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8.11
Demodulation (UE supporting coverage enhancement)

The requirements in this sub-clause are defined based on the simulation results with UE DL Category M1 unless otherwise stated.

8.11.1
PDSCH

8.11.1.1
FDD and half-duplex FDD (Fixed Reference Channel)
The parameters specified in Table 8.11.1.1-1 are valid for FDD and half-duplex FDD tests unless otherwise stated.

Table 8.11.1.1-1: Common Test Parameters (FDD and half-duplex FDD)

	Parameter
	Unit
	CE Mode A 
	CE Mode B

	Number of HARQ processes per component carrier
	Processes
	8 or 10

(Note 2)
	2

	Maximum number of HARQ transmission
	
	4
	4

	Redundancy version coding sequence
	
	{0, 2, 3,1} for QPSK and 16QAM


	{0,0,0,0,2,2,2,2,3,3,3,3,1,1,1,1…} for QPSK



	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	4 for 1.4 MHz bandwidth, 3 for 3 MHz and 5 MHz bandwidths, 2 for 10 MHz, 15 MHz and 20 MHz bandwidths
	4 for 1.4 MHz bandwidth, 3 for 3 MHz and 5 MHz bandwidths, 2 for 10 MHz, 15 MHz and 20 MHz bandwidths

	Cyclic Prefix
	
	Normal
	Normal

	Beamforming Precoder for MPDCCH 
	
	Annex B.4.4
	Annex B.4.4

	Precoder update granularity for MPDCCH
	
	Frequency domain: 1 PRB

Time domain: identical during the hopping period (interval-FDD for CE Mode A)
	Frequency domain: 1 PRB

Time domain: identical during the hopping period (interval-FDD for CE Mode B)

	BL/CE DL subframe comfiguration (fdd-DownlinkOrTddSubframeBitmapBR)
	
	1111111111
	1111111111

	Note 1:
rvidx is defined in TS 36.213 [6] Table 7.1.7.1-2.

Note 2:
For UE supporting ce-pdsch-tenProcesses-r13, the number of HARQ processese are set to 10, otherwise, it is set to 8.


8.11.1.1.1
FDD and half-duplex FDD Closed-loop spatial multiplexing performance for UE category M1

8.11.1.1.1.1
Test purpose
To verify the UE's ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for transmission on two antenna ports using closed-loop spatial multiplexing.

8.11.1.1.1.2
Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category M1.
8.11.1.1.1.3
Minimum conformance requirements 

The requirements are specified in Table 8.11.1.1.1.3-2, with the addition of the parameters in Table 8.11.1.1.1.3-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-one performance with frequency selective precoding.

Table 8.11.1.1.1.3-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)

	Parameter
	Unit
	Test 1

	Downlink power allocation
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	dBm/15kHz
	-98

	Precoding granularity
	PRB
	6

	PMI delay (Note 2)
	ms
	10

	Reporting interval
	ms
	10

	Reporting mode
	
	PUCCH 1-1

	Physical channel for CQI reporting
	
	PUSCH(Note4)

	cqi-pmi-ConfigIndex
	
	12

	CodeBookSubsetRestriction bitmap
	
	001111

	PDSCH transmission mode
	
	6

	Coverage enhancement mode
	
	CE Mode A

	OFDM starting symbol (startSymbolBR)
	
	2

	Maximum number of repetitions 

(mpdcch-NumRepetition)
	
	1

	Frequency hopping

(mpdcch-pdsch-HoppingConfig)
	
	Disabled

	MPDCCH transmission duration
	ms
	1

	Starting subframe configuration for MPDCCH

(mpdcch_startSF_UESS)
	
	1

	Narrowband for MPDCCH

(mpdcch_Narrowband)
	
	1

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), This reported PMI cannot be applied at the eNB downlink before SF#(n+4).

Note 3:
For each test, DC subcarrier puncturing shall be considered. 

Note 4:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 6-0A shall be transmitted in downlink SF#1 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#5.
Note 5:
If not otherwise stated, the values in this table refer to parameters in TS 36.211 [8] or/and TS 36.213 [10] as appropriate.


Table 8.11.1.1.1.3-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

	Test number
	Bandwidth and MCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	10MHz

16QAM 1/2
	R.79 FDD
	OP.2 FDD
	EPA5
	2x1 Low
	70%
	8.6


The normative reference for this requirement is TS 36.101 [2] clause 8.11.1.1.1.

