which are expected to be undetectable for UE under test shall fulfil the condition of non-suitable “Off” cell in table 6.2.2.1-1.

Table 6.2.2.1-1: Default settings of suitable / non-suitable cells for E-UTRA

	Power level type / Parameter
	Unit
	Power level 

	Serving cell RS EPRE
	dBm/15kHz
	-85

	Suitable neighbour intra-frequency cell RS EPRE
	dBm/15kHz
	-97

	Suitable neighbour inter-frequency cell RS EPRE
	dBm/15kHz
	-97

	Qrxlevmin
	dBm
	-106

	Non-suitable cell RS EPRE
	dBm/15kHz
	-115

	Non-suitable “Off” cell RS EPRE
	dBm/15kHz
	≤ -145

	Note 1:
The power level is specified in terms of cell-specific RS EPRE instead of RSRP as RSRP is a measured value and cannot be directly controlled by the SS.

Note 2:
Neither q-Hyst nor hysteresis is considered in the default power level setting. The two parameters shall be specified in the specific cell reselection or handover test cases.
Note 3:
The power level is specified at each UE Rx antenna.


The default signal level uncertainty is +/-3dB at each test port, for any level specified, unless a tighter uncertainty is specified by a test case in TS 36.523-1 [18].

For test cases using multiple cells, the signal level uncertainty is +/-3dB for each cell, for any level specified, unless a tighter uncertainty is specified by a test case in TS 36.523-1 [18].
Cell-specific RS EPRE setting should be equal to or higher than -115 dBm except for Non-suitable "Off" cell. The figure is chosen to ensure that for all bands the DL signal is within the RSRP measurement range specified in TS 36.133 [39] clauses 9.1.2 and 9.1.3, taking into account the SS default signal level uncertainty.

Noc (The power spectral density of a white noise source; specified in 36.133 [39]) can be assumed to be -Infinity [dBm/15kHz] for all intra and inter frequency test cases. It is applicable to both idle mode and connected mode in TS36.523-1 [18], unless otherwise specified in specific test cases.

6.2.2.2
Measurement accuracy

Measurement accuracy shall be considered in setting downlink power levels.

RSRP measurement accuracy in E-UTRA RRC_IDLE state is [FFS]. This measurement accuracy is applicable to idle mode test cases specified in TS 36.523-1 [18].

RSRP measurement accuracy in E-UTRA RRC_CONNECTED state is specified in table 6.2.2.1-2, extracted from TS 36.133 [39] clauses 9.1.2 and 9.1.3 selecting Normal condition. The ranges and side conditions in TS 36.133 [39] clauses 9.1.2 and 9.1.3 apply. This measurement accuracy is applicable to connected mode test cases specified in TS 36.523-1 [18].

Table 6.2.2.1-2: RSRP measurement accuracy in E-UTRA RRC_CONNECTED state

	
	Absolute RSRP measurement acccuracy
	Relative RSRP measurement acccuracy

	Intra-frequency
	+/-6 dB
	+/-2 dB

	Inter-frequency
	+/-6 dB
	+/-6 dB


6.3
Reference system configurations
The reference system configurations specified in this subclause apply to all Signalling test cases defined in TS 36.523-1 [18] unless otherwise specified, in addition to the common reference system configurations specified in subclause 4.4 of this specification.
For Signalling testing, MIMO (Multiple Input Multiple Output) is not applied for all cell configurations regardless of UE MIMO functionality. Only one SS Tx antenna is used.

One or two UE antennas are used for all signalling test cases. (*1)

(*1) Two UE antennas configuration is possible for UE diversity case.
6.3.1
Default parameter specific for simulated cells
Default parameters specific for simulated cells are specified in this subclause.
6.3.1.1
Intra-frequency neighbouring cell list in SIB4 for E-UTRA cells
Intra-frequency neighbouring cell list for signalling test cases is defined in table 6.3.1.1-1. This table is referred to in the default contents of IE intraFreqNeighbouringCellList in SystemInformationBlockType4 defined in table 4.4.3.3-3.
Table 6.3.1.1-1: Intra-frequency neighbouring cell lists for E-UTRA cells
	cell ID
	Test Frequency
	intra-frequency neighbouring cell list

	
	
	number of entries
	physCellId[n]

	
	
	
	1
	2
	3

	Cell 1
	f1
	3
	Cell 2
	Cell 4
	Cell 11

	Cell 2
	f1
	3
	Cell 1
	Cell 4
	Cell 11

	Cell 4
	f1
	3
	Cell 1
	Cell 2
	Cell 11

	Cell 11
	f1
	3
	Cell 1
	Cell 2
	Cell 4

	Cell 3
	f2
	1
	Cell 23
	-
	-

	Cell 23
	f2
	1
	Cell 3
	-
	-


NOTE:
The intra-frequency E-UTRA neighbouring cell list for signalling NAS test cases when cells are on same PLMN is defined in table 6.3.2.3.1-1.
6.3.1.2
Inter-frequency carrier frequency list in SIB5 for E-UTRA cells
Inter-frequency E-UTRA carrier frequency list for signalling test cases is defined in table 6.3.1.2-1. This table is referred to in the default contents of IE interFreqCarrierFreqList in SystemInformationBlockType5 defined in table 4.4.3.3-4. 
Table 6.3.1.2-1: Inter-frequency carrier frequency lists for E-UTRA cells
	cell ID
	Test Frequency
	interFreqCarrierFreqList

	
	
	number of entries
	dl-CarrierFreq[n]

	
	
	
	1
	2
	3

	Cell 1

Cell 2

Cell 4

Cell 11
	f1
	3
	f2
	f3
	f5

	Cell 3

Cell 23
	f2
	3
	f1
	f3
	f5

	Cell 6
	f3
	3
	f1
	f2
	f5

	Cell 10
	f5
	3
	f1
	f2
	f3


NOTE:
The inter-frequency E-UTRA carrier frequency list for signalling NAS test cases when cells are on same PLMN is defined in table 6.3.2.3.2-1.

