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A.7.2.9
HD-FDD UE Timing Advance Adjustment Accuracy Test for UE Category NB1 in Standalone Mode under Enhance Coverage

A.7.2.9.1
Test Purpose and Environment

The purpose of the test is to verify E-UTRAN Timing Advance adjustment accuracy requirements for UE category NB1 in enhanced coverage, defined in clause 7.22.2.2, in an AWGN model.

The test parameters are given in tables A.7.2.9.1-1 and A.7.2.9.1-2. The test consists of two successive time periods, with time duration of T1 and T2 respectively. In each time period, timing advance commands are sent to the UE and the UE is scheduled in every uplink subframe to transmit NPUSCH, which is received by the test equipment. By measuring the reception of the NPUSCH, the transmit timing, and hence the timing advance adjustment accuracy, can be measured.

During time period T1, the test equipment shall send one message with a Timing Advance Command MAC Control Element, as specified in Clause 6.1.3.5 in TS 36.321. The Timing Advance Command value shall be set to 31, which according to Clause 16.1.2 in TS 36.213 results in zero adjustment of the Timing Advance. In this way, a reference value for the timing advance used by the UE is established.

During time period T2, the test equipment shall send a sequence of messages with Timing Advance Command MAC Control Elements, with Timing Advance Command value specified in table A.7.2.9.1-2. This value shall result in changes of the timing advance used by the UE, and the accuracy of the change shall then be measured, using the NPUSCH sent from the UE.

As specified in Clause 7.22.2.1, the UE adjusts its uplink timing at sub-frame n+12 for a timing advance command received in sub-frame n, where sub-frame n refers to the last subframe in the repetition period in which the MAC control element containing timing advance command was received. In addition, the UE shall not apply a TA command during an uplink repetition period. In the test the NPUSCH repetition period is equal to 32 subframes. This delay must be taken into account when measuring the timing advance adjustment accuracy, via the NPUSCH sent from the UE. 

The UE Time Alignment Timer, described in Clause 5.2 in TS 36.321, shall be configured so that it does not expire in the duration of the test.

Table A.7.2.9.1-1: General Test Parameters for E-UTRAN Timing Advance Accuracy Test for UE Category NB1 in Standalone Mode under Enhanced Coverage
	Parameter
	Unit
	Value
	Comment

	NB-IoT operational mode
	
	Standalone
	

	CP Length
	
	Normal
	

	Timing Advance Command (TA) value during T1
	
	31
	NTA = 0 for the purpose of establishing a reference value from which the timing advance adjustment accuracy can be measured during T2

	Timing Advance Command (TA) value during T2
	
	39
	NTA = 128

	Number of repetitons
	NPDCCH
	
	128
	

	
	NPUSCH
	
	32
	

	DRX
	
	OFF
	

	T1
	s
	5
	

	T2
	s
	5
	


Table A.7.2.9.1-2: Cell specific Test Parameters for E-UTRAN Timing Advance Accuracy Test for UE Category NB1 in Standalone Mode under Enhanced Coverage
	Parameter
	Unit
	Value

	
	
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	KHz
	200

	NPDSCH parameters:
DL Reference Measurement Channel defined in A.3.1.5.4
	
	R.20 HD-FDD

	NPDCCH parameters:
DL Reference Measurement Channel defined in A.3.1.6.4
	
	R.32 HD-FDD

	NOCNG Patterns defined in A.3.2.3.3
	
	NOP.3 FDD

	NPBCH_RA
	dB
	0

	NPBCH_RB
	dB
	

	NPSS_RA
	dB
	

	NSSS_RA
	dB
	

	NPDCCH_RA
	dB
	

	NPDCCH_RB
	dB
	

	NPDSCH_RA
	dB
	

	NPDSCH_RB
	dB
	

	NOCNG_RANote1
	dB
	

	NOCNG_RBNote1 
	dB
	

	Timing Advance Command (TA)
	
	31
	39

	
[image: image1.wmf]ot

s

I

Ê


	dB
	-12

	
[image: image2.wmf]oc

N


	dBm/15 KHz
	-88
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	dB
	-12

	IoNote2
	dBm/ 180 KHz
	-76.9

	Antenna Configuration
	
	1x1

	Propagation Condition
	
	AWGN

	Note 1:
OCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Io level has been derived from other parameters for information purpose. It is not a settable parameter.


A.7.2.9.2
Test Requirements

The UE shall apply the signalled Timing Advance value to the transmission timing at subframe n+40, where subframe n is the last subframe in the repetition period of NPDCCH in which the timing advance command is received by the UE.

The Timing Advance adjustment accuracy shall be within the limits specified in clause 7.22.2.2.

The rate of correct Timing Advance adjustments observed during repeated tests shall be at least 90%.
NOTE: In the test requirement the timing advance adjustment delay of 40 subfames include:

-
NPUSCH repetition period equal to 32 subframes and

-
Uplink delay of 8 subframes. This is the time between the last subframe in the repetition period of NPDCCH and the first subframe in the repetition period of the corresponding NPUSCH.
A.7.5.9
E-UTRAN FDD-FDD - Interruptions due to ProSe Direct Discovery reception on non-serving frequency
A.7.5.9.1
Test Purpose and Environment

The purpose of this test is to verify the requirements related to interruptions due to ProSe Direct Discovery reception on a non-serving frequency as defined in clause 7.16.3.3 and 7.16.3.4. In the test the UE under test is configured with PCell on a serving frequency, and the PCell provides the ProSe Direct Discovery resources for a non-serving frequency.

This test is applicable for ProSe Direct Discovery capable UEs that support concurrent inter-band E-UTRAN and E-UTRAN ProSe operation.
For this test, the UE is triggered by the test loop function or the upper layers to monitor ProSe Direct Discovery.

The test parameters are given in Table A.7.5.9.1-1, Table A.7.5.9.1-2, and Table A.7.5.9.1-3 below. The test consists of one active serving cell (cell 1) on the serving RF channel 1, and one active non-serving cells (cell 2) on the non-serving discovery RF channel 2. There are 96 active Sidelink transmissions in this test (with 12 active Sidelink UEs per configured discovery subframe) on RF channel 2.
After the test system establishes a RRC connection with the UE, the UE is expected to transmit SidelinkUEInformation indicating discRxInterest. On reception of SidelinkUEInformation, the test system shall RRC reconfiguration message to the UE and wait for the UE to respond with RRC reconfiguration complete message before start of the test. Further, depending on UE implementation, the UE may request for discovery reception gaps (using discRxGapReq) for the ProSe Direct Discovery reception operation on the non-serving frequency. If gaps are requested, the test system shall configure the gaps as requested and modify the PDSCH scheduling on cell 1 for this UE such that the UE is not scheduled on the DL on the subframes configured as reception gaps.

The test shall start after the completion of the RRC reconfiguration is complete following the SidelinkUEInformation message transmission from the UE. The test system shall then continuously schedule the UE on DL of cell 1 (apart from any subframes that are configured as discovery gaps).

Table A.7.5.9.1-1: Test parameters for interruptions due to ProSe Direct Discovery reception on non-serving frequency test for E-UTRAN FDD-FDD
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	RF channel 1 is serving

RF channel 2 is non-serving

	Channel Bandwidth (BWchannel)
	MHz
	5
	

	Active cell
	
	Cell 1
	Serving E-UTRA FDD cell on RF channel number 1

	Non-serving cell 
	
	Cell 2
	Non-serving E-UTRA FDD cell on RF channel number 2

	CP length of Cell 1, 2
	
	Normal
	


Table A.7.5.9.1-2: ProSe Direct Discovery configuration for interruptions due to ProSe Direct Discovery reception on non-serving frequency test for E-UTRAN FDD-FDD
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	2
	UL carrier frequency

	Channel Bandwidth (BWchannel)
	MHz
	5
	

	ProSe Direct Discovery resource pool configuration
	
	As specified in Table A.3.12.4-5

(Configuration #5)
	IE values unless specified otherwise in this test.

Broadcasted in SIB19 by Cell 1 on RF channel 1

	discInterFreqList/carrierFreq
	
	RF channel 2 (UL frequency)
	

	freqInfo/ul-CarrierFreq
	
	RF channel 2 (UL frequency)
	

	rxParamsAddNeighFreq/physCellId
	
	{phyCellId of Cell 2} 
	

	txParamsAddNeighFreq/physCellId
	
	{phyCellId of Cell 2}
	

	discResourcesNonPS/

discRxResourcesInterFreq/

tf-ResourceConfig/

subframeBitmap
	
	11111111

00000000

00000000

00000000

00000000
	

	Active Sidelink UEs Configuration
	
	PDP.1.FDD 

As specified in Table A.3.12.8.2-1
	Transmitting ProSe Direct Discovery on RF channel 2


Table A.7.5.9.1-3: Cell specific test parameters for interruptions due to ProSe Direct Discovery reception on non-serving frequency test for E-UTRAN FDD-FDD
	Parameter
	Unit
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2

	Serving/Non-serving
	
	Serving
	Non-serving

	BWchannel
	MHz
	5
	5

	Correlation Matrix and Antenna Configuration
	
	1x2 Low
	1x2 Low

	drx-Configuration
	
	None
	N/A

	PDCCH/PCFICH/PHICH Reference measurement channelNote1
	
	R.11 FDD
	R.11 FDD

	PDSCH Reference measurement channel defined in A.3.1.1.1Note1
	
	R.7 FDD 
(NOTE 5 applies)
	N/A

	OCNG Pattern defined in A.3.2.1
	
	OP.20 FDD
	OP.19 FDD

	PCFICH_RB
	dB
	0
	0

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PBCH_RA
	dB
	
	

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote1
	dB
	
	

	OCNG_RBNote1 
	dB
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	dBm/15 kHz
	-98
	-98

	RSRP Note4
	dBm/15 kHz
	-82
	-82

	SCH_RP Note 4
	dBm/15 kHz
	-82
	-82

	Propagation condition
	
	AWGN
	AWGN

	Note 1:
For the reference measurement channels, see clause A.3.1.

Note 2:
For the OCNG pattern, see clause A.3.2.

Note 3:
OCNG shall be used such that cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 4:
RSRP and SCH_RP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 5:
Scheduling pattern for PDSCH modified to omit the subframes configured as Discovery Gaps in the test.


A.7.5.9.2
Test Requirements

The test system shall verity the allowed interruptions for ProSe Direct Discovery reception on non-serving frequency, and depends on the discovery gap configuration for the UE.