8.11.1.1.1.4
Test description
8.11.1.1.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and MPDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.1.
Channel Bandwidths to be tested: As specified per test number in Table 8.11.1.1.1.3-2 as defined in TS 36.508 [7] clause 4.3.1.1.
1.
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.10 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to Tables 8.11.1.1-1 and 8.11.1.1.1.3-1 as appropriate.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0. 

5.
Ensure the UE is in State 3A-RF-CE according to TS 36.508 [7] clause 5.2A.2AA. Message contents are defined in clause 8.11.1.1.1.4.3.
8.11.1.1.1.4.2
Test procedure
1.
SS transmits PDSCH via MPDCCH DCI format 6-1A with narrowband index nRB = 0 for C_RNTI to transmit the DL RMC according to Tables 8.11.1.1.1.3-1 and 8.11.1.1.1.3-2.
SS sends uplink scheduling information via MPDCCH DCI format 6-0A with CQI request bit set to 0 to schedule UL RMC in subframe #1( Table A.2.2.1.1-1b).2.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Table 8.11.1.1.1.5-1 as appropriate.

3.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval and decide pass or fail according to Tables G.3.5 and G.3.6 in Annex G clause G.3.

8.11.1.1.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with condition CEModeA and the following exceptions.

Table 8.11.1.1.1.4.3-1: SystemInformationBlockType1-BR-r13

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1-BR-r13 ::= SEQUENCE {
	
	
	

	              startSymbolBR-r13
	2
	
	

	}
	
	
	


Table 8.11.1.1.1.4.3-2: EPDCCH-Config-r11-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	EPDCCH-Config-r11 ::= SEQUENCE{
	
	
	

	        mpdcch-config-r13 CHOICE[1] {
	
	
	

	          setup SEQUENCE {
	
	
	

	            csi-NumRepetitionCE-r13
	sf1
	
	

	            mpdcch-pdsch-HoppingConfig-r13
	off
	
	

	            mpdcch-StartSF-UESS-r13 CHOICE {
	
	
	

	              fdd-r13
	v1
	
	

	            }
	
	
	

	            mpdcch-NumRepetition-r13
	r1
	
	

	            mpdcch-Narrowband-r13
	2
	Narrowband index 1
	

	          }
	
	
	

	        }
	
	
	

	}
	
	
	


Table 8.11.1.1.1.4.3-3: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	  antennaInfo CHOICE {
	
	
	

	   antennaInfoDedicated ::= SEQUENCE {
	
	
	

	    transmissionMode
	tm6
	
	

	    codebookSubsetRestriction CHOICE {
	
	
	

	     n2TxAntenna-tm6
	1111
	
	

	    }
	
	
	

	    ue-TransmitAntennaSelection CHOICE {
	
	
	

	     Release
	NULL
	
	

	    }
	
	
	

	   }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.11.1.1.1.4.3-4: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	12
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


8.11.1.1.1.5
Test requirement
Table 8.11.1.1.1.3-1 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause A.3.3.2 for each throughput test shall meet or exceed the specified value in Table 8.11.1.1.1.5-1 for the specified SNR including test tolerances for all throughput tests.
Table 8.11.1.1.1.5-1: Test requirement for Single-Layer Spatial Multiplexing (FRC)

	Test number
	Bandwidth and MCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	10MHz

16QAM 1/2
	R.79 FDD
	OP.2 FDD
	EPA5
	2x1 Low
	70%
	9.5


8.11.1.1.2
FDD and half-duplex FDD PDSCH Single-layer Spatial Multiplexing on antenna ports 7 or 8 for UE category M1
8.11.1.1.2.1
Test purpose
To verify the UE's ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for transmission on two antenna ports using closed-loop spatial multiplexing.

8.11.1.1.2.2
Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category M1 and supports TM9 in CE Mode A.
8.11.1.1.2.3
Minimum conformance requirements 

For single-layer transmission on antenna ports 7 or 8 upon detection of a MPDCCH with DCI format 6-1A, the requirements are specified in Table 8.11.1.1.2.3-2 with the addition of the parameters in Table 8.11.1.1.2.3-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify rank-1 performance on one of the antenna ports 7 or 8. 