6.3.1.3
UTRA carrier frequency list in SIB6 for E-UTRA cells
UTRA carrier frequency list for signalling test cases is defined in table 6.3.1.3-1. This table is referred to in the default contents of IE carrierFreqListUTRA-FDD and carrierFreqListUTRA-TDD in SystemInformationBlockType6 defined in table 4.4.3.3-5.

Table 6.3.1.3-1: UTRA carrier frequency lists for E-UTRA cells
	interFreqCarrierFreqList

	number of entries
	carrierFreq[n]

	
	1
	2
	3

	3
	f8
	f9
	f10


Table 6.3.1.3-2: Mapping of UTRA cell with TS 34.108 [5]
	UTRA cell
	Frequency
	UTRA cell in TS 34.108, clause 6.1
	UTRA frequency in TS 34.108

	Cell 5
	f8
	Cell 1
	Mid

	Cell 7
	f8
	Cell 2
	Mid

	Cell 8
	f9
	Cell 4
	High

	Cell 9
	f10
	Cell 7
	Low


6.3.1.4
GERAN carrier frequency group list in SIB7 for E-UTRA cells
GERAN carrier frequency group list for signalling test cases is defined in table 6.3.1.4-1. This table is referred to in the default contents of IE carrierFreqsInfoList in SystemInformationBlockType7 defined in table 4.4.3.3-6.
Table 6.3.1.4-1: GERAN carrier frequency group list for E-UTRA cells
	carrierFreqsInfoList

	number of entries
	index

(n)
	carrierFreqs[n]

	
	
	startingARFCN[n]
	explicitListOfARFCNs[n]

	
	
	
	number of entries
	ARFCN-ValueGERAN

	3
	1
	f11
	0
	-

	
	2
	f12
	0
	-

	
	3
	f13
	0
	-


Table 6.3.1.4-2: Mapping of GERAN cells with TS 51.010-1 [25]
	GERAN cell
	Frequency
	GERAN cell in TS 51.010-1, clause 40

	Cell 24
	f11
	Cell A

	Cell 25
	f12
	Cell D

	Cell 26
	f13
	Cell B


6.3.1.5
CDMA2000 HRPD carrier frequency list in SIB8 for E-UTRA cells
CDMA2000 HRPD carrier frequency list for signalling test cases is defined in table 6.3.1.5-1. This table is referred to in the default contents of IE cellReselectionParametersHRPD in SystemInformationBlockTyp8 defined in table 4.4.3.3-7.
Table 6.3.1.5-1: CDMA2000 HRPD carrier frequency list for E-UTRA cells
	neighCellsPerFreqList

	number of entries
	index

(n)
	arfcn[n]
	physCellIdList[n]

	
	
	
	number of entries
	index
	PhysCellIdCDMA2000

	3
	1
	f14
	2
	1
	Cell 15

	
	
	
	
	2
	Cell 16

	
	2
	f15
	1
	1
	Cell 17

	
	3
	f16
	1
	1
	Cell 18


6.3.1.6
CDMA2000 1xRTT carrier frequency list in SIB8 for E-UTRA cells
CDMA2000 1xRTT carrier frequency list for signalling test cases is defined in table 6.3.1.6-1. This table is referred to in the default contents of IE cellReselectionParameters1XRTT in SystemInformationBlockTyp8 defined in table 4.4.3.3-7.
Table 6.3.1.6-1: CDMA2000 1xRTT carrier frequency list for E-UTRA cells
	neighCellsPerFreqList

	number of entries
	index

(n)
	arfcn[n]
	physCellIdList[n]

	
	
	
	number of entries
	index
	PhysCellIdCDMA2000

	3
	1
	f17
	2
	1
	Cell 19

	
	
	
	
	2
	Cell 20

	
	2
	f18
	1
	1
	Cell 21

	
	3
	f19
	1
	1
	Cell 22


6.3.1.7
E-UTRA carrier frequency list in SIB19 for UTRA cells
E-UTRA carrier frequency list for signalling test cases is defined in table 6.3.1.7-1. This table is referred to in the default contents of IE eutra-FrequencyAndPriorityInfoList in System Information Block type 19 defined in table 4.4.4.1-1.
Table 6.3.1.7-1: E-UTRA carrier frequency list for UTRA cells
	eutra-FrequencyAndPriorityInfoList

	number of entries
	earfcn[n]

	
	1
	2
	3
	4
	5

	5
	f1
	f2
	f3
	f4
	f5


6.3.2
Default configurations for NAS test cases

The default configurations specified in this subclause apply only to NAS test cases. They apply to all NAS test cases unless otherwise specified.

6.3.2.1
Simulated network scenarios for NAS test cases

Simulated network scenarios for NAS test cases to be tested are listed below.