If no discovery gaps are configured, the test system shall verify that the total number of missed ACK/NACKs on the serving cell are less than 0.5%.
If discovery gaps are configured as requested by the UE, then test system shall verify that the missed ACK/NACKs, if any, correspond to locations as specified in subclause 7.16.3.4:

-
Missed ACK/NACKs is allowed on a subframe n, if subframe n is configured as downlink reception gap (using discRxGapConfig) and either the subframe immediately preceding or immediately following that subframe is not configured as reception gap, and

-
One additional missed ACK/NACK per discovery period is allowed on a subframe m, such that the subframe m is configured as reception gap.

A.7.5.10
E-UTRAN FDD-FDD - Interruptions due to ProSe Direct Discovery transmission on non-serving frequency
A.7.5.10.1
Test Purpose and Environment

The purpose of this test is to verify the requirements related to interruptions due to ProSe Direct Discovery reception on a non-serving frequency as defined in clause 7.16.3.3 and 7.16.3.4. In the test the UE under test is configured with PCell on a serving frequency, and the PCell provides the ProSe Direct Discovery resources for a non-serving frequency.

This test is applicable for ProSe Direct Discovery capable UEs that support concurrent inter-band E-UTRAN and E-UTRAN ProSe operation, and indicates the support of inter-frequency discovery transmission using discInterFreqTx.
For this test, the UE is triggered by the test loop function or the upper layers to announce ProSe Direct Discovery.

The test parameters are given in Table A.7.5.10.1-1, Table A.7.5.10.1-2, and Table A.7.5.10.1-3 below. The test consists of one active serving cell (cell 1) on the serving RF channel 1, and one active non-serving cells (cell 2) on the non-serving discovery RF channel 2.

After the test system establishes a RRC connection with the UE, the UE is expected to transmit SidelinkUEInformation. On reception of SidelinkUEInformation, the test system shall RRC reconfiguration message to the UE and wait for the UE to respond with RRC reconfiguration complete message before start of the test. Further, depending on UE implementation, the UE may request for discovery transmission and/or reception gaps (using discTxGapReq and/or discRxGapReq) for the ProSe Direct Discovery transmission operation on the non-serving frequency. If transmission gap is requested, the test system shall configure the transmission gap as requested. The test system shall not configure any reception gap for the UE for the purpose of this test.

The test shall start after the completion of the RRC reconfiguration is complete following the SidelinkUEInformation message transmission from the UE. The test system shall then continuously schedule the UE on DL of cell 1.

Table A.7.5.10.1-1: Test parameters for interruptions due to ProSe Direct Discovery transmission on non-serving frequency test for E-UTRAN FDD-FDD
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	RF channel 1 is serving

RF channel 2 is non-serving

	Channel Bandwidth (BWchannel)
	MHz
	5
	

	Active cell
	
	Cell 1
	Serving E-UTRA FDD cell on RF channel number 1

	Non-serving cell 
	
	Cell 2
	Non-serving E-UTRA FDD cell on RF channel number 2

	CP length of Cell 1, 2
	
	Normal
	


Table A.7.5.10.1-2: ProSe Direct Discovery configuration for interruptions due to ProSe Direct Discovery transmission on non-serving frequency test for E-UTRAN FDD-FDD
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	2
	UL carrier frequency

	Channel Bandwidth (BWchannel)
	MHz
	5
	

	ProSe Direct Discovery resource pool configuration
	
	As specified in Table A.3.12.4-5

(Configuration #5)
	IE values unless specified otherwise in this test.

Broadcasted in SIB19 by Cell 1 on RF channel 1

	discInterFreqList/carrierFreq
	
	RF channel 2 (UL frequency)
	

	freqInfo/ul-CarrierFreq
	
	RF channel 2 (UL frequency)
	

	txParamsAddNeighFreq/physCellId
	
	{phyCellId of Cell 2}
	

	discConfigOther/

refCarrierCommon
	
	pCell
	Configure UE to use pCell as reference for synchronization and measurements  for discovery transmission on non-serving carrier

	discResourcesNonPS/

discRxResourcesInterFreq
	
	Not configured
	

	discResourcesNonPS/

discTxResourcesInterFreq/

tf-ResourceConfig/

subframeBitmap
	
	11111111

00000000

00000000

00000000

00000000
	

	discRxGapConfig
	
	Not configured
	Within SL-DiscConfig in RRC reconfiguration message

	discTxGapConfig
	
	Configured as requested by UE in discTxGapReq
	Within SL-DiscConfig in RRC connection reconfiguration message


Table A.7.5.10.1-3: Cell specific test parameters for interruptions due to ProSe Direct Discovery transmission on non-serving frequency test for E-UTRAN FDD-FDD
	Parameter
	Unit
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2

	Serving/Non-serving
	
	Serving
	Non-serving

	BWchannel
	MHz
	5
	5

	Correlation Matrix and Antenna Configuration
	
	1x2 Low
	1x2 Low

	drx-Configuration
	
	None
	N/A

	PDCCH/PCFICH/PHICH Reference measurement channelNote1
	
	R.11 FDD
	R.11 FDD

	PDSCH Reference measurement channel defined in A.3.1.1.1Note1
	
	R.7 FDD 
	N/A

	OCNG Pattern defined in A.3.2.1
	
	OP.20 FDD
	OP.19 FDD

	PCFICH_RB
	dB
	0
	0

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PBCH_RA
	dB
	
	

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote1
	dB
	
	

	OCNG_RBNote1 
	dB
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	dBm/15 kHz
	-98
	-98

	RSRP Note4
	dBm/15 kHz
	-82
	-82

	SCH_RP Note 4
	dBm/15 kHz
	-82
	-82

	Propagation condition
	
	AWGN
	AWGN

	Note 1:
For the reference measurement channels, see clause A.3.1.

Note 2:
For the OCNG pattern, see clause A.3.2.

Note 3:
OCNG shall be used such that cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 4:
RSRP and SCH_RP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


A.7.5.10.2
Test Requirements

The test system shall verity the allowed interruptions for ProSe Direct Discovery trannsmission on non-serving frequency.

If no discovery transmission gaps are configured, the test system shall verify that the total number of missed ACK/NACKs on the serving cell are less than 0.5%.
If discovery transmission gaps are configured as requested by the UE,  the test system shall verify that the number of missed ACK/NACKs are less than or equal to 5 missed ACK/NACKs during a discovery period (configured as 320ms in this test). Corresponding to discovery transmission on s subframe n (with respect to PCell) on the non-serving carrier, the missed ACK/NACKs are allowed only on subframes (n-1), n, (n+1), (n+3), (n+5).

A.7.5.11
E-UTRAN FDD-FDD - Interruptions due to ProSe Direct Communication on non-serving frequency
A.7.5.11.1
Test Purpose and Environment

The purpose of this test is to verify the requirements related to interruptions due to ProSe Direct Communication on a non-serving frequency as defined in clause 7.16.3.5. In the test the UE under test is configured with PCell on a serving frequency, and is pre-configured with ProSe Direct Communication resources for a non-serving frequency.

This test is applicable for ProSe Direct Communication capable UEs that support concurrent inter-band E-UTRAN and E-UTRAN ProSe operation.

For this test, the UE is triggered by the test loop function or the upper layers to receive ProSe Direct Communication.

The test parameters are given in Table A.7.5.11.1-1, Table A.7.5.11.1-2, Table A.7.5.11.1-3 and Table A.7.5.11.1-4 below. The test consists of one active serving cell (cell 1) on the serving RF channel 1, and there are no active cells on RF channel 2. On RF channel 2, the test consists of one active SyncRef UE (SyncRef UE 1) transmitting synchronization signals and channels, and 12 (5MHz) or 16 (10 MHz) active Sidelink UEs in this test transmitting ProSe Direct Communication.
The serving cell (cell 1) on RF channel 1 is not broadcasting SIB18, and the UE is expected to use its preconfigured parameters for ProSe Direct Communication operation on RF channel 2.
The UE is continuously scheduled with PDSCH traffic on PCell downlink in RF channel 1.
Table A.7.5.11.1-1: Test parameters for interruptions due to ProSe Direct Communication on non-serving frequency test for E-UTRAN FDD-FDD
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	RF channel 1 is serving

RF channel 2 is non-serving

	Channel Bandwidth (BWchannel)
	MHz
	5 or 10
	According to principle defined in clause A.3.12.3

	Active cell
	
	Cell 1
	Serving E-UTRA FDD cell on RF channel number 1

(Not broadcasting SIB18)

	Active SyncRef UEs
	
	SyncRef UE 1
	Transmitting SLSS+MIB-SL on uplink of RF channel number 2

	CP length of Cell 1
	
	Normal
	


Table A.7.5.11.1-2: ProSe Direct Communication configuration for interruptions due to ProSe Direct Communication on non-serving frequency test for E-UTRAN FDD-FDD
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	2
	UL carrier frequency

	Channel Bandwidth (BWchannel)
	MHz
	5 or 10
	According to principle defined in clause A.3.12.3

	ProSe Direct Communication resource pool configuration
	
	As specified in Table A.3.12.5-2

(Configuration #2)
	IE values unless specified otherwise in this test.

(Preconfigured)

	Active Sidelink UEs ConfigurationNote 1
	
	PCP.1.FDD

As specified in Table A.3.12.8.1-1
	Transmitting ProSe Direct Communication 
(PSCCH + PSSCH)

Using SyncRef UE1 as synchronization source

	Note 1:
This test is according to the principle defined in section A.3.12.3.


Table A.7.5.11.1-3: SyncRef UE specific test parameters for interruptions due to ProSe Direct Communication on non-serving frequency test for E-UTRAN FDD-FDD
	Parameter
	Unit
	SyncRef UE 1

	E-UTRA RF Channel Number
	
	2

	BWchannelNote 4
	MHz
	5 or 10

	ProSe Direct Communication resource pool configuration
	
	As specified in Table A.3.12.5-1

(Configuration #1)

Note resource pool is same as Configuration #2 used by ProSe UE.

	syncOffsetIndicator
	
	Set same as syncOffsetIndicator1 in ProSe Direct Communication preconfiguration

	slssid
	
	30

	inCoverage 
	
	TRUE

	networkControlledSyncTx
	
	ON
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	dB
	16

	S-RSRP Note2, Note3
	dBm/15 kHz
	-82

	Propagation Condition 
	
	AWGN

	Note 1:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for   to be fulfilled.

Note 2:
S-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 3:
SSSS Es/Iot is set the same as PSSS/PSBCH Es/Iot.

Note 4:
This test is according to the principle defined in section A.3.12.3.