Table 8.11.1.1.2.3-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer)
	parameter
	Unit
	Test 1

	Downlink power allocation
	
[image: image5.wmf]A

r


	dB
	-3

	
	
[image: image6.wmf]B

r


	dB
	-3 (Note 1)

	
	(
	dB
	0

	
	δ
	dB
	3

	
	MPDCCH_RA
	dB
	
[image: image7.wmf]A

r

+ δ + 3

	
	MPDCCH_RB
	dB
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	Beamforming model
	
	Annex B.4.1

	Cell-specific reference signals
	
	Antenna ports 0,1
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	dBm/15kHz
	-98 (Note 6)

	Symbols for unused PRBs
	
	OCNG (Note 3)

	Number of allocated resource blocks (Note 2)
	PRB
	6

	PDSCH transmission mode
	
	9

	Coverage enhancement mode
	
	CE Mode A

	OFDM starting symbol (startSymbolBR)
	
	2

	Maximum number of repetitions
	
	8

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Enabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	1

	Frequency hopping interval

(interval-FDD)
	ms
	8

	MPDCCH transmission duration

(mpdcch-NumRepetition)
	ms
	8

	Number of narrowbands for frequency hopping (mpdcch-pdsch-HoppingNB)
	
	2

	Starting subframe configuration for MPDCCH

(mpdcch_startSF_UESS)
	
	4

	Narrowband for MPDCCH

(mpdcch_Narrowband)
	
	7

	MPDCCH aggregation level
	
	24

	Note 1:
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Note 2:
The modulation symbols of the signal under test are mapped onto antenna port 7 or 8.

Note 3:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.

Note 4:
For each test,DC subcarrier puncturing shall be considered.
Note 5:
If not otherwise stated, the values in this table refer to parameters in TS 36.211 [8] or/and TS 36.213 [10] as appropriate.


Table 8.11.1.1.2.3-2: Minimum performance for CDM-multiplexed DM RS (FRC)
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	10MHz

QPSK 1/3
	R.80 FDD
	OP.2 FDD
	EPA5
	2x1 Low
	70
	-2.0


The normative reference for this requirement is TS 36.101 [2] clause 8.11.1.1.2.

8.11.1.1.2.4
Test description
8.11.1.1.2.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and MPDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.1.
Channel Bandwidths to be tested: As specified per test number in Table 8.11.1.1.2.3-2 as defined in TS 36.508 [7] clause 4.3.1.1.
1.
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.10 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to Tables 8.11.1.1-1 and 8.11.1.1.2.3-1 as appropriate.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0. 

5.
Ensure the UE is in State 3A-RF-CE according to TS 36.508 [7] clause 5.2A.2AA. Message contents are defined in clause 8.11.1.1.2.4.3.
8.11.1.1.2.4.2
Test procedure
1.
SS transmits PDSCH via M-PDCCH DCI format 6-1A with narrowband index nRB = 0 for C_RNTI to transmit the DL RMC according to Tables 8.11.1.1.2.3-1 and 8.11.1.1.2.3-2.

2.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Table 8.11.1.1.2.5-1 as appropriate.

3.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval and decide pass or fail according to Tables G.3.5 and G.3.6 in Annex G clause G.3.

8.11.1.1.2.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with condition CEModeA and the following exceptions

Table 8.11.1.1.2.4.3-1: EPDCCH-Config-r11-DEFAULT configuration
	Derivation Path: 36.508 Table 4.6.3-2B

	Information Element
	Value/remark
	Comment
	Condition

	
	
	
	

	        mpdcch-config-r13 CHOICE {
	
	
	

	            mpdcch-pdsch-HoppingConfig-r13
	on
	
	

	            mpdcch-StartSF-UESS-r13 CHOICE {
	
	
	

	              fdd-r13
	v4
	
	

	            }
	
	
	

	            mpdcch-NumRepetition-r13
	r8
	
	

	            mpdcch-Narrowband-r13
	8
	Narrowband index 7
	

	        }
	
	
	


Table 8.11.1.1.2.4.3-2: FreqHoppingParameters-r13-DEFAULT configuration
	Derivation Path: 36.508 Table 4.4.3.2-3A

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1-BR-r13 ::= SEQUENCE {
	
	
	

	              freqHoppingParametersDL-r13

SEQUENCE {
	
	
	

	                mpdcch-pdsch-HoppingNB-r13
	nb2
	
	

	                interval-DLHoppingConfigCommonModeA-r13  CHOICE {
	
	
	

	                  interval-FDD-r13
	int8
	
	