NOTE:
The number of cells specified does not necessarily correspond to the maximum number of resources to be configured simultaneously in test equipment. Please refer to Table 6.1-1 for such information.

- Single cell network scenario
Cell A is used.

- Single PLMN multi cell network scenario
Cell A, Cell B and Cell C are used.
- Basic Multi PLMN multi cell network scenario

Cell A and Cell G are used.

6.3.2.2
Simulated NAS cells

Simulated NAS cells and default parameters are specified in table 6.3.2.2-1.
Cell A to Cell F have the same PLMN and separate TACs. 

Cell G and Cell H have:

- The same MCC as Cell A to Cell F

- An MNC different from Cell A to Cell F

- Separate TACs

Cell I has an MCC different from Cell A to Cell H.

Cell J has an MCC different from Cell A to Cell I.

Cell K is the same as Cell I.
Cell L has the same PLMN as Cell I, but has a different TAC.

Cell M is the same as Cell A.
Unless otherwise specified, the default parameters specified in section 4 also apply to all NAS cells.

Table 6.3.2.2-1: Default parameters for simulated NAS cells

	NAS cell ID
	Tracking Area
	TA# list

(Note 1)
	GUTI (Note 2)

	
	TA#
	PLMN
	TAC
	
	MME Identifier
	M-TMSI

	
	
	MCC
	MNC
	
	
	MME Group ID
	MME Code
	

	Cell A
	TAI-1
	(Note 3)
	1
	TAI-1
	1
	1
	Arbitrarily selected according to TS 23.003 subclause 2.8 [2].

	Cell B
	TAI-2
	(Note 3)
	2
	TAI-2
	2
	1
	

	Cell C
	TAI-3
	(Note 3)
	3
	TAI-3
	3
	1
	

	Cell D
	TAI-4
	(Note 3)
	4
	TAI-4
	4
	1
	

	Cell E
	TAI-5
	(Note 3)
	5
	TAI-5
	5
	1
	

	Cell F
	TAI-6
	(Note 3)
	6
	TAI-6
	6
	1
	

	Cell G
	TAI-7
	(Note 4)
	02
	1
	TAI-7
	7
	1
	

	Cell H
	TAI-8
	(Note 4)
	02
	2
	TAI-8
	8
	1
	

	Cell I
	TAI-9
	002
	101
	1
	TAI-9
	9
	1
	

	Cell J
	TAI-10
	003
	101
	1
	TAI-10
	10
	1
	

	Cell K
	TAI-9
	002
	101
	1
	TAI-9
	9
	1
	

	Cell L
	TAI-11
	002
	101
	2
	TAI-11
	11
	1
	

	Cell M
	TAI-1
	(Note 3)
	1
	TAI-1
	1
	1
	

	NOTE 1:
The value(s) in the column TA# list indicates TAI(s) included in the response messages of the registration procedure (ATTACH ACCEPT or TRACKING AREA UPDATE ACCEPT) when the UE performs the registration procedure on a corresponding cell.

NOTE 2:
The value in the column GUTI indicates GUTI included in the response messages of the registration procedure (ATTACH ACCEPT or TRACKING AREA UPDATE ACCEPT) when the UE performs the registration procedure on a corresponding cell.

NOTE 3:
Set to the same Mobile Country Code and Mobile Network Code stored in EFIMSI on the test USIM card (subclause 4.9.3).
NOTE 4:
Set to the same Mobile Country Code stored in EFIMSI on the test USIM card (subclause 4.9.3).
NOTE 5:
Cell A is a serving cell and the other cells are suitable neighbour cells. The definitions are specified in subclause 6.2.2.1.


Table 6.3.2.2-2: Default cell identifiers for simulated NAS cells when cells are on same PLMN
	NAS cell ID
	Frequency

	E-UTRAN Cell Identifier
	Physical layer cell identity

	
	
	eNB Identifier
	Cell Identity
	

	Cell A
	f1
	‘0000 0000 0000 0001 0001’B
	'0000 0001'B
	1

	Cell B
	f1
	‘0000 0000 0000 0001 0001’B
	'0000 0010'B
	2

	Cell C
	f2
	‘0000 0000 0000 0001 0010’B
	'0000 0011'B
	3

	Cell D
	f1
	‘0000 0000 0000 0001 0001’B
	'0000 0100'B
	4

	Cell E
	f3
	‘0000 0000 0000 0001 0011’B
	'0000 0110'B
	6

	Cell F
	f2
	‘0000 0000 0000 0001 0010’B
	'0000 1010'B
	10

	Cell G
	NA
	NA
	NA
	NA

	Cell H
	NA
	NA
	NA
	NA

	Cell I
	NA
	NA
	NA
	NA

	Cell J
	NA
	NA
	NA
	NA


6.3.2.3
Broadcast system information
6.3.2.3.1
Intra-frequency neighbouring cell list in SIB4 for E-UTRA NAS cells
Intra-frequency neighbouring cell list of the same PLMN for the NAS signalling test is defined in table 6.3.2.3.1-1 when SIB4 to be broadcast.
Table 6.3.2.3.1-1: Intra-freq. lists in SIB4 for NAS test cases (same PLMN)

	 NAS cell ID
	Test Frequency
	Intra-frequency neighbouring cell list

	
	
	number of entries
	physCellId[n]

	
	