Table A.7.5.11.1-4: Cell specific test parameters for interruptions due to ProSe Direct Communication on non-serving frequency test for E-UTRAN FDD-FDD
	Parameter
	Unit
	Cell1

	E-UTRA RF Channel Number
	
	1

	E-UTRA RF Channel Number
	
	1

	Serving/Non-serving
	
	Serving

	BWchannel Note 5
	MHz
	5 or 10

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	drx-Configuration
	
	None

	PDCCH/PCFICH/PHICH Reference measurement channelNote1, Note 5
	
	5 MHz: R.11 FDD

10 MHz: R.6 FDD

	PDSCH Reference measurement channel defined in A.3.1.1.1Note1, Note 5
	
	5MHz: R.7 FDD 

10MHz: R.3 FDD

	OCNG Pattern defined in A.3.2.1
	
	5 MHz: OP.20 FDD 

10 MHz: OP.10 FDD

	PCFICH_RB
	dB
	0

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PBCH_RA
	dB
	

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1 
	dB
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	dBm/15 kHz
	-98

	RSRP Note4
	dBm/15 kHz
	-82

	SCH_RP Note 4
	dBm/15 kHz
	-82

	Propagation condition
	
	AWGN

	Note 1:
For the reference measurement channels, see clause A.3.1.

Note 2:
For the OCNG pattern, see clause A.3.2.

Note 3:
OCNG shall be used such that cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 4:
RSRP and SCH_RP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 5: 
This test is according to the principle defined in section A.3.12.3.


A.7.5.11.2
Test Requirements

The test system shall verify that the total number of missed ACK/NACKs on the serving cell on RF channel 1 are less than 0.5%.
A.7.5.12
E-UTRAN FDD - Selection / Reselection of ProSe relay UE
A.7.5.12.1
Test Purpose and Environment

The purpose of this test is to verify the requirements related to selection / reselection of ProSe relay UE defined in clauses 7.16.5. In the test the UE under test is configured with PCell and is configured with ProSe Direct Discovery and ProSe Direct Communication resources as required for remote UE operation.

This test is applicable to UEs capable of ProSe Direct Discovery and ProSe Direct Communication, and further support the optional feature of sidelink remote UE operation.
The test parameters are given in Table A.7.5.12.1-1, Table A.7.5.12.1-2, Table A.7.5.12.1-3, Table A.7.5.12.1-4, and Table A.7.5.12.1-5 below. The test consists of one active serving cell (cell 1), and two active Sidelink relay UEs (Sidelink Relay UE 1, Sidelink Relay UE 2). The Sidelink relay UEs are configured to be transmitting relay discovery messages every discovery period.

The test system shall ensure that the remote UE under test has transmitted SidelinkUEInformation message and has been configured with the ProSe Direct Discovery resources for relay operation prior to the start of the test.

The tests consist of five successive time periods, with time duration of T1, T2, T3, and T4 respectively.

During T1, RSRP of cell 1 is kept higher than threshHigh (within remoteUE-Config), and the remote UE is not required to perform relay UE selection.

During T2, RSRP of cell 1 is configured to be lower than threshHigh. The UE is expected to start looking for relay UE and request the serving cell for ProSe Direct Communication resources for communicating with a candidate Sidelink Relay UE. The test system shall ensure that the UE under test transmits the SidelinkUEInformation message (requesting the ProSe Direct Communication resources) and has been configured the resource pool prior to end of T2 duration. During T2, the SD-RSRP of Sidelink Relay UE 1 and Sidelink Relay UE 2 is configured to be lower than the detection threshold and no relay UE will be available for the remote UE under test.
During T3, the SD-RSRP of Sidelink Relay UE 1 is raised above the detection threshold and the UE is expected to perform relay selection to Sidelink Relay 1. The test system can determine that the remote UE has selected a relay by monitoring the configured ProSe Direct Communication resource for the direct communication setup message to the relay UE.

During T4, the UE is expected to complete the direct communication setup with the relay UE. Note that the RSRP of the serving cell (cell 1) and the SD-RSRP of sidelink relay UEs is kept unchanged during T3. The period T3 ends when Sidelink Relay UE1 sends the direct communication accept message back to the remote UE.
During T5, SD-RSRP of Sidelink Relay UEs are modified such that the remote UE is expected to reselect to Sidelink Relay UE2.

Table A.7.5.12.1-1: Test parameters for selection / reselection of ProSe relay UE test for E-UTRAN FDD
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1
	

	Channel Bandwidth (BWchannel)
	MHz
	5
	

	Active cell
	
	Cell 1
	Serving E-UTRA FDD cell on RF channel number 1

(Broadcasting SIB18 and SIB19)

	Active Relay UEs
	
	Relay UE 1, Relay UE 2
	Transmitting relay discovery message

	CP length of Cell 1
	
	Normal
	

	T1
	ms
	100
	

	T2
	s
	Up to receiving RRC reconfiguration setup complete from the UE, or up to [1] sec if UE does not transmit SidelinkUEInformation during this period.
	

	T3
	s
	1
	

	T4
	s
	[2]
	

	T5
	s
	1
	


Table A.7.5.12.1-2: ProSe Direct Discovery configuration for selection / reselection of ProSe relay UE test for E-UTRAN FDD
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1
	UL carrier frequency

	Channel Bandwidth (BWchannel)
	MHz
	5
	

	ProSe Direct Discovery resource pool configuration
	
	As specified in Table A.3.12.4-4

(Configuration #4)
	IE values unless specified otherwise in this test.

	discRxPoolPS/numRetx
	
	3
	

	discRxPoolPS/

tf-ResourceConfig/

offsetIndicator
	
	0
	To align with communications resource pool offset

	discRxPoolPS/

tf-ResourceConfig/

subframeBitmap
	
	00111100

00000000

00000000

00000000

00000000
	To avoid collision with communication resource pool, and allow for 4 retransmissions

	remoteUE-Config/threshHigh
	
	-91dBm
	

	Note 1:
This test is according to the principle defined in section A.3.12.3.


Table A.7.5.12.1-3: ProSe Direct Communication configuration for selection / reselection of ProSe relay UE test for E-UTRAN FDD
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1
	UL carrier frequency

	Channel Bandwidth (BWchannel)
	MHz
	5
	

	ProSe Direct Communication resource pool configuration
	
	As specified in Table A.3.12.5-1

(Configuration #1)
	IE values unless specified otherwise in this test.

	commRxPool/

sc-TFResourceConfig/

subframeBitmap
	
	00000011

00000000

00000000

00000000

00000000
	To avoid collision with discovery resource pool

	commTxPoolNormalCommon/

sc-TFResourceConfig/

subframeBitmap
	
	00000011

00000000

00000000

00000000

00000000
	

	commTxAllowRelayCommon
	
	true
	Configured in SIB18

	Note 1:
This test is according to the principle defined in section A.3.12.3.


Table A.7.5.12.1-4: Sidelink Relay UE specific test parameters for selection / reselection of ProSe relay UE test for E-UTRAN FDD
	Parameter
	Unit
	Relay UE 1
	Relay UE 2

	
	
	T1
	T2
	T3
	T4
	T5
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1 (UL frequency)

	BWchannel Note 4
	MHz
	5 

	ProSe Direct Discovery resource pool configuration
	
	As specified in Table A.7.5.12.1-2

	Transmission frequency
	
	Every discovery period (40ms) with 3 retransmissions per period 

	Resource allocation
	
	Non-overlapping PRBs
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 Note1
	dBm/15 kHz
	-97
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	dB
	-inf
	-inf
	10.5
	10.5
	-1.5
	-inf
	-inf
	-inf
	-inf
	10.5

	SD-RSRP Note2, Note 3
	dBm/15 kHz
	-inf
	-inf
	-86.5
	-86.5
	-98.5
	-inf
	-inf
	-inf
	-inf
	-86.5

	Propagation Condition 
	
	AWGN

	Note 1:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 2:
SD-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:     SSSS Es/Iot is set the same as PSSS/PSBCH Es/Iot.
Note 4;     This test is according to the principle defined in section A.3.12.3.


Table A.7.5.12.1-5: Cell specific test parameters for interruptions due to ProSe Direct Communication on non-serving frequency test for E-UTRAN FDD-FDD
	Parameter
	Unit
	Cell1

	
	
	T1
	T2
	T3
	T4
	T5

	E-UTRA RF Channel Number
	
	1

	Serving/Non-serving
	
	Serving

	BWchannel Note 5
	MHz
	5

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	drx-Configuration
	
	DRX_P1

As specified in Table A.3.12.2-1

	PDCCH/PCFICH/PHICH Reference measurement channelNote1, Note 5
	
	R.11 FDD

	OCNG Pattern defined in A.3.2.1
	
	OP.16 FDD 

	PCFICH_RB
	dB
	0

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PBCH_RA
	dB
	

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote1
	dB
	

	OCNG_RBNote1 
	dB
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	dBm/15 kHz
	-97
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	dB
	10.5
	1.5
	1.5
	1.5
	1.5

	RSRP Note4
	dBm/15 kHz
	-86.5
	-95.5
	-95.5
	-95.5
	-95.5

	Propagation condition
	
	AWGN

	Note 1:
For the reference measurement channels, see clause A.3.1.

Note 2:
For the OCNG pattern, see clause A.3.2.

Note 3:
OCNG shall be used such that cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 4:
RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 5: 
This test is according to the principle defined in section A.3.12.3.


A.7.5.12.2
Test Requirements

Sidelink relay UE selection delay is defined as the time from the beginning of time period T3 to the moment when the UE selects the Sidelink Relay UE1 and transmits the PC5-SP direct communication setup message using ProSe Direct Communications.

The test system shall verify that the sidelink relay UE selection delay is less than 680ms.

NOTE:
The sidelink relay UE selection delay can be expressed as (Tevaluate, ProSe_Relay_intra + 1 sc-period).
Sidelink relay UE reselection time is defined as the time from the beginning of time period T5 to the moment when the UE reselects to Sidelink relay UE2 and transmits the direct communication setup message using ProSe Direct Communications.

The test system shall verify that the sidelink relay UE reselection delay is less than 800ms.

NOTE:
The sidelink relay UE reselection delay can be expressed as (Tmeasure,ProSe_Relay_Intra + Tevaluate, ProSe_Relay_intra + 1 sc-period).

A.9.1.30
TDD intra frequency absolute and relative CSI-RSRP accuracies in CSI-RS based discovery signal
A.9.1.30.1
Test Purpose and Environment
The purpose of this test is to verify that the CSI- RSRP measurement accuracy is within the specified limits. This test will verify the requirements in Sections 9.1.14.3 for TDD intra frequency measurements.

A.9.1.30.2
Test parameters

In this set of test case all cells are on the same carrier frequencies. Both absolute and relative accuracy of CSI- RSRP intra frequency measurements are tested by using the parameters in Table A.9.1.30.2-1. In this test case, Cell 1 is the PCell and Cell 2 the target cell. The intra frequency measurements are supported by a DMTC configuation. 