	                  }
	
	
	

	                mpdcch-pdsch-HoppingOffset-r13
	1
	
	

	              }
	
	
	

	}
	
	
	


Table 8.11.1.1.2.4.3-3: PhysicalConfigDedicated-DEFAULT

	Derivation Path: TS 36.508  Table 4.8.2.1.6-1 

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo
	Not present
	
	

	  antennaInfo-r10 CHOICE{
	
	
	

	      explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	}
	
	
	


Table 8.11.1.1.2.4.3-4: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	Not present
	
	

	  }
	
	
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	}
	
	
	


Table 8.11.1.1.2.4.3-5: PDSCH-ConfigCommon-v1310-DEFAULT

	Derivation Path: 36.508 Table 4.6.3-5A

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigCommon-v1310-DEFAULT ::= SEQUENCE {
	
	
	

	  pdsch-maxNumRepetitionCEmodeA-r13
	Not present 
	
	

	}
	
	
	


8.11.1.1.2.5
Test requirement
Table 8.11.1.1.2.3-1 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause A.3.3.2 for each throughput test shall meet or exceed the specified value in Table 8.11.1.1.2.5-1 for the specified SNR including test tolerances for all throughput tests.
Table 8.11.1.1.2.5-1: Test requirement for CDM-multiplexed DM RS (FRC)
	Test number
	Bandwidth and MCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	10MHz

QPSK 1/3
	R.80 FDD
	OP.2 FDD
	EPA5
	2x1 Low
	70
	-1.1


8.11.1.1.3


8.11.1.1.3.1
FDD and half-duplex FDD PDSCH Transmit Diversity 2x1 for UE category M1
8.11.1.1.3.1.1
Test purpose
To verify the UE's ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for transmission on two antenna ports using transmit diversity.

8.11.1.1.3.1.2
Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category M1.
8.11.1.1.3.1.3
Minimum conformance requirements 

The requirements are specified in Table 8.11.1.1.3.1.3-2, with the addition of the parameters in Table 8.11.1.1.3.1.3-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit diversity (SFBC) with 2 transmitter antennas.

Table 8.11.1.1.3.1.3-1: Test Parameters for Transmit diversity performance (FRC)

	Parameter
	Unit
	Test 1 (Note 3)
	Test 2 (Note 3)
	Test 3 (Note 3)
	Test 4 (Note 3)

	Downlink power allocation
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	MPDCCH_RB
	dB
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	dBm/15kHz
	-98
	-98
	-98
	-98

	Coverage enhancement mode
	
	CE Mode B
	CE Mode A
	CE Mode B
	CE Mode B

	PDSCH transmission mode
	
	2
	2
	2
	2

	OFDM starting symbol (startSymbolBR)
	
	2
	2
	2
	2

	Maximum number of repetitions

(mpdcch-NumRepetition)
	
	64
	1
	[32]
	[16]

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Enabled
	Disabled
	Enabled
	Enabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	1
	N/A
	1
	1

	Frequency hopping interval

(interval-FDD)
	ms
	16
	N/A
	16
	[8]

	MPDCCH transmission duration
	ms
	64
	1
	[64]
	[64]

	Number of narrowbands for frequency hopping 

(mpdcch-pdsch-HoppingNB)
	
	4
	N/A
	4
	4

	Starting subframe configuration for MPDCCH

(mpdcch_startSF_UESS)
	
	2.5
	1
	[2.5]
	[2.5]

	Narrowband for MPDCCH

(mpdcch_Narrowband)
	
	7
	0
	7
	7

	MPDCCH aggregation level
	
	24
	8
	24
	24

	Note 1:
[image: image22.wmf]1

=

B

P

.

Note 2:
For each test, DC subcarrier puncturing shall be considered.

Note 3:
Test 1, test 3 and test 4 are applicable for UE supporting CE Mode B. Test 2 is applicable for UE not supporting CE Mode B.

Note 4:
If not otherwise stated, the values in this table refer to parameters in TS 36.211 [8] or/and TS 36.213 [10] as appropriate.