	
	1
	2

	Cell A
	f1
	2
	Cell B
	Cell D

	Cell B
	f1
	2
	Cell A
	Cell D

	Cell D
	f1
	2
	Cell A
	Cell B

	Cell C
	f2
	1
	Cell F
	N/A

	Cell F
	f2
	1
	Cell C
	N/A


6.3.2.3.2
Inter-frequency carrier frequency list in SIB5 for E-UTRA NAS cells

Inter-frequency neighbouring carrier and cell lists for NAS signalling test cases when on same PLMN are defined in table 6.3.2.3.2-1.
Table 6.3.2.3.2-1: Inter-freq. lists in SIB5 for NAS test cases (same PLMN)
	NAS cell ID
	Test Frequency
	interFreqCarrierFreqList

	
	
	number of entries
	dl-CarrierFreq[n]

	
	
	
	1
	2

	Cell A

Cell B

Cell D
	f1
	2
	f2
	f3

	Cell C

Cell F
	f2
	2
	f1
	f3

	Cell E
	f3
	2
	f1
	f2


6.3.3
Cell configurations

For the purpose of test, three types of SS cell configurations are defined, full (Active) cell configuration, broadcast only cell configuration and minimum uplink cell configuration.

6.3.3.1
Full cell configuration

Full cell configuration is also called active cell configuration. The cell configuration, in minimum, has all defined DL and UL physical channels configured, i.e. 

in DL: PBCH, PCFICH, PDCCH, PDSCH, PHICH,

in UL: PRACH, PUCCH, PUSCH.

The DL and UL Reference and synchronization (both primary and secondary) signals are also configured.

6.3.3.2
Minimum uplink cell configuration

In this cell configuration,

in DL: physical channels capable of transmission, i.e. PBCH, PCFICH, PDCCH, PDSCH are configured;

DL physical reference and synchronization (both primary and secondary) signals are also configured.

In UL: PRACH is configured. SS shall report any detection of PRACH preambles, in order to assign test verdicts. Decoding the preambles is not required.

6.3.3.3
Broadcast only cell configuration

In this cell configuration,

in DL: physical channels capable of transmission, i.e. PBCH, PCFICH, PDCCH, PDSCH are configured;

DL physical reference and synchronization (both primary and secondary) signals are also configured.

in UL: no physical resources are configured, neither channels, nor signals.

6.3.3.4

Application of different cell configurations

By default, the cells specified in 36.523-1 are defined with the full cell configuration, unless it is explicitly specified as either the broadcast only, or the minimum uplink cell configuration. The full cell configuration is suitable for UE to start camping, establish RRC connection or hand over from another active cell.

The broadcast only cells can be applied in some RRC measurement test cases to those neighbour cells which UE shall not camp on during the test case execution.

The capability of a minimum uplink cell is much weaker than a full cell, but stronger than a broadcast only cell in UL. This cell configuration can be applied in the idle mode test cases to those neighbour cells which a conformant UE shall not camp on during the test case execution.

If a cell configuration is specified in a test case it shall remain unchanged throughout the test case specification. In addition, there shall not be any requirement in the test specification or test implementation for a cell reconfiguration from one of the above configurations to the other.

For the UE conformance test, the broadcast only cell configuration can be replaced and implemented with the other two configurations. The minimum uplink cell configuration can also be implemented with the full cell configuration. The replacements in the implementation have no impact on the test purposes and the test requirements. The implementation guidelines are referred to 36.523-3.
6.4
Generic procedures
This clause describes UE test states which can be used in the initial condition of many test cases defined in TS 36.523-1 [18] in addition to the states already specified in clause 4.5 of this specification.

6.4.1
Initial UE states and setup procedures
6.4.1.1
Initial UE states and setup procedures
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Figure 6.4.1.1-1: Initial UE states

In order that the UE can set up a call or session in E-UTRAN, there are a number of setup procedures to be undertaken in a hierachical sequence to move between known states. The sequences are shown in figure 6.4.1.1-1 and the status of the relevant protocols in the UE in the different states are given in table 6.4.1.1-1. State 3 is defined in clause 4.5.1.

Table 6.4.1.1-1: Protocol state for each initial UE state

	
	RRC
	ECM
	EMM
	ESM

	State 5
	Dedicated RB established
	RRC_CONNECTED
	ECM_CONNECTED
	EMM-REGISTERED
	1 default EPS bearer context active

N dedicated EPS bearer context(s) active

	State 6
	Loopback Activated
	RRC_CONNECTED
	ECM_CONNECTED
	EMM-REGISTERED
	1 default EPS bearer context active 

N dedicated EPS bearer context(s) active


6.4.1.2
Dedicated Bearer Establishment (to state 5)

6.4.1.2.1
Initial conditions

System Simulator:

-
Parameters are set to the default parameters for the basic single cell environment, as defined in subclause 4.4, unless otherwise specified in the test case.

User Equipment:

-
The UE shall be in Generic RB established (State 3). 

6.4.1.2.2
Definition of system information messages

The default system information messages are used.
6.4.1.2.3
Procedure

The establishment of dedicated radio bearer connection is assumed to always be mobile terminated.