Table A.9.1.30.2-1: CSI-RSRP TDD Intra frequency test parameters
	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1

	BWchannel 
	MHz
	10

	Special subframe configurationNote1
	
	6

	Uplink-downlink configurationNote1
	
	1

	DMTC period
	ms
	160

	DMTC period offset
	ms
	10

	Discovery signal occasion duration
	ms
	2

	CSI-RS resource configuration
	
	2
	4

	CSI-RS periodicity
	ms
	10

	CSI-RS subframe offset
	ms
	0

	CSI-RS individual offset[2]
	dB
	0
	0

	CSI-RS muting
	
	Enable
	Enable

	Time offset between cells
	µs
	-
	2.3

	Measurement bandwidth
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	22—27

	PDSCH Reference measurement channel defined in A.3.1.1.1
	
	R.0 TDD
	-

	PDSCH allocation
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	13—36 
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.1
	
	R.6 TDD

	OCNG Patterns defined in A.3.2.2.1 (OP.1 TDD) and A.3.2.2.2 (OP.2 TDD)
	
	OP.1 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote1
	
	
	

	OCNG_RBNote1 
	
	
	

	p-C-r10[2]
	dB
	-6
	-6
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Note3
	Bands TDD_A
	dBm/15 kHz
	-116

	
	Bands TDD_C
	
	-115

	
	Bands TDD_E
	
	-114

	CRS
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	dB
	0.46
	-5.76

	CSI-RS 
[image: image21.wmf]ot

s

I

Ê


	dB
	6.46
	0.24

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-113
	-117

	
	Bands TDD_C
	
	-112
	-116

	
	Bands TDD_E
	
	-111
	-115

	CSI-RSRP Note4
	Bands TDD_A
	dBm/15 kHz
	(RSRP for Cell 1 +6dB)
	(RSRP for Cell 2 +6dB)

	
	Bands TDD_C
	
	
	

	
	Bands TDD_E
	
	
	

	IoNote4
	Bands TDD_A
	dBm/9 MHz
	-82.43

	
	Bands TDD_C
	
	-81.43

	
	Bands TDD_E
	
	-80.43

	CRS 
[image: image22.wmf]oc

s

N

Ê


	dB
	3
	-1

	CSI-RS 
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	dB
	9
	5

	Propagation condition
	-
	AWGN

	Note 1:
For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in TS 36.211.

Note 2:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 3:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 4:
RSRP, CSI-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves. Io levels are calculated in CRS symbols of measurement subframe.
Note 5:
RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.

Note 6:
E-UTRA operating band groups are as defined in Section 3.5.
Note 7:
DMTC is provided to the UE in the measDS-Config (in TS36.331) before the beginning of the test.


A.9.1.30.3
Test Requirements

The CSI- RSRP measurement accuracy shall fulfil the requirements in sections 9.1.14.3.

A.9.1.32
TDD—TDD inter-frequency absolute and relative  CSI-RSRP accuracies in CSI-RS based discovery signal
A.9.1.32.1
Test Purpose and Environment

The purpose of this test is to verify that the CSI-RSRP measurement accuracy is within the specified limits. This test will verify the requirements in Sections 9.1.14.3 for TDD—TDD inter frequency measurements.

A.9.1.32.2
Test parameters

In this set of test case the cells are on different carrier frequencies. Both absolute and relative accuracy of CSI-RSRP inter-frequency measurements are tested by using the parameters in Table A.9.1.32.2-1. In this test case, Cell 1 is the PCell and Cell 2 the target cell. The inter frequency measurements are supported by a measurement gap and two DMTC configurations which one is for cell
1 and the other is for cell2.

Table A.9.1.32.2-1: CSI-RSRP TDD—TDD Inter frequency test parameters
	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel 
	MHz
	10
	10

	Special subframe configurationNote1
	
	6

	Uplink-downlink configurationNote1
	
	1

	Gap Pattern Id
	
	0
	-

	gapOffset
	ms
	9
	

	DMTC period
	ms
	160
	160

	DMTC period offset
	ms
	0
	10

	Discovery signal occasion duration
	ms
	2
	2

	CSI-RS resource configuration
	
	2
	4

	CSI-RS periodicity
	ms
	10

	CSI-RS subframe offset
	ms
	0

	CSI-RS individual offset[2]
	dB
	0
	0

	CSI-RS muting
	
	Enable
	Enable

	Time offset between cells
	µs
	-
	3

	Measurement bandwidth
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	22—27

	PDSCH Reference measurement channel defined in A.3.1.1.2
	
	R.0 TDD
	-

	PDSCH allocation
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	13—36 
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.2
	
	R.6 TDD

	OCNG Patterns defined in A.3.2.2.1 (OP.1 TDD) and A.3.2.2.2 (OP.2 TDD)
	
	OP.1 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote2
	
	
	

	OCNG_RBNote2 
	
	
	

	p-C-r10[2]
	dB
	0
	-6

	 
[image: image27.wmf]oc

N

Note3
	Bands TDD_A
	dBm/15 kHz
	(
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 for Channel 2 +6dB)
	-115

	
	Bands TDD_C
	
	
	-114

	
	Bands TDD_E
	
	
	-113

	CRS
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	dB
	13
	-6

	CSI-RS 
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	dB
	13
	0

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	(RSRP for Cell 2 +25dB)
	-121

	
	Bands TDD_C
	
	
	-120

	
	Bands TDD_E
	
	
	-119

	CSI-RSRP Note4
	Bands TDD_A
	dBm/15 kHz
	(RSRP for Cell 1 +0dB)
	(RSRP for Cell 2 +6dB)

	
	Bands TDD_C
	
	
	

	
	Bands TDD_E
	
	
	

	IoNote4
	Bands TDD_A
	dBm/9 MHz
	(Io for Channel 2 +18.24dB)
	-86.25

	
	Bands TDD_C
	
	
	-85.25

	
	Bands TDD_E
	
	
	-84.25

	CRS
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	dB
	13
	-6

	CSI-RS 
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	dB
	13
	0

	Propagation condition
	-
	AWGN

	Note 1: 
For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in TS 36.211.

Note 2: 
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 3: 
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 4: 
RSRP, CSI-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves. Io levels are calculated in CRS symbols of measurement subframe.
Note 5: 
RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.

Note 6:
E-UTRA operating band groups are as defined in Section 3.5.
Note 7:
DMTC is provided to the UE in the measDS-Config (in TS36.331) before the beginning of test.


A.9.1.32.3
Test Requirements

The CSI-RSRP measurement accuracy shall fulfil the requirements in sections 9.1.14.3.

A.9.1.41
FD-FDD RSRP Intra frequency case for UE category 0
A.9.1.41.1
Test Purpose and Environment

The purpose of this test is to verify that the RSRP measurement accuracy is within the specified limits. This test will verify the requirements in Sections 9.1.13.1 and 9.1.13.2 for FD-FDD intra frequency RSRP measurements for UE category 0.

A.9.1.41.2
Test parameters

In this set of test cases all cells are on the same carrier frequency. Both absolute and relative accuracy of RSRP intra frequency measurements are tested by using the parameters in Table A.9.1.41.2-1. In all test cases, Cell 1 is the PCell and Cell 2 the target cell.

Table A.9.1.41.2-1: FD-FDD RSRP Intra frequency test parameters for UE category 0
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
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	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.3.1.1.3
	
	R.13 FDD
	-
	R.13 FDD
	-
	R.13 FDD
	-

	PDSCH allocation
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	13—36 
	-
	13—36 
	-
	13—36 
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in A.3.2.1
	
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
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	Bands FDD_A Note 7
	dBm/15 kHz
	-106 
	-86
	-116

	
	Bands FDD_C
	
	
	
	-115

	
	Bands FDD_D
	
	
	
	-114.5

	
	Bands FDD_E, FDD_F Note 4 
	
	
	
	-114

	
	Bands FDD_G Note 6
	
	
	
	-113

	
	Bands FDD_H
	
	
	
	-112.5
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	dB
	6
	1
	6
	1
	3
	-1

	
[image: image38.wmf]ot

s

I

Ê

Note3
	dB
	2.5
	-6
	2.5
	-6
	0.46
	-5.76

	RSRPNote3
	Bands FDD_A Note 7
	dBm/15 kHz
	-100
	-105
	-80
	-85
	-113
	-117

	
	Bands FDD_B
	
	
	
	
	
	-112.5
	-116.5

	
	Bands FDD_C
	
	
	
	
	
	-112
	-116

	
	Bands FDD_D
	
	
	
	
	
	-111.5
	-115.5

	
	Bands FDD_E, FDD_F Note 4 
	
	
	
	
	
	-111
	-115

	
	Bands FDD_G Note 6
	
	
	
	
	
	-110
	-114

	
	Bands FDD_H
	
	
	
	
	
	-109.5
	-113.5

	IoNote3
	Bands FDD_A Note 7
	dBm/9 MHz
	-70.27
	-50.27
	-82.43

	
	Bands FDD_B
	
	
	
	-81.93

	
	Bands FDD_C
	
	
	
	-81.43

	
	Bands FDD_D
	
	
	
	-80.93

	
	Bands  FDD_E, FDD_F Note 4 
	
	
	
	-80.43

	
	Bands FDD_G Note 6
	
	
	
	-79.43

	
	Bands FDD_H
	
	
	
	-78.93

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:
Es/Iot, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.

Note 5:
E-UTRA operating band groups are as defined in Section 3.5. 

Note 6:
Except Band 29. 

Note 7:
Except Band 32.


A.9.1.41.3
Test Requirements

The RSRP measurement accuracy shall fulfil the requirements in sections 9.1.13.1 and 9.1.13.2.
A.9.1.42
HD-FDD RSRP Intra frequency case for UE category 0
A.9.1.42.1
Test Purpose and Environment

The purpose of this test is to verify that the RSRP measurement accuracy is within the specified limits. This test will verify the requirements in Sections 9.1.13.1 and 9.1.13.2 for HD-FDD intra frequency RSRP measurements for UE category 0.
A.9.1.42.2
Test parameters

In this set of test cases all cells are on the same carrier frequency. Both absolute and relative accuracy of RSRP intra frequency measurements are tested by using the parameters in Table A.9.1.42.2-1. In all test cases, Cell 1 is the PCell and Cell 2 the target cell.

Table A.9.1.42.2-1: HD-FDD RSRP Intra frequency test parameters for UE category 0
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
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	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.3.1.1.4
	
	R.1 HD-FDD
	-
	R.1 HD-FDD
	-
	R.1 HD-FDD
	-

	PDSCH allocation
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	13—36 
	-
	13—36 
	-
	13—36 
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.3
	
	R.3 HD-FDD
	R.3 HD-FDD
	R.3 HD-FDD

	OCNG Patterns defined in A.3.2.1
	
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
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	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:
Es/Iot, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.