Table 8.11.1.1.3.1.3-2: Minimum performance Transmit Diversity (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10MHz QPSK 1/10
	R.81 FDD
	OP.2 FDD
	ETU1
	2x1 Low
	70
	-13.5
	M1

	2
	10MHz 16QAM 1/2
	R.79 FDD
	OP.2 FDD
	EPA5
	2x1 Low
	70
	9.4
	M1

	3
	10MHz QPSK 1/10
	[R.81 FDD]
	OP.2 FDD
	ETU1
	2x2 Low
	70
	[TBD]
	≥1

	4
	10MHz QPSK 1/10
	[R.81 FDD]
	OP.2 FDD
	ETU1
	2x4 Low
	70
	[TBD]
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 8.11.1.1.3.1.

8.11.1.1.3.1.4
Test description
8.11.1.1.3.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and MPDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.1.
Channel Bandwidths to be tested: As specified in Table 8.11.1.1.3.1.3-2 as defined in TS 36.508 [7] clause 4.3.1.1.
1.
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.10 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to Tables 8.11.1.1-1 and 8.11.1.1.3.1.3-1 (test 2) as appropriate.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0. 

5.
Ensure the UE is in State 3A-RF-CE according to TS 36.508 [7] clause 5.2A.2AA. Message contents are defined in clause 8.11.1.1.3.1.4.3.
8.11.1.1.3.1.4.2
Test procedure
1.
SS transmits PDSCH via M-PDCCH DCI format 6-1A (test2) with narrowband index nRB = 0 for C_RNTI to transmit the DL RMC according to Tables 8.11.1.1.3.1.3-1 and 8.11.1.1.3.1.3-2.
2.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Table 8.11.1.1.3.1.5-1 as appropriate.

3.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval and decide pass or fail according to Tables G.3.5 and G.3.6 in Annex G clause G.3.

8.11.1.1.3.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with condition CEModeA and for Test 2 with the following exception.

Table 8.11.1.1.3.1.4.3-1: EPDCCH-Config-r11-DEFAULT configuration for Test 2
	Derivation Path: 36.508 Table 4.6.3-2B

	Information Element
	Value/remark
	Comment
	Condition

	      setConfigToAddModList-r11 SEQUENCE {
	1 entry
	
	

	        setConfigId-r11[1]
	0
	
	

	        transmissionType-r11[1]
	distributed
	
	

	        resourceBlockAssignment-r11[1] SEQUENCE{
	
	
	

	          numberPRB-Pairs-r11
	n2
	
	

	          resourceBlockAssignment-r11
	1110
	
	

	        }
	
	
	

	        dmrs-ScramblingSequenceInt-r11[1]
	0
	
	

	        pucch-ResourceStartOffset-r11[1]
	0
	
	

	        re-MappingQCL-ConfigListId-r11[1]
	Not present
	
	

	        numberPRB-Pairs-v1310 CHOICE[1] {
	Not present
	
	

	        }
	
	
	

	        mpdcch-config-r13 CHOICE {
	
	
	

	            mpdcch-Narrowband-r13
	1
	Narrowband index 0
	

	        }
	
	
	

	      }
	
	
	


8.11.1.1.3.1.5
Test requirement
Table 8.11.1.1.3.1.3-1 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause A.3.3.2 for each throughput test shall meet or exceed the specified value in Table 8.11.1.1.3.1.5-1 for the specified SNR including test tolerances for all throughput tests.
Table 8.11.1.1.3.1.5-1: Test requirement for Transmit diversity performance (FRC)
	Test number
	Bandwidth and MCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	2
	10MHz

16QAM 1/2
	R.79 FDD
	OP.2 FDD
	EPA5
	2x1 Low
	70
	10.3


8.11.1.1.3.1_1
FDD and half-duplex FDD PDSCH Transmit Diversity 2x1 for UE category M1 (CEmodeB)
8.11.1.1.3.1_1.1
Test purpose
Same as in sub-clause 8.11.1.1.3.1.1.

8.11.1.1.3.1_1.2
Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category M1 that support operating in CEModeB.
8.11.1.1.3.1_1.3
Minimum conformance requirements 

Same as in sub-clause 8.11.1.1.3.1.3.
8.11.1.1.3.1_1.4
Test description
8.11.1.1.3.1_1.4.1
Initial conditions
Same as in sub-clause 8.11.1.1.3.1.4.1 except for step 2, where the parameter settings for the cell are set up according to Tables 8.11.1.1-1 and 8.11.1.1.3.1.3-1 (test 1).