Table 6.4.1.2.3-1: Procedure for dedicated bearer establishment

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	The SS configures new data radio bearer(s) and the associated dedicated EPS bearer context(s).
	<--
	RRC: RRCConnectionReconfiguration

NAS: ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST

	2
	The UE transmits a RRCConnectionReconfigurationComplete message to confirm the establishment of the new data radio bearer(s), associated with the dedicated EPS bearer context(s) in the NAS message.
	-->
	RRC: RRCConnectionReconfigurationComplete

	3
	The UE transmits a ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT message.
	-->
	NAS: ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT


6.4.1.2.4
Specific message contents

All specific message contents shall be referred to clause 4.6 and 4.7.

6.4.1.3
Loopback Activation (to state 6) 

Editor’s Note: This section will be completed when message for loopback activation is defined in TS 36.509. The table below is just an example and should be alighed with TS 36.509.

6.4.1.3.1
Initial conditions

System Simulator:

-
Parameters are set to the default parameters for the basic single cell environment, as defined in subclause 4.4, unless otherwise specified in the test case.

User Equipment:

-
The UE shall be in Dedicated Radio Bearer Established (State 5).

6.4.1.3.2
Definition of system information messages

The default system information messages are used.
6.4.1.3.3
Procedure

Table 6.4.1.3.3-1: Procedure for loopback activation

	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1
	The SS transmits an ACTIVATE RB TEST MODE message to activate UE radio bearer test mode procedure.
	<--
	RRC: DLInformationTransfer 

TC: ACTIVATE RB TEST MODE

	2
	The UE transmits an ACTIVATE RB TEST MODE COMPLETE message.
	-->
	RRC: ULInformationTransfer

TC: ACTIVATE RB TEST MODE COMPLETE

	3
	The SS transmits a CLOSE UE TEST LOOP message to enter the UE test loop mode.
	<--
	RRC: DLInformationTransfer

TC: CLOSE UE TEST LOOP

	4
	The UE transmits a CLOSE UE TEST LOOP COMPLETE message to confirm that loopback entities for the radio bearer(s) have been created and loop back is activated (State 6).
	-->
	RRC: ULInformationTransfer

TC: CLOSE UE TEST LOOP COMPLETE


6.4.1.3.4
Specific message contents
All specific message contents shall be referred to clause 4.6, 4.7 and 4.7A.

6.4.2
Test procedures 

6.4.2.1
Introduction

This section defines test procedures which can be used within test procedure sequences for test steps where checking the UE state is needed.

For each test procedure, 

-
at the start of the test procedure, 

-
the System Simulator condition and the value of system information messages are the ones applicable in the test case referring to this test procedure, as they are after the execution of the test step immediately preceding the test step where the test procedure is used;

-
the initial UE condition is one indicated in the test case referring to this procedure, as it is after the execution of the test step immediately preceding the test step where the test procedure is used.

-
at the end of the test procedure,

-
the System Simulator condition after the test procedure execution is complete is the same as before it is started (this should not be changed by the test procedure).

6.4.2.2
Test procedure to check RRC_IDLE state

This procedure aims at checking whether the UE is in RRC_IDLE on a certain cell of a test case or not.

Table 6.4.2.2-1: Test procedure sequence

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	1
	The SS sends RRC Paging message with UE S-TMSI on the cell(s) specified in the test case.
	<--
	Paging
	-
	-

	2
	Check: Does the UE send a RRCConnectionRequest message on the cell specified in the test case ?
	-->
	RRCConnectionRequest
	
	P

	3
	The SS waits for longer than T300 as indicated in SystemInformationBlockType2
	-
	-
	-
	-


6.4.2.3
Test procedure to check RRC_CONNECTED state

Table 6.4.2.3-1: Test procedure sequence

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	1
	The SS sends UECapabilityEnquiry message to the UE.
	<--
	UECapabilityEnquiry
	-
	-

	2
	Check: Does the UE send a UECapabilityInformation message?
	-->
	UECapabilityInformation
	
	P


6.4.2.4
Test procedure Paging (for NAS testing)

This procedure aims at checking whether the UE is in registered with a certain S-TMSI.

This procedure is identical to the procedure in 6.4.2.2 except that the S-TMSI as indicated in step 1 is the one explicitly specified in the test step calling this procedure.

6.4.2.5
Test procedure for no response to paging (for NAS testing)

This procedure aims at checking that the UE ignores paging messages with a specified identity.

The procedure is defined in table 6.4.2.5-1.

Table 6.4.2.5-1: Test procedure sequence

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS transmits a paging message using the UE identity and the CN domain which are both specified in the referring test step, and on the cell which is specified in the referring test step.
	<--
	Paging
	-
	-

	2
	Check: Does the UE send a RRCConnectionRequest message on the cell where the paging was transmitted within the next 3s?
	-->
	RRCConnectionRequest
	
	F


6.4.2.6
Test procedure to check that a dedicated EPS bearer context is active (for NAS testing)

This procedure aims at checking that a dedicated EPS bearer context is active.

The procedure is defined in table 6.4.2.6-1.

Table 6.4.2.6-1: Test procedure sequence

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS modifies existing data radio bearer(s) and the associated EPS bearer context(s) with Bearer QoS update.
	<--
	RRC: RRCConnectionReconfiguration

NAS: MODIFY EPS BEARER CONTEXT REQUEST
	-
	-

	2
	The UE transmits a RRCConnectionReconfigurationComplete message to confirm the modification of the existing data radio bearer(s), associated with the EPS bearer context(s) in the NAS message.
	-->
	RRC: RRCConnectionReconfigurationComplete
	-
	-

	3
	Check: Does the UE transmit a MODIFY EPS BEARER CONTEXT ACCEPT message?
	-->
	RRC: ULInformationTransfer
NAS: MODIFY EPS BEARER CONTEXT ACCEPT
	
	P


6.4.2.7
Test procedure to check that UE is camped on a new E-UTRAN cell
This procedure aims at checking whether the UE is camping on a new E-UTRAN cell with different TAI of a test case or not.