Note 5:
E-UTRA operating band groups are as defined in Section 3.5. 

Note 6:
Except Band 29.

Note 7:
Except Band 32.


A.9.1.42.3
Test Requirements

The RSRP measurement accuracy shall fulfil the requirements in sections 9.1.13.1 and 9.1.13.2.

A.9.1.43
TDD RSRP Intra frequency case for UE category 0
A.9.1.43.1
Test Purpose and Environment

The purpose of this test is to verify that the RSRP measurement accuracy is within the specified limits. This test will verify the requirements in Sections 9.1.13.1 and 9.1.13.2 for TDD intra frequency RSRP measurements for UE category 0.

A.9.1.43.2
Test parameters

In this set of test cases all cells are on the same carrier frequency. Both absolute and relative accuracy of RSRP intra frequency measurements are tested by using the parameters in Table A.9.1.43.2-1. In all test cases, Cell 1 is the PCell and Cell 2 the target cell.

Table A.9.1.43.2-1: TDD RSRP Intra frequency test parameters for UE category 0

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Special subframe configurationNote1
	
	6
	6
	6

	Uplink/downlink configurationNote1
	
	1
	1
	1

	Measurement bandwidth
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	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.3.1.1.5
	
	R.12 TDD
	-
	R.12 TDD
	-
	R.12 TDD
	-

	PDSCH allocation
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	13—36 
	-
	13—36 
	-
	13—36 
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.2
	
	R.6 TDD
	R.6 TDD
	R.6 TDD

	OCNG Patterns defined in A.3.2.2.1 (OP.1 TDD) and A.3.2.2.2 (OP.2 TDD)
	
	OP.1 TDD
	OP.2 TDD
	OP.1 TDD
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	OP.2 TDD
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	-5.76
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	-85
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	-115

	IoNote4
	Bands TDD_A
	dBm/9 MHz
	-70.27
	-50.27
	-82.43

	
	Bands TDD_C
	
	
	
	-81.43

	
	Bands TDD_E
	
	
	
	-80.43

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	Note 1:
For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in TS 36.211.

Note 2:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 3:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 4:
Es/Iot, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 5:
E-UTRA operating band groups are as defined in Section 3.5.


A.9.1.43.3
Test Requirements

The RSRP measurement accuracy shall fulfil the requirements in sections 9.1.13.1 and 9.1.13.2.

A.9.1.52A
FD-FDD RSRP Intra frequency case for Cat-M1 UE for 5MHz Bandwidth in CEModeA
A.9.1.52A.1
Test Purpose and Environment

The purpose of this test is to verify that the RSRP measurement accuracy is within the specified limits. This test will verify the requirements in Sections 9.1.21.1 and 9.1.21.2 for FD-FDD intra frequency RSRP measurements for Cat-M1 UE in CEModeA.
A.9.1.52A.2
Test parameters

In this set of test cases all cells are on the same carrier frequency. Both absolute and relative accuracy of RSRP intra frequency measurements are tested by using the parameters in Table A.9.1.52A.2-1. In all test cases, Cell 1 is the PCell and Cell 2 the target cell.

Table A.9.1.52A.2-1: FD-FDD RSRP Intra frequency case for Cat-M1 UE for 5MHz Bandwidth in CEModeA
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	5
	5
	5

	Measurement bandwidth
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	10—15
	10—15
	10—15

	PDSCH Reference measurement channel
	
	R.28 FDD
	-
	R.28 FDD
	-
	R.28 FDD
	-

	PDSCH allocation
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	-
	7—17  
	-
	7—17  
	-

	MPDCCH Reference measurement channel
	
	R.24 FDD
	R.24 FDD
	R.24 FDD

	OCNG Patterns
	
	OP.22 FDD
	OP.16 FDD
	OP.22 FDD
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	OP.22 FDD
	OP.16 FDD
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	-5.97
	0.46
	-5.76
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	Bands FDD_N
	dBm/15 kHz
	-97
	-102
	-77
	-82
	-106.5
	-110.5

	IoNote3
	Bands FDD_N
	dBm/4.5 MHz
	-70.28
	-50.28
	-78.94

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1
	1x1

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:
Es/Iot, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.

Note 5:
E-UTRA operating band groups are as defined in Section 3.5.


A.9.1.52A.3
Test Requirements

The RSRP measurement accuracy shall fulfil the requirements in sections 9.1.21.1 and 9.1.21.2.
A.9.1.53
HD-FDD RSRP Intra frequency case for Cat-M1 UE in CEModeA
A.9.1.53.1
Test Purpose and Environment

The purpose of this test is to verify that the RSRP measurement accuracy is within the specified limits. This test will verify the requirements in Sections 9.1.21.1 and 9.1.21.2 for HD-FDD intra frequency RSRP measurements for Cat-M1 UE in CEModeA.
A.9.1.53.2
Test parameters

In this set of test cases all cells are on the same carrier frequency. Both absolute and relative accuracy of RSRP intra frequency measurements are tested by using the parameters in Table A.9.1.53.2-1. In all test cases, Cell 1 is the PCell and Cell 2 the target cell.

Table A.9.1.53.2-1: HD-FDD RSRP Intra frequency test parameters for Cat-M1 UE in CEModeA
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
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	22—27
	22—27
	22—27

	PDSCH Reference measurement channel 
	
	R.10 HD-FDD
	-
	R.10 HD-FDD
	-
	R.10 HD-FDD
	-

	PDSCH allocation
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	13—36 
	-
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	-
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	-

	MPDCCH Reference measurement channel 
	
	R.6 HD-FDD
	R.6 HD-FDD
	R.6 HD-FDD

	OCNG Patterns 
	
	OP.21 FDD
	OP.2 FDD
	OP.21 FDD
	OP.2 FDD
	OP.21 FDD
	OP.2 FDD
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	IoNote3
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	Bands FDD_H
	
	
	
	-78.93

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1
	1x1

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:
Es/Iot, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.

Note 5:
E-UTRA operating band groups are as defined in Section 3.5. 


A.9.1.53.3
Test Requirements

The RSRP measurement accuracy shall fulfil the requirements in sections 9.1.21.1 and 9.1.21.2.
A.9.1.53A
HD-FDD RSRP Intra frequency case for Cat-M1 UE for 5MHz Bandwidth in CEModeA
A.9.1.53A.1
Test Purpose and Environment

The purpose of this test is to verify that the RSRP measurement accuracy is within the specified limits. This test will verify the requirements in Sections 9.1.21.1 and 9.1.21.2 for HD-FDD intra frequency RSRP measurements for Cat-M1 UE in CEModeA.
A.9.1.53A.2
Test parameters

In this set of test cases all cells are on the same carrier frequency. Both absolute and relative accuracy of RSRP intra frequency measurements are tested by using the parameters in Table A.9.1.53A.2-1. In all test cases, Cell 1 is the PCell and Cell 2 the target cell.

Table A.9.1.53A.2-1: HD-FDD RSRP Intra frequency case for Cat-M1 UE for 5MHz Bandwidth in CEModeA
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	5
	5
	5

	Measurement bandwidth
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	10—15
	10—15
	10—15

	PDSCH Reference measurement channel 
	
	R.18 HD-FDD
	-
	R.18 HD-FDD
	-
	R.18 HD-FDD
	-

	PDSCH allocation
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	7—17 
	-
	7—17  
	-
	7—17  
	-

	MPDCCH Reference measurement channel 
	
	R.14 HD-FDD
	R.14 HD-FDD
	R.14 HD-FDD

	OCNG Patterns 
	
	OP.22 FDD
	OP.16 FDD
	OP.22 FDD
	OP.16 FDD
	OP.22 FDD
	OP.16 FDD
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	dB
	0
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	dB
	2.46
	-5.97
	2.46
	-5.97
	0.46
	-5.76

	RSRPNote3
	Bands FDD_N
	dBm/15 kHz
	-97
	-102
	-77
	-82
	-106.5
	-110.5

	IoNote3
	Bands FDD_N
	dBm/4.5 MHz
	-70.28
	-50.27
	-78.94

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1
	1x1

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:
Es/Iot, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.

Note 5:
E-UTRA operating band groups are as defined in Section 3.5.


A.9.1.53A.3
Test Requirements

The RSRP measurement accuracy shall fulfil the requirements in sections 9.1.21.1 and 9.1.21.2.
A.9.1.57
FD-FDD RSRP Intra frequency case for Cat-M1 UE in CEModeB
A.9.1.57.1
Test Purpose and Environment

The purpose of this test is to verify that the RSRP measurement accuracy is within the specified limits. This test will verify the requirements in Sections 9.1.21.3 and 9.1.21.4 for FD-FDD intra frequency RSRP measurements for Cat-M1 UE in CEModeB.

A.9.1.57.2
Test parameters

In this set of test cases all cells are on the same carrier frequency. Both absolute and relative accuracy of RSRP intra frequency measurements are tested by using the parameters in Table A.9.1.57.2-1. In all test cases, Cell 1 is the PCell and Cell 2 the target cell. All the tests contain MPDCCH for UL grant for reporting RSRP.
Table A.9.1.57.2-1: FD-FDD RSRP Intra frequency test parameters for Cat-M1 UE in CEModeB
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
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	22—27
	22—27
	22—27

	PDSCH Reference measurement channel
	
	R.22 FDD
	-
	R.22 FDD
	-
	R.22 FDD
	-

	PDSCH allocation
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	-
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	-
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	-

	MPDCCH Reference measurement channel
	
	R.18 FDD
	R.18 FDD
	R.18 FDD

	OCNG Patterns
	
	OP.21 FDD
	OP.2 FDD
	OP.21 FDD
	OP.2 FDD
	OP.21 FDD
	OP.2 FDD
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	-115.5
	-117.5
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	-50.79
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	Bands FDD_E, FDD_F Note 4
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	Bands FDD_H
	
	
	
	-75.29

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1
	1x1

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:
Es/Iot, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.

Note 5:
E-UTRA operating band groups are as defined in Section 3.5.