8.11.1.1.3.1_1.4.2
Test procedure
1.
SS transmits PDSCH via M-PDCCH DCI format 6-1B (test 1) with narrowband index nRB = 0 for C_RNTI to transmit the DL RMC according to Tables 8.11.1.1.3.1.3-1 and 8.11.1.1.3.1.3-2.
2.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Table 8.11.1.1.3.1_1.5-1 as appropriate.

3.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval and decide pass or fail according to Tables G.3.5 and G.3.6 in Annex G clause G.3.

8.11.1.1.3.1_1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with condition CEModeB and the following exceptions

Table 8.11.1.1.3.1_1.4.3-1: EPDCCH-Config-r11-DEFAULT configuration
	Derivation Path: 36.508 Table 4.6.3-2B

	Information Element
	Value/remark
	Comment
	Condition

	
	
	
	

	        mpdcch-config-r13 CHOICE {
	
	
	

	            mpdcch-pdsch-HoppingConfig-r13
	on
	
	

	            mpdcch-Narrowband-r13
	8
	Narroband index 7
	

	        }
	
	
	


Table 8.11.1.1.3.1_1.4.3-2: FreqHoppingParameters-r13-DEFAULT configuration
	Derivation Path: 36.508 Table 4.6.3-2D

	Information Element
	Value/remark
	Comment
	Condition

	FreqHoppingParameters-r13-DEFAULT::= SEQUENCE {
	
	
	

	  mpdcch-pdsch-HoppingNB-r13
	nb4
	
	

	  interval-DLHoppingConfigCommonModeB-r13 CHOICE {
	
	
	

	    interval-FDD-r13
	int16
	
	

	  }
	
	
	

	  mpdcch-pdsch-HoppingOffset-r13
	1
	
	

	}
	
	
	


8.11.1.1.3.1_1.5
Test requirement
Table 8.11.1.1.3.1.3-1 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause A.3.3.2 for each throughput test shall meet or exceed the specified value in Table 8.11.1.1.3.1_1.5-1 for the specified SNR including test tolerances for all throughput tests.
Table 8.11.1.1.3.1_1.5-1: Test requirement for Transmit diversity performance (FRC)
	Test number
	Bandwidth and MCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	10MHz

QPSK 1/10
	R.81 FDD
	OP.2 FDD
	ETU1
	2x1 Low
	70
	-12.6


8.11.1.1.3.2
FDD and half-duplex FDD PDSCH Transmit Diversity 2x1 for UE category M2
Editor's notes: The following items are missing or incomplete:

-
Some values still within brackets (36.101 dependent)

- 
Reference measurement channel is missing (36.101 dependent)

-
TBDs in Annex G

8.11.1.1.3.2.1
Test purpose
Same as in sub-clause 8.11.1.1.3.1.1.

8.11.1.1.3.2.2
Test applicability
This test applies to all types of E-UTRA FDD UE release 14 and forward of UE category M2.
8.11.1.1.3.2.3
Minimum conformance requirements 

The requirements are specified in Table 8.11.1.1.3.2.3-2, with the addition of the parameters in Table 8.11.1.1.3.2.3-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of transmit diversity (SFBC) with 2 transmitter antennas

Table 8.11.1.1.3.2.3-1: Test Parameters for Transmit diversity performance (FRC)

	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Downlink power allocation
	[image: image23.wmf]A
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	dB
	-3
	-3
	-3
	-3
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	dB
	-3 (Note 1)
	-3 (Note 1)
	-3 (Note 1)
	-3 (Note 1)

	
	(
	dB
	0
	0
	0
	0

	
	δ
	dB
	3
	3
	3
	3

	
[image: image25.wmf]oc

N

at antenna port
	dBm/15kHz
	-98
	-98
	-98
	-98

	Coverage enhancement mode
	
	CE Mode A
	CE Mode B
	CE Mode A
	CE Mode A

	PDSCH transmission mode
	
	2
	2
	2
	2

	OFDM starting symbol (startSymbolBR)
	
	2
	2
	2
	2

	Maximum number of repetitions
 for PDSCH (pdsch-maxNumRepetitionCEmodeA/ pdsch-maxNumRepetitionCEmodeB)
	
	Not configured
	Not configured
	Not configured
	Not configured

	PDSCH repetition number level
	
	8
	32
	[4]
	[2]

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Enabled
	Enabled
	Disabled
	Disabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	[5]
	[5]
	N/A
	N/A

	Frequency hopping interval

(interval-FDD)
	ms
	[4]
	[16]
	[1]
	[1]