The procedure is defined in table 6.4.2.7-1.

Table 6.4.2.7-1: Test procedure sequence

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE send a RRCConnectionRequest message on the cell specified in the test case?
	-->
	RRCConnectionRequest
	-
	P

	2
	SS transmit an RRCConnectionSetup message.
	<--
	RRCConnectionSetup
	-
	-

	3
	The UE transmits a TRACKING AREA UPDATE REQUEST message (included in RRCConnectionSetupComplete message) order to update the registration of the actual tracking area.
	-->
	TRACKING AREA UPDATE REQUEST
	-
	-

	4
	SS responds with TRACKING AREA UPDATE ACCEPT message. 
	<--
	TRACKING AREA UPDATE ACCEPT
	-
	-

	5
	The UE transmits a TRACKING AREA UPDATE COMPLETE
	-->
	TRACKING AREA UPDATE COMPLETE
	-
	-

	6
	The SS transmits an RRCConnectionRelease message to release RRC connection and move to RRC_IDLE.
	<--
	RRCConnectionRelease
	-
	P


NOTE 1:
The periodic tracking area updating timer T3412 is deactivated by default during the attach procedure (TS 36.508 clause 4.7.2). 

NOTE 2:
The SS does not initiate authentication and NAS SECURITY MODE COMMAND are not performed (reuse of keys allocated during the attach procedure).

6.4.2.8
Test procedure to check that UE is camped on a new UTRAN cell
This procedure aims at checking whether the UE is camping on a new UTRAN cell of a test case or not.

The procedure is defined in table 6.4.2.8-1.

Table 6.4.2.8-1: Test procedure sequence
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE send a RRC CONNECTION REQUEST message on the cell specified in the test case?
	-->
	RRC CONNECTION REQUEST
	-
	P

	2
	The SS transmits an RRC CONNECTION SETUP message.
	<--
	RRC CONNECTION SETUP
	-
	-

	3
	The UE transmits an RRC CONNECTION SETUP COMPLETE message.
	-->
	RRC CONNECTION SETUP COMPLETE
	-
	-

	4
	The UE transmits an INITIAL DIRECT TRANSFER message.
This message includes a ROUTING AREA UPDATE REQUEST message.
	-->
	INITIAL DIRECT TRANSFER
	-
	-

	5
	The SS transmits a DOWNLINK DIRECT TRANSFER message.
This message includes an AUTHENTICATION AND CIPHERING REQUEST message.
	<--
	DOWNLINK DIRECT TRANSFER
	-
	-

	6
	The UE transmits an UPLINK DIRECT TRANSFER message.
This message includes an AUTHENTICATION AND CIPHERING RESPONSE message.
	-->
	UPLINK DIRECT TRANSFER
	-
	-

	7
	The SS transmits a SECURITY MODE COMMAND message.
	<--
	SECURITY MODE COMMAND
	-
	-

	8
	The UE transmits a SECURITY MODE COMPLETE message.
	-->
	SECURITY MODE COMPLETE
	-
	-

	9
	The SS transmits a DOWNLINK DIRECT TRANSFER message.
This message includes a ROUTING AREA UPDATE ACCEPT message.
	<--
	DOWNLINK DIRECT TRANSFER
	-
	-

	10
	The UE transmits an UPLINK DIRECT TRANSFER message.
This message includes a ROUTING AREA UPDATE COMPLETE message.
	-->
	UPLINK DIRECT TRANSFER
	-
	-

	11
	The SS transmits an RRC CONNECTION RELEASE message.
	<--
	RRC CONNECTION RELEASE
	-
	-

	12
	The UE transmits an RRC CONNECTION RELEASE COMPLETE message.
	-->
	RRC CONNECTION RELEASE COMPLETE
	-
	P


NOTE:
The TS 34.108 [5] and TS 34.123-1 [7] use Network Mode of Operation I as default, for this reason a combined MM/GMM procedure is performed. 

6.4.2.9
Test procedure to check that UE is camped on a new GERAN cell
This procedure aims at checking whether the UE is camping on a new GERAN cell of a test case or not.

The procedure is defined in table 6.4.2.9-1.

Table 6.4.2.9-1: Test procedure sequence
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Check: Does the UE send a CHANNEL REQUEST message on the cell(s) specified in the test case?
	-->
	CHANNEL REQUEST
	-
	P

	2
	An uplink TBF is established in order to allow the UE to transmit a ROUTING AREA UPDATE REQUEST message signalling.
	-
	-
	-
	-

	3
	The UE transmits a ROUTING AREA UPDATE REQUEST message.
	-->
	ROUTING AREA UPDATING REQUEST
	-
	-

	4
	A downlink TBF is established by the SS in order to transmit the AUTHENTICATION AND CIPHERING REQUEST message
	-
	-
	-
	-

	5
	The SS transmits an AUTHENTICATION AND CIPHERING REQUEST message.
	<--
	AUTHENTICATION AND CIPHERING REQUEST
	-
	-

	6
	An uplink TBF is established in order to allow the UE to transmit an AUTHENTICATION AND CIPHERING RESPONSE message
	-
	-
	-
	-