A.9.1.57.3
Test Requirements

The RSRP measurement accuracy shall fulfil the requirements in sections 9.1.21.3 and 9.1.21.4.
A.9.1.57A
FD-FDD RSRP Intra frequency case for Cat-M1 UE for 5MHz Bandwidth in CEModeB
A.9.1.57A.1
Test Purpose and Environment

The purpose of this test is to verify that the RSRP measurement accuracy is within the specified limits. This test will verify the requirements in Sections 9.1.21.3 and 9.1.21.4 for FD-FDD intra frequency RSRP measurements for Cat-M1 UE in CEModeB.
A.9.1.57A.2
Test parameters

In this set of test cases all cells are on the same carrier frequency. Both absolute and relative accuracy of RSRP intra frequency measurements are tested by using the parameters in Table A.9.1.57A.2-1. In all test cases, Cell 1 is the PCell and Cell 2 the target cell. All the tests contain MPDCCH for UL grant for reporting RSRP.
Table A.9.1.57A.2-1: FD-FDD RSRP Intra frequency case for Cat-M1 UE for 5MHz Bandwidth in CEModeB
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	5
	5
	5

	Measurement bandwidth
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	10—15
	10—15
	10—15

	PDSCH Reference measurement channel
	
	R.30 FDD
	-
	R.30 FDD
	-
	R.30 FDD
	-

	PDSCH allocation
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	7—17 
	-
	7—17  
	-
	7—17  
	-

	MPDCCH Reference measurement channel
	
	R.26 FDD
	R.26 FDD
	R.26 FDD

	OCNG Patterns
	
	OP.22 FDD
	OP.16 FDD
	OP.22 FDD
	OP.16 FDD
	OP.22 FDD
	OP.16 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	MPDCCH_RA
	
	
	
	
	
	
	

	MPDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
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Note2
	Bands FDD_N
	dBm/15 kHz
	-96
	-79
	-97.5
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Note3
	dB
	-12.17
	-14.27
	-12.17
	-14.27
	-12.17
	-14.27

	RSRPNote3
	Bands FDD_N
	dBm/15 kHz
	-108
	-110
	-88
	-90
	-112.5
	-114.5

	IoNote3
	Bands FDD_N
	dBm/4.5 MHz
	-70.80
	-50.80
	-72.30

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1
	1x1

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:
Es/Iot, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.

Note 5:
E-UTRA operating band groups are as defined in Section 3.5.


A.9.1.57A.3
Test Requirements

The RSRP measurement accuracy shall fulfil the requirements in sections 9.1.21.3 and 9.1.21.4.
A.9.1.58
HD-FDD RSRP Intra frequency case for Cat-M1 UE in CEModeB
A.9.1.58.1
Test Purpose and Environment

The purpose of this test is to verify that the RSRP measurement accuracy is within the specified limits. This test will verify the requirements in Sections 9.1.21.3 and 9.1.21.4 for HD-FDD intra frequency RSRP measurements for Cat-M1 UE in CEModeB.
A.9.1.58.2
Test parameters

In this set of test cases all cells are on the same carrier frequency. Both absolute and relative accuracy of RSRP intra frequency measurements are tested by using the parameters in Table A.9.1.58.2-1. In all test cases, Cell 1 is the PCell and Cell 2 the target cell. All the tests contain MPDCCH for UL grant for reporting RSRP.
Table A.9.1.58.2-1: HD-FDD RSRP Intra frequency test parameters for Cat-M1 UE in CEModeB
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
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	22—27
	22—27
	22—27

	PDSCH Reference measurement channel 
	
	R.12 HD-FDD
	-
	R.12 HD-FDD
	-
	R.12 HD-FDD
	-

	PDSCH allocation
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	13—36 
	-
	13—36 
	-
	13—36 
	-

	MPDCCH Reference measurement channel 
	
	R.8 HD-FDD
	R.8 HD-FDD
	R.8 HD-FDD

	OCNG Patterns 
	
	OP.21 FDD
	OP.2 FDD
	OP.21 FDD
	OP.2 FDD
	OP.21 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	MPDCCH_RA
	
	
	
	
	
	
	

	MPDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
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	Bands FDD_A
	dBm/15 kHz
	-99 
	-79
	-107

	
	Bands FDD_B
	
	
	
	-106.5

	
	Bands FDD_C
	
	
	
	-106

	
	Bands FDD_D
	
	
	
	-105.5

	
	Bands FDD_E, FDD_F Note 4
	
	
	
	-105

	
	Bands FDD_G
	
	
	
	-104

	
	Bands FDD_H
	
	
	
	-103.5
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Note3
	dB
	-12.17
	-14.27
	-12.17
	-14.27
	-12.17
	-14.27

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-111
	-113
	-91
	-93
	-119
	-121

	
	Bands FDD_B
	
	
	
	
	
	-118.5
	-120.5

	
	Bands FDD_C
	
	
	
	
	
	-118
	-120

	
	Bands FDD_D
	
	
	
	
	
	-117.5
	-119.5

	
	Bands FDD_E, FDD_F Note 4
	
	
	
	
	
	-117
	-119

	
	Bands FDD_G
	
	
	
	
	
	-116
	-118

	
	Bands FDD_H
	
	
	
	
	
	-115.5
	-117.5

	IoNote3
	Bands FDD_A
	dBm/9 MHz
	-70.79
	-50.79
	-78.79

	
	Bands FDD_B
	
	
	
	-78.29

	
	Bands FDD_C
	
	
	
	-77.79

	
	Bands FDD_D
	
	
	
	-77.29

	
	Bands FDD_E, FDD_F Note 4
	
	
	
	-76.79

	
	Bands FDD_G
	
	
	
	-75.79

	
	Bands FDD_H
	
	
	
	-75.29

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1
	1x1

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:
Es/Iot, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.

Note 5:
E-UTRA operating band groups are as defined in Section 3.5.


A.9.1.58.3
Test Requirements

The RSRP measurement accuracy shall fulfil the requirements in sections 9.1.21.3 and 9.1.21.4.
A.9.1.58A
HD-FDD RSRP Intra frequency case for Cat-M1 UE for 5MHz Bandwidth in CEModeB
A.9.1.58A.1
Test Purpose and Environment

The purpose of this test is to verify that the RSRP measurement accuracy is within the specified limits. This test will verify the requirements in Sections 9.1.21.3 and 9.1.21.4 for HD-FDD intra frequency RSRP measurements for Cat-M1 UE in CEModeB.
A.9.1.58A.2
Test parameters

In this set of test cases all cells are on the same carrier frequency. Both absolute and relative accuracy of RSRP intra frequency measurements are tested by using the parameters in Table A.9.1.58A.2-1. In all test cases, Cell 1 is the PCell and Cell 2 the target cell. All the tests contain MPDCCH for UL grant for reporting RSRP.
Table A.9.1.58.2-1: HD-FDD RSRP Intra frequency case for Cat-M1 UE for 5MHz Bandwidth in CEModeB
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	5
	5
	5

	Measurement bandwidth
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	10—15
	10—15
	10—15

	PDSCH Reference measurement channel 
	
	R.20 HD-FDD
	-
	R.20 HD-FDD
	-
	R.20 HD-FDD
	-

	PDSCH allocation
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	7—17 
	-
	7—17  
	-
	7—17  
	-

	MPDCCH Reference measurement channel 
	
	R.16 HD-FDD
	R.16 HD-FDD
	R.16 HD-FDD

	OCNG Patterns 
	
	OP.22 FDD
	OP.16 FDD
	OP.22 FDD
	OP.16 FDD
	OP.22 FDD
	OP.16 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	MPDCCH_RA
	
	
	
	
	
	
	

	MPDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
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Note2
	Bands FDD_N
	dBm/15 kHz
	-96
	-79
	-97.5
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Note3
	dB
	-12.17
	-12.17
	-14.27
	-12.17
	-12.17
	-14.27

	RSRPNote3
	Bands FDD_N
	dBm/15 kHz
	-108
	-110
	-88
	-108
	-110
	-88

	IoNote3
	Bands FDD_N
	dBm/4.5 MHz
	-70.80
	-50.80
	-72.30

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	
	1x1
	1x1
	1x1

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:
Es/Iot, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.

Note 5:
E-UTRA operating band groups are as defined in Section 3.5.


A.9.1.58A.3
Test Requirements

The RSRP measurement accuracy shall fulfil the requirements in sections 9.1.21.3 and 9.1.21.4.
A.9.1.59
TDD RSRP Intra frequency case for Cat-M1 UE in CEModeB
A.9.1.59.1
Test Purpose and Environment

The purpose of this test is to verify that the RSRP measurement accuracy is within the specified limits. This test will verify the requirements in Sections 9.1.21.3 and 9.1.21.4 for TDD intra frequency RSRP measurements for Cat-M1 UE in CEModeB.

A.9.1.59.2
Test parameters

In this set of test cases all cells are on the same carrier frequency. Both absolute and relative accuracy of RSRP intra frequency measurements are tested by using the parameters in Table A.9.1.59.2-1. In all test cases, Cell 1 is the PCell and Cell 2 the target cell. All the tests contain MPDCCH for UL grant for reporting RSRP.
Table A.9.1.59.2-1: TDD RSRP Intra frequency test parameters for Cat-M1 UE in CEModeB

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Special subframe configurationNote1
	
	6
	6
	6

	Uplink/downlink configurationNote1
	
	1
	1
	1

	Measurement bandwidth
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	22—27
	22—27
	22—27

	PDSCH Reference measurement channel
	
	R.18 TDD
	-
	R.18 TDD
	-
	R.18 TDD
	-

	PDSCH allocation
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	13—36 
	-
	13—36 
	-
	13—36 
	-

	MPDCCH Reference measurement channel
	
	R.16 TDD
	R.16 TDD
	R.16 TDD

	OCNG Patterns
	
	OP.11 TDD
	OP.2 TDD
	OP.11 TDD
	OP.2 TDD
	OP.11 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	MPDCCH_RA
	
	
	
	
	
	
	

	MPDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote2
	
	
	
	
	
	
	

	OCNG_RBNote2 
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Note3
	Bands TDD_A
	dBm/15 kHz
	-99 
	-79
	-107

	
	Bands TDD_C
	
	
	
	-106

	
	Bands TDD_E
	
	
	
	-105
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Note4
	dB
	-12.17
	-14.27
	-12.17
	-14.27
	-12.17
	-14.27

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-101
	-113
	-91
	-93
	-119
	-121

	
	Bands TDD_C
	
	
	
	
	
	-118
	-120

	
	Bands TDD_E
	
	
	
	
	
	-117
	-119

	IoNote4
	Bands TDD_A
	dBm/9 MHz
	-70.79
	-50.79
	-78.79

	
	Bands TDD_C
	
	
	
	-77.79

	
	Bands TDD_E
	
	
	
	-76.79

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	Note 1:
For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in TS 36.211.

Note 2:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 3:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 4:
Es/Iot, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 5:
E-UTRA operating band groups are as defined in Section 3.5.


A.9.1.59.3
Test Requirements

The RSRP measurement accuracy shall fulfil the requirements in sections 9.1.21.3 and 9.1.21.4.