	Maximum number of MPDCCH repetitions

(mpdcch-NumRepetition)
	
	[16]
	[64]
	[8]
	[2]

	MPDCCH transmission duration
	ms
	[16]
	[64]
	[8]
	[2]

	Number of narrowbands for frequency hopping 

(mpdcch-pdsch-HoppingNB)
	
	2
	2
	N/A
	N/A

	Starting subframe configuration for MPDCCH

(mpdcch_startSF_UESS)
	
	[2]
	[2]
	[2.5]
	[5]

	Narrowband for MPDCCH

(mpdcch_Narrowband)
	
	0
	0
	0
	0

	MPDCCH aggregation level
	
	24
	24
	24
	24

	Note 1:
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Note 2:
For each test, DC subcarrier puncturing shall be considered.

Note 3:
If not otherwise stated, the values in this table refer to parameters in TS 36.211 [8] or/and TS 36.213 [10] as appropriate.


Table 8.11.1.1.3.2.3-2: Minimum performance Transmit Diversity (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10MHz QPSK 1/3
	R.xx FDD
	OP.2 FDD
	EPA5
	2x1 Low
	70
	[-5.4]
	M2

	2
	10MHz QPSK 1/10
	R.yy FDD
	OP.2 FDD
	ETU1
	2x1 Low
	70
	[-13.1]
	M2

	3
	10MHz QPSK [1/2]
	R.zz-1 FDD
	OP.2 FDD
	EPA5
	2x2 Low
	70
	[-4.8]
	≥1

	4
	10MHz QPSK [1/2]
	R.zz-2 FDD
	OP.2 FDD
	EPA5
	2x4 Low
	70
	[-4.9]
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 8.11.1.1.3.2.

8.11.1.1.3.2.4
Test description
8.11.1.1.3.2.4.1
Initial conditions
Same as in sub-clause 8.11.1.1.3.1.4.1 with the following exceptions:

-
Channel Bandwidths to be tested: As specified in Table 8.11.1.1.3.2.3-2 as defined in TS 36.508 [7] clause 4.3.1.1.

-
For step 2, the parameter settings for the cell are set up according to Tables 8.11.1.1-1 and 8.11.1.1.3.2.3-1 (test 1).

8.11.1.1.3.2.4.2
Test procedure
1.
SS transmits PDSCH via M-PDCCH DCI format 6-1A (test 1) with narrowband index nRB = 0 for C_RNTI to transmit the DL RMC according to Tables8.11.1.1.3.2.3-1 and 8.11.1.1.3.2.3-2.
2.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Table 8.11.1.1.3.2.5-1 as appropriate.

3.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval and decide pass or fail according to Tables G.3.5 and G.3.6 in Annex G clause G.3.

8.11.1.1.3.2.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with condition CEModeA and for Test 1 with the following exception.

Table 8.11.1.1.3.2.4.3-1: EPDCCH-Config-r11-DEFAULT configuration
	Derivation Path: 36.508 Table 4.6.3-2B

	Information Element
	Value/remark
	Comment
	Condition

	
	
	
	

	        mpdcch-config-r13 CHOICE {
	
	
	

	            mpdcch-pdsch-HoppingConfig-r13
	on
	
	

	            mpdcch-Narrowband-r13
	1
	Narrowband index 0
	

	        }
	
	
	


Table 8.11.1.1.3.2.4.3-2: FreqHoppingParameters-r13-DEFAULT configuration
	Derivation Path: 36.508 Table 4.6.3-2D

	Information Element
	Value/remark
	Comment
	Condition

	FreqHoppingParameters-r13-DEFAULT::= SEQUENCE {
	
	
	

	  mpdcch-pdsch-HoppingNB-r13
	nb2
	
	

	  interval-DLHoppingConfigCommonModeB-r13 CHOICE {
	
	
	

	    interval-FDD-r13
	[int1]
	
	

	  }
	
	
	

	  mpdcch-pdsch-HoppingOffset-r13
	[5]
	
	

	}
	
	
	


8.11.1.1.3.2.5
Test requirement
Table 8.11.1.1.3.2.3-2 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause A.3.3.2 for each throughput test shall meet or exceed the specified value in Table 8.11.1.1.3.2.5-1 for the specified SNR including test tolerances for all throughput tests.
Table 8.11.1.1.3.2.5-1: Test requirement for Transmit diversity performance (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10MHz QPSK 1/3
	R.xx FDD
	OP.2 FDD
	EPA5
	2x1 Low
	70
	[-4.5]
	M2


8.11.1.2
TDD (Fixed Reference Channel)

The parameters specified in Table 8.11.1.2-1 are valid for all TDD tests unless otherwise stated.