	7
	The UE transmits a AUTHENTICATION AND CIPHERING RESPONSE message.
	-->
	AUTHENTICATION AND CIPHERING RESPONSE
	-
	-

	8
	A downlink TBF is established by the SS in order to transmit the ROUTING AREA UPDATE ACCEPT message
	-
	-
	-
	-

	9
	The SS transmits a ROUTING AREA UPDATE ACCEPT message.
	<--
	ROUTING AREA UPDATING ACCEPT
	-
	-

	10
	An uplink TBF is established in order to allow the UE to transmit a ROUTING AREA UPDATE COMPLETE message
	
	
	-
	-

	11
	The UE transmits a ROUTING AREA UPDATE COMPLETE message.
	-->
	ROUTING AREA UPDATING COMPLETE
	-
	P


NOTE:
The TS 51.010-1 [25] uses Network Mode of Operation I as default, for this reason a combined MM/GMM procedure is performed.

6.5
Default RRC message and information element contents
The default RRC message and information element contents specified in this subclause apply to all Signalling test cases defined in TS 36.523-1 [18] unless otherwise specified, in addition to the default RRC message and information element contents specified in subclause 4.6 of this specification.

6.6
Default NAS message and information element contents
The default NAS message and information element contents specified in this subclause apply to all Signalling test cases defined in TS 36.523-1 [18] unless otherwise specified, in addition to the default NAS message and information element contents specified in subclause 4.7 of this specification.

6.6.1
Reference default EPS bearer contexts
The following table defines Reference default EPS bearer contexts. Default EPS bearer context1 is the default "default EPS bearer context" which is used in the common procedures and test cases where no particular default EPS bearer context is specified.
Table 6.6.1-1: Reference default EPS bearer contexts

	Parameters
	Reference default EPS bearer context #1
	Reference default EPS bearer context #2
	Reference default EPS bearer context #3

	EPS QoS

	QCI 

(Note 1)
	9

(non-GBR QCI)
	FFS
	FFS

	Maximum bit rate for uplink
	64 kbps

(Note 2)
	FFS
	FFS

	Maximum bit rate for downlink
	64 kbps

(Note 2)
	FFS
	FFS

	Guaranteed bit rate for uplink
	64 kbps

(Note 2)
	FFS
	FFS

	Guaranteed bit rate for downlink
	64 kbps

(Note 2)
	FFS
	FFS

	Maximum bit rate for uplink (extended)
	0
	FFS
	FFS

	Maximum bit rate for downlink (extended)
	0
	FFS
	FFS

	Guaranteed bit rate for uplink (extended)
	0
	FFS
	FFS

	Guaranteed bit rate for downlink (extended)
	0
	FFS
	FFS

	APN
	Arbitrarily chosen
	FFS
	FFS

	PDN address
	Static
	FFS
	FFS

	Negotiated QoS
	Note 3
	FFS
	FFS

	Negotiated LLC SAPI
	Note 3
	FFS
	FFS

	Radio priority
	Note 3
	FFS
	FFS

	APN-AMBR
	Not present
	FFS
	FFS

	Protocol configuration options
	PPP
	FFS
	FFS

	Note 1:
For all non-GBR QCIs, the maximum and guaranted bit rates shall be ignored.

Note 2:
According to TS 24.301, the UE ignores these parameters for a non-GBR QCI.

Note 3:
Parameters included for UEs capable of UTRAN and/or GERAN  according to TS 51.010 clause 40.5 – Test PDP Context 2


6.6.2
Reference dedicated EPS bearer contexts

The following table defines Reference dedicated EPS bearer contexts. Dedicated EPS bearer context #1 is the default "dedicated EPS bearer context" which is used in the common procedures and test cases where no particular dedicated EPS bearer context is specified.
Table 6.6.2-1: Reference dedicated EPS bearer contexts

	Parameters
	Reference dedicated EPS bearer context #1
	Reference dedicated EPS bearer context #2
	Reference dedicated EPS bearer context #3

	Linked EPS bearer identity
	Reference default EPS bearer #1
	Reference default EPS bearer #1
	FFS

	EPS QoS

	QCI

(Note 1)
	4

(GBR QCI)
	5

(non-GBR QCI)
	FFS

	Maximum bit rate for uplink
	384 kbps
	384 kbps

(Note 2)
	FFS

	Maximum bit rate for downlink
	384 kbps
	384 kbps

(Note 2)
	FFS

	Guaranteed bit rate for uplink
	128 kbps
	128 kbps

(Note 2)
	FFS

	Guaranteed bit rate for downlink
	128 kbps
	128 kbps

(Note 2)
	FFS

	Maximum bit rate for uplink (extended)
	0


	0


	FFS

	Maximum bit rate for downlink (extended)
	0
	0
	FFS

	Guaranteed bit rate for uplink (extended)
	0
	0
	FFS

	Guaranteed bit rate for downlink (extended)
	0
	0
	FFS

	TFT

	TFT operation code
	"create new TFT"
	"create new TFT"
	FFS

	E bit
	0
	0
	FFS

	Number of packet filters
	0

(Note 4)
	1
	FFS

	Packet filter identifier 1
	N/A
	1
	FFS

	Packet filter evaluation precedence 1
	N/A
	0
	FFS

	Packet filter contents 1
	N/A
	- IPv4 or IPv6 source address type: fixed

- Protocol identifier

- Destination port range type: *

- Source port range type: *
	FFS

	Negotiated QoS
	Note 3
	Note 3
	FFS

	Negotiated LLC SAPI
	Note 3
	Note 3
	FFS

	Radio priority
	Note 3
	Note 3
	FFS

	Protocol configuration options
	PPP
	PPP
	FFS

	Note 1:
For all non-GBR QCIs, the maximum and guaranted bit rates shall be ignored.