A.9.1.60
FS3 absolute and relative CSI-RSRP accuracies for E-UTRAN Carrier Aggregation in CSI-RS based discovery signal with FDD PCell
A.9.1.60.1
Test Purpose and Environment
The purpose of this test is to verify that CSI- RSRP measurement accuracy is within the specified limits. This test will verify the absolute intra-frequency CSI-RSRP accuracy requirements of the SCells defined in Section 9.1.18.4.4 for intra-frequency measurements under FS3, and the relative intra-frequency CSI-RSRP accuracy requirements between SCells defined in Section 9.1.18.4.5.
A.9.1.60.2
Test parameters

In this set of cases Cell 1 is PCell on the primary component carrier, Cell 2 using FS3 is SCell on the secondary component carrier and activated, and Cell 3 using FS3 is the neighbouring cell on the secondary component carrier. The test parameters are given in Table A.9.1.60.2-1. Intra-frequency measurements are supported by a DMTC configuration.
A.9.1.60.2-1: CSI-RSRP carrier aggregation test parameters with FDD PCell and FS3 SCells
	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell3

	Frame structure
	
	FDD
	FS3
	FS3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel 
	MHz
	5 MHz:

NRB,c = 25

10 MHz:

 NRB,c = 50

20 MHz:

NRB,c = 100
	20 MHz:

NRB,c = 100
	20 MHz:

NRB,c = 100

	Timing offset to Cell 1
	(s
	-
	0
	3

	Uplink/downlink configuration
	
	-
	Note10
	Note10

	Time alignment error relative to cell 1 Note 11
	
	-
	( TAE
	-

	DMTC period
	ms
	-
	40
	40

	DMTC period offset
	ms
	-
	10
	10

	Discovery signal occasion duration
	ms
	-
	1
	1

	CSI-RS resource configuration
	
	-
	4
	6

	CSI-RS periodicity
	ms
	-
	10
	10

	CSI-RS subframe offset
	ms
	-
	0
	0

	CSI-RS individual offset[2]
	dB
	-
	0
	0

	CSI-RS muting
	
	-
	Enable
	Enable

	LBT model
	
	-
	-
	A.3.17

	Measurement bandwidth
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	5 MHz: 10—15

10 MHz: 22—27

20 MHz: 47—52
	47—52
	47—52

	PDSCH Reference measurement channel defined in A.3.1.1
	
	5 MHz: R.5 FDD 

10 MHz: R.0 FDD

20 MHz: R.4 FDD
	R.0 FS3
	R.0 FS3

	PDSCH allocation
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	5 MHz: 7-17
10 MHz: 13-36

20 MHz: 38-61
	38—61
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2
	
	5 MHz: R.11 FDD 

10 MHz: R.6 FDD

20 MHz: R.10 FDD
	R.0 FS3
	R.0 FS3

	OCNG Patterns defined in A.3.2.1 and A.3.2.2
	
	5 MHz: OP.15 FDD 

10 MHz: OP.1 FDD

20 MHz: OP.11 FDD
	OP.7 TDD
	OP.8 TDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote1
	
	
	
	

	OCNG_RBNote 
	
	
	
	

	p-C-r10[2]
	dB
	6
	6
	6

	 
[image: image102.wmf]oc

N

Note2

	Bands FDD_A
	dBm/15 kHz
	-117
	-
	-

	
	Bands FDD_B
	
	-116.5
	
	

	
	Bands FDD_C
	
	-116
	
	

	
	Bands FDD_D
	
	-115.5
	
	

	
	Bands FDD_E, FDD_F Note 6
	
	-115
	
	

	
	Bands FDD_G 
	
	-114
	
	

	
	Bands FDD_H
	
	-113.5
	
	

	
	Bands FS3_G
	
	-
	

(
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for Channel 1 + [1] dB)
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[image: image104.wmf]ot

s

I

Ê


	dB
	[-4]
	[0.46]
	[-5.76]

	CSI-RS
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Note3
	dB
	-
	[6.46]
	[0.24]

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-121
	-
	-

	
	Bands FDD_B
	
	-120.5
	
	

	
	Bands FDD_C
	
	-120
	
	

	
	Bands FDD_D
	
	-119.5
	
	

	
	Bands FDD_E, FDD_F Note 6
	
	-119
	
	

	
	Bands FDD_G
	
	-118
	
	

	
	Bands FDD_H
	
	-117.5
	
	

	
	Bands FS3_G
	
	-
	RSRP for Cell 1 + [8] dB)
	RSRP for Cell 1 + [4] dB)

	CSI-RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-115
	-
	-

	
	Bands FDD_B
	
	-114.5
	
	

	
	Bands FDD_C
	
	-114
	
	

	
	Bands FDD_D
	
	-113.5
	
	

	
	Bands FDD_E, FDD_F Note 6
	
	-113
	
	

	
	Bands FDD_G
	
	-112
	
	

	
	Bands FDD_H
	
	-111.5
	
	

	
	Bands FS3_G
	
	-
	CSI-RSRP for Cell 1 + [8] dB)
	CSI-RSRP for Cell 1 + [4] dB)

	IoNote3
	Bands FDD_A
	dBm/ BWchannel
	-87.76+10log(NRB,c/50)
	-
	-

	
	Bands FDD_B
	
	-87.26+10log(NRB,c/50)
	
	

	
	Bands FDD_C
	
	-86.76+10log(NRB,c/50)
	
	

	
	Bands FDD_D
	
	-86.26+10log(NRB,c/50)
	
	

	
	Bands FDD_E, FDD_F Note 6 
	
	-85.76 +10log(NRB,c/50)
	
	

	
	Bands FDD_G
	
	-84.76 +10log(NRB,c/50)
	
	

	
	Bands FDD_H
	
	-84.26 +10log(NRB,c/50)
	
	

	
	Bands FS3_G
	
	-
	(Io for Channel 1 + [5.33] dB +10log

(NRB channel2 / NRB channel 1))

	CRS
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	dB
	[-4]
	[3]
	[-1]

	CSI-RS
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	dB
	-
	[9]
	[5]

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	-
	1x2
	1x2
	1x2

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.
Note 3:
CSI-RS Es/Iot, RSRP, CSI-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves. Io levels are calculated in CRS symbols of measurement subframe.
Note 4:
RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:
The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.
Note 6:
For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.
Note 7:
Void

Note 8:
E-UTRA operating band groups are as defined in Section 3.5.
Note 9:
DMTC configurations are provided to the UE in the measDS-Config (in TS36.331) before the beginning of the test.

Note 10:
Downlink only configuration.

Note 11:
Time alignment error (TAE) as specified in TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.


A.9.1.60.3
Test Requirements

In the test, the performance of CSI-RSRP measurements is verified from following three perspectives:
-
The absolute accuracy of intra-frequency CSI-RSRP measurements for Cell 2 on the secondary component carrier shall fulfil the requirements defined in clause 9.1.18.4.4.

-
The absolute accuracy of intra-frequency CSI-RSRP measurements for Cell 3 on the secondary component carrier shall fulfil the requirements defined in clause 9.1.18.4.4.
-
The relative accuracy of intra-frequency CSI-RSRP measurements for Cell 3 relative to Cell 2 on the secondary component carrier shall fulfil the requirements defined in clause 9.1.18.4.5.

A.9.1.61
FS3 absolute and relative CSI-RSRP accuracies for E-UTRAN Carrier Aggregation in CSI-RS based discovery signal with TDD PCell
A.9.1.61.1
Test Purpose and Environment
The purpose of this test is to verify that CSI- RSRP measurement accuracy is within the specified limits. This test will verify the absolute intra-frequency CSI-RSRP accuracy requirements of the SCells defined in Section 9.1.18.4.4 for intra-frequency measurements under FS3, and the relative intra-frequency CSI-RSRP accuracy requirements between SCells defined in Section 9.1.18.4.5.
A.9.1.61.2
Test parameters

In this set of cases Cell 1 is PCell on the primary component carrier, Cell 2 using FS3 is SCell on the secondary component carrier and activated, and Cell 3 using FS3 is the neighboring cell on the secondary component carrier. The test parameters are given in Table A.9.1.61.2-1. The intra-frequency measurements are supported by a DMTC configuration.
A.9.1.61.2-1: CSI-RSRP carrier aggregation test parameters with TDD PCell and FS3 SCells

	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell3

	Frame structure
	
	TDD
	FS3
	FS3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel 
	MHz
	5MHz:

NRB,c = 25

10MHz:

 NRB,c = 50

20MHz:

NRB,c = 100
	20 MHz:

NRB,c = 100
	20 MHz:

NRB,c = 100

	Timing offset to cell1
	(s
	-
	0
	3

	Special subframe configurationNote1
	
	6
	Note10
	Note10

	Uplink/downlink configurationNote1
	
	1
	Note10
	Note10

	Time alignment error relative to cell 1 Note 11
	
	-
	( TAE
	-

	DMTC period
	ms
	-
	40
	40

	DMTC period offset
	ms
	-
	10
	10

	Discovery signal occasion duration
	ms
	-
	1
	1

	CSI-RS resource configuration
	
	-
	4
	6

	CSI-RS periodicity
	ms
	-
	10
	10

	CSI-RS subframe offset
	ms
	-
	0
	0

	CSI-RS individual offset[2]
	dB
	-
	0
	0

	CSI-RS muting
	
	-
	Enable
	Enable

	LBT model
	
	-
	-
	A.3.17

	Measurement bandwidth
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	5 MHz: 10—15

10 MHz: 22—27

20 MHz: 47—52
	47—52
	47—52

	PDSCH Reference measurement channel defined in A.3.1.1
	
	5 MHz: R.4 TDD 

10 MHz: R.0 TDD

20 MHz: R.3 TDD
	R.0 FS3
	R.0 FS3

	PDSCH allocation
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	5 MHz: 7-17
10 MHz: 13-36

20 MHz: 38-61
	38—61
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2
	
	5 MHz: R.11 TDD 

10 MHz: R.6 TDD

20 MHz: R.10 TDD
	R.0 FS3
	R.0 FS3

	OCNG Patterns defined in A.3.2.2 
	
	5 MHz: OP.9 TDD 

10 MHz: OP.1 TDD

20 MHz: OP.7 TDD
	OP.7 TDD
	OP.8 TDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote1
	
	
	
	

	OCNG_RBNote 
	
	
	
	

	p-C-r10[2]
	dB
	6
	6
	6
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Note2

	Bands TDD_A
	dBm/15 kHz
	-117
	-
	-

	
	Bands TDD_C
	
	-116
	
	

	
	Bands TDD_E
	
	-115
	
	

	
	Bands FS3_G
	
	-
	([image: image112.wmf]oc

N

for Channel 1 + [1] dB)