Note 2:
According to TS 24.301, the UE ignores these parameters for a non-GBR QCI.

Note 3:
Parameters included for UEs capable of UTRAN and/or GERAN  according to TBD (TS 51.010 clause 40.5 has no Test PDP Contexts for conversational traffic class)

Note 4:
It may be necessary to provide packet filters for GBR QCI bearers (FFS).


6.7
Timer Tolerances
The timer tolerances specified in this subclause apply to all Signalling test cases defined in TS 36.523-1 [18] unless otherwise specified 
All the timers used during testing are within a tolerance margin given by the equation below. If for a specific test a different tolerance value is required then this should be specified in the relevant test document (i.e. the document where the test is described).

Timer tolerance = 10%, or 5 ( RTT , whichever value is the greater.

Where RTT = 8 TTIs for FDD, and RTT= Maximum RTT from Table 6.7-1 for TDD (see Note).
NOTE:
Since the exact RTT for TDD varies depending on the UL/DL configurations and subframe number [29], the maximum RTT is defined in Table 6.7-1.
Table 6.7-1: Maximum RTT for TDD UL/DL configurations

	UL/DL Configuration
	Maximum RTT (TTIs)

	0
	10

	1*
	11

	2
	12

	3
	15

	4
	16

	5
	TBD

	6
	11

	*Note: Default UL/DL configuration defined in Table 4.6.3-23 of TS 36.508


Annex A (informative):
Connection Diagrams
Definition of Terms

System Simulator or SS – A device or system, that is capable of generating simulated Node B signalling and analysing UE signalling responses on one or more RF channels, in order to create the required test environment for the UE under test. It will also include the following capabilities:
1.
Measurement and control of the UE Tx output power through TPC commands

2.
Measurement of  Throughput

3.
Measurement of signalling timing and delays

4.
Ability to simulate UTRAN and/or E-UTRAN and/or GERAN signalling

Test System – A combination of devices brought together into a system for the purpose of making one or more measurements on a UE in accordance with the test case requirements. A test system may include one or more System Simulators if additional signalling is required for the test case. The following diagrams are all examples of Test Systems.

NOTE:
The above terms are logical definitions to be used to describe the test methods used in the documents TS36.521-1 , TS 36.523-1and TS36.521-3 in practice, real devices called 'System Simulators' may also include additional measurement capabilities or may only support those features required for the test cases they are designed to perform.

NOTE:
Components in the connection diagrams:
The components in the connection diagrams represent ideal components. They are intended to display the wanted signal flow. They don’t mandate real implementations. An alternative to Fig. A3 is shown below as an example: It is nearer to real implementations. The signal levels are the same as in Fig  A3. The signal flow cannot be displayed as detailled as in Fig A.3.
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Alternative to Fig A.3

Connetion: Each connection is displayed as a one or two sided arrow, showing the intended signal flow.

Circulator: The singal, entering one port, is conducted to the adjacent port, indicated by the arrow. The  attenuation among the above mentioned ports is ideally 0 and the isolation among the other ports is ideally ∞. 

Splitter: a spliter has one input and 2 or more outputs. The signal at the input is equally divided to the outputs. The attenuation from input to the outputs is ideally 0 and the isolation between the outputs is ideally ∞. 

Combiner: a combiner has one output and 2 or more inputs. The signals at the inputs are conducted to the output, all with the same, ideally 0 attentuation.  The isolation between the inputs is ideally ∞.

Switch: contacts a sink (or source ) alternatively to two or more sources (or sinks).

Fader: The fader has one input and one output. The MIMO fading channel is reperesented by several single faders (e.g. 8 in case of a MIMO antenna configuration 4x2) The correlation among the faders is described in TS 36.521-1 clause  B.2.2

Attenuator: tbd

Figure A.1: Void
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Figure A.2: Connection for Transmitter Intermodulation tests
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Figure A.3: Connection for basic  single cell, RX and TX tests
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Figure A.4: Connection for Receiver tests with E-UTRA-Interference
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Figure A.5: Connection for Receiver tests with CW interferer
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Figure A.6: Connection for Receiver tests with both E-UTRA Interference and additional CW signal
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Figure A.7: Connection for TX-tests with additional Spectrum Analyzer
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Figure A.8: Connection for RX-tests with additional Spectrum Analyzer
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Figure A.9: Connection for RX performance tests with antenna configuration 1x2                          (single antenna port)
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Figure A.10: Connection for RX performance tests with antenna configuration 2x2 (transmit diversity)
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Figure A.11: Connection for RX performance tests with antenna configuration 4x2 (transmit diversity)

Figure A.12: Void
Figure A.13: Void
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Figure A.14: Connection for 2 cells with static propagation and receive diversity
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Figure A.15: Connection for 2 cells with multipath fading propagation and receive diversity
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Figure A.16: Connection for single cell Signalling tests
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Figure A.17: Connection for multiple cells Signalling tests
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