	CRS
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I

Ê


	dB
	[-4]
	[0.46]
	[-5.76]

	CSI-RS
[image: image114.wmf]ot
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I

Ê

Note3
	dB
	-
	[6.46]
	[0.24]

	RSRPNote3
	Bands TDD_A
	dBm/15 kHz
	-121
	-
	-

	
	Bands TDD_C
	
	-120
	
	

	
	Bands TDD_E
	
	-119
	
	

	
	Bands FS3_G
	
	-
	RSRP for Cell 1 + [8] dB)
	RSRP for Cell 1 + [4] dB)

	CSI-RSRPNote3
	Bands TDD_A
	dBm/15 kHz
	-115
	-
	-

	
	Bands TDD_C
	
	-114
	
	

	
	Bands TDD_E
	
	-113
	
	

	
	Bands FS3_G
	
	-
	CSI-RSRP for Cell 1 + [8] dB)
	CSI-RSRP for Cell 1 + [4] dB)

	IoNote3
	Bands TDD_A
	dBm/ BWchannel
	-87.76+10log(NRB,c/50)
	-
	-

	
	Bands TDD_C
	
	-86.76+10log(NRB,c/50)
	
	

	
	Bands TDD_E
	
	-85.76+10log(NRB,c/50)
	
	

	
	Bands FS3_G
	
	-
	(Io for Channel 1 + [5.33] dB +10log

(NRB channel2 / NRB channel 1))

	CRS
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N
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	dB
	[-4]
	[3]
	[-1]

	CSI-RS
[image: image116.wmf]oc

s

N

Ê


	dB
	-
	[9]
	[5]

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	-
	1x2
	1x2
	1x2

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.
Note 3:
CSI-RS Es/Iot, RSRP, CSI-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves. Io levels are calculated in CRS symbols of measurement subframe.
Note 4:
RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:
The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.
Note 6:
Void
Note 7:
Void

Note 8:
E-UTRA operating band groups are as defined in Section 3.5.
Note 9:
DMTC configurations are provided to the UE in the measDS-Config (in TS36.331) before the beginning of the test.

Note 10:
Downlink only configuration.

Note 11:
Time alignment error (TAE) as specified in TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.


A.9.1.61.3
Test Requirements

In the test, the performance of CSI-RSRP measurements is verified from following three perspectives:
-
The absolute accuracy of intra-frequency CSI-RSRP measurements for Cell 2 on the secondary component carrier shall fulfil the requirements defined in clause 9.1.18.4.4.

-
The absolute accuracy of intra-frequency CSI-RSRP measurements for Cell 3 on the secondary component carrier shall fulfil the requirements defined in clause 9.1.18.4.4.

-
The relative accuracy of intra-frequency CSI-RSRP measurements for Cell 3 relative to Cell 2 on the secondary component carrier shall fulfil the requirements defined in clause 9.1.18.4.5.
A.9.2.42
FD-FDD RSRQ Intra frequency case for UE category 0
A.9.2.42.1
Test Purpose and Environment

The purpose of this test is to verify that the RSRQ measurement accuracy is within the specified limits. This test will verify the requirements in Clause 9.1.13.3 for FD-FDD intra frequency RSRQ measurements for UE category 0.

A.9.2.42.2
Test parameters

In this test case all cells are on the same carrier frequency. The absolute accuracy of RSRQ intra frequency measurement is tested by using the parameters in Table A.9.2.42.2-1. In all test cases, Cell 1 is the PCell and Cell 2 the target cell.

Table A.9.2.42.2-1: FD-FDD RSRQ Intra frequency test parameters for UE category 0

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
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	22—27
	22—27 
	22—27 

	PDSCH Reference measurement channel defined in A.3.1.1.3
	
	R.13 FDD
	-
	R.13 FDD
	-
	R.13 FDD
	-

	PDSCH allocation
	
[image: image119.wmf]PRB

n


	13—36 
	-
	13—36 
	-
	13—36 
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) and A.3.2.1.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
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N

Note2


	Bands FDD_A Note 7
	dBm/15 kHz
	-84.76
	-103.85
	-116

	
	Bands FDD_B
	
	
	
	-115.5

	
	Bands FDD_C
	
	
	
	-115

	
	Bands FDD_D
	
	
	
	-114.5

	
	Bands FDD_E, FDD_F Note 5 
	
	
	
	-114

	
	Bands FDD_G Note 7
	
	
	
	-113

	
	Bands FDD_H
	
	
	
	-112.5
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	dB
	3
	3
	-2.9
	-2.9
	-4
	-4
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Ê

Note3
	dB
	-1.76
	-1.76
	-4.7
	-4.7
	-5.46
	-5.46

	RSRPNote3
	Bands FDD_A Note 7
	dBm/15 kHz
	-81.76
	-81.76
	-106.75
	-106.75
	-120
	-120

	
	Bands FDD_B
	
	
	
	
	
	-119.5
	-119.5

	
	Bands FDD_C
	
	
	
	
	
	-119
	-119

	
	Bands FDD_D
	
	
	
	
	
	-118.5
	-118.5

	
	Bands FDD_E, FDD_F Note 4 
	
	
	
	
	
	-118
	-118

	
	Bands FDD_G Note 6
	
	
	
	
	
	-117
	-117

	
	Bands FDD_H
	
	
	
	
	
	-116.5
	-116.5

	RSRQNote3
	Bands FDD_A Note 7
	dB
	-14.77
	-14.77
	-16.76
	-16.76
	-17.34
	-17.34

	
	Bands FDD_B
	
	
	
	
	
	
	

	
	Bands FDD_C
	
	
	
	
	
	
	

	
	Bands FDD_D
	
	
	
	
	
	
	

	
	Bands FDD_E, FDD_F Note 45 
	
	
	
	
	
	
	

	
	Bands FDD_G Note 6
	
	
	
	
	
	
	

	
	Bands FDD_H
	
	
	
	
	
	
	

	IoNote3
	Bands FDD_A Note 7
	dBm/9 MHz
	-50
	-73
	-85.67

	
	Bands FDD_B
	
	
	
	-85.17

	
	Bands FDD_C
	
	
	
	-84.67

	
	Bands FDD_D
	
	
	
	-84.17

	
	Bands FDD_E, FDD_F Note 4 
	
	
	
	-83.67

	
	Bands FDD_G Note 6
	
	
	
	-82.67

	
	Bands FDD_H
	
	
	
	-82.17

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:
Es/Iot, RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.

Note 5:
E-UTRA operating band groups are as defined in Section 3.5.

Note 6:
Except Band 29.

Note 7:
Except Band 32.


A.9.2.42.3
Test Requirements

The RSRQ measurement accuracy shall fulfil the requirements in Clause 9.1.13.3.

A.9.2.43
HD-FDD RSRQ Intra frequency case for UE category 0
A.9.2.43.1
Test Purpose and Environment

The purpose of this test is to verify that the RSRQ measurement accuracy is within the specified limits. This test will verify the requirements in Clause 9.1.13.3 for HD-FDD intra frequency RSRQ measurements for UE category 0.

A.9.2.43.2
Test parameters

In this test case all cells are on the same carrier frequency. The absolute accuracy of RSRQ intra frequency measurement is tested by using the parameters in Table A.9.2.43.2-1. In all test cases, Cell 1 is the PCell and Cell 2 the target cell.

Table A.9.2.43.2-1: HD-FDD RSRQ Intra frequency test parameters for UE category 0

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
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	22—27
	22—27 
	22—27 

	PDSCH Reference measurement channel defined in A.3.1.1.4
	
	R.1 HD-FDD
	-
	R.1 HD-FDD
	-
	R.1 HD-FDD
	-

	PDSCH allocation
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	13—36 
	-
	13—36 
	-
	13—36 
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.3
	
	R.3 HD-FDD
	R.3 HD-FDD
	R.3 HD-FDD

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) and A.3.2.1.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
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	Bands FDD_A Note 7
	dBm/15 kHz
	-84.76
	-103.85
	-116

	
	Bands FDD_B
	
	
	
	-115.5

	
	Bands FDD_C
	
	
	
	-115

	
	Bands FDD_D
	
	
	
	-114.5

	
	Bands FDD_E, FDD_F Note 4 
	
	
	
	-114

	
	Bands FDD_G Note 7
	
	
	
	-113

	
	Bands FDD_H
	
	
	
	-112.5
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	dB
	3
	3
	-2.9
	-2.9
	-4
	-4
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Ê

Note3
	dB
	-1.76
	-1.76
	-4.7
	-4.7
	-5.46
	-5.46

	RSRPNote3
	Bands FDD_A Note 7
	dBm/15 kHz
	-81.76
	-81.76
	-106.75
	-106.75
	-120
	-120

	
	Bands FDD_B
	
	
	
	
	
	-119.5
	-119.5

	
	Bands FDD_C
	
	
	
	
	
	-119
	-119

	
	Bands FDD_D
	
	
	
	
	
	-118.5
	-118.5

	
	Bands FDD_E, FDD_F Note 4 
	
	
	
	
	
	-118
	-118

	
	Bands FDD_G Note 6
	
	
	
	
	
	-117
	-117

	
	Bands FDD_H
	
	
	
	
	
	-116.5
	-116.5

	RSRQNote3
	Bands FDD_A Note 7
	dB
	-14.77
	-14.77
	-16.76
	-16.76
	-17.34
	-17.34

	
	Bands FDD_B
	
	
	
	
	
	
	

	
	Bands FDD_C
	
	
	
	
	
	
	

	
	Bands FDD_D
	
	
	
	
	
	
	

	
	Bands FDD_E, FDD_F Note 4 
	
	
	
	
	
	
	

	
	Bands FDD_G Note 6
	
	
	
	
	
	
	

	
	Bands FDD_H
	
	
	
	
	
	
	

	IoNote3
	Bands FDD_A Note 7
	dBm/9 MHz
	-50
	-73
	-85.67

	
	Bands FDD_B
	
	
	
	-85.17

	
	Bands FDD_C
	
	
	
	-84.67

	
	Bands FDD_D
	
	
	
	-84.17

	
	Bands FDD_E, FDD_F Note 4 
	
	
	
	-83.67

	
	Bands FDD_G Note 6
	
	
	
	-82.67

	
	Bands FDD_H
	
	
	
	-82.17

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x1
	1x1
	1x1

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:
Es/Iot, RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.

Note 5:
E-UTRA operating band groups are as defined in Section 3.5.

Note 6:
Except Band 29.

Note 7:
Except Band 32.


A.9.2.43.3
Test Requirements

The RSRQ measurement accuracy shall fulfil the requirements in Clause 9.1.13.3.

<< End of Change # 1 >>
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