Table 8.11.1.2-1: Common Test Parameters (TDD)

	Parameter
	Unit
	CE Mode A
	CE Mode B

	Uplink downlink configuration (Note 1)
	
	1
	1

	Special subframe configuration (Note 2)
	
	4
	4

	Cyclic prefix
	
	Normal
	Normal

	Cell ID
	
	0
	0

	Number of HARQ processes per component carrier
	Processes
	7
	2

	Maximum number of HARQ transmission
	
	4
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM
	{0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,2,2,2,2,2,2,2,2,2,2,3,3,3,3,3,3,3,3,3} for QPSK 

	Number of OFDM symbols for PDCCH per component carrier
	OFDM symbols
	4 for 1.4 MHz bandwidth, 3 for 3 MHz and 5 MHz bandwidths, 

2 for 10 MHz, 15 MHz and 20 MHz bandwidths
	4 for 1.4 MHz bandwidth, 3 for 3 MHz and 5 MHz bandwidths, 

2 for 10 MHz, 15 MHz and 20 MHz bandwidths

	ACK/NACK feedback mode
	
	Multiplexing
	Multiplexing

	Beamforming Precoder for MPDCCH 
	
	Annex B.4.4
	Annex B.4.4

	Precoder update granularity for MPDCCH
	
	Frequency domain: 1 PRB

Time domain: identical during the hopping period (interval-TDD for CE Mode A)
	Frequency domain: 1 PRB

Time domain: identical during the hopping period (interval-TDD for CE Mode B)

	BL/CE DL subframe configuration (fdd-DownlinkOrTddSubframeBitmapBR)
	
	1011110111
	1011110111

	Note 1:
as specified in Table 4.2-2 in TS 36.211 [4].

Note 2:
as specified in Table 4.2-1 in TS 36.211 [4].


8.11.1.2.1
TDD Closed-loop spatial multiplexing performance for UE category M1 (Cell-Specific Reference Symbols)

8.11.1.2.1.1
Test purpose
To verify the UE's ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for transmission on two antenna ports using closed-loop spatial multiplexing.

8.11.1.2.1.2
Test applicability
This test applies to all types of E-UTRA TDD UE release 13 and forward of UE category M1.
8.11.1.2.1.3
Minimum conformance requirements 

The requirements are specified in Table 8.11.1.2.1.3-2, with the addition of the parameters in Table 8.11.1.2.1.3-1 and the downlink physical channel setup according to Annex C.3.2. The purpose of these tests is to verify the closed loop rank-one performance with frequency selective precoding

Table 8.11.1.2.1.3-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC)

	Parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
	-3
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	dB
	-3 (Note 1)

	
	(
	dB
	0

	
	δ
	dB
	3
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at antenna port
	dBm/15kHz
	-98

	Precoding granularity
	PRB
	6

	PMI delay (Note 2)
	ms
	10 or 11

	Reporting interval
	ms
	5

	Reporting mode
	
	PUCCH 1-1

	cqi-pmi-ConfigIndex
	
	4

	CodeBookSubsetRestriction bitmap
	
	001111

	ACK/NACK feedback mode
	
	Multiplexing

	Physical channel for CQI reporting
	
	PUSCH (Note 3)

	PDSCH transmission mode
	
	6

	Coverage enhancement mode
	
	CE Mode A

	OFDM starting symbol (startSymbolLC)
	
	2

	Maximum number of repetitions
	
	1

	Frequency hopping

(mpdcch-pdsch-HoppingConfig)
	
	Disabled

	MPDCCH transmission duration

(mpdcch-NumRepetition)
	ms
	1

	Starting subframe configuration for MPDCCH

(mpdcch_startSF_UESS)
	
	1

	Narrowband for MPDCCH

(mpdcch_Narrowband)
	
	1

	Note 1:
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Note 2:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).

Note 3:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. MPDCCH DCI format 6-0A shall be transmitted in downlink SF#4 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3.
Note 4:
For each test,DC subcarrier puncturing shall be considered.
Note 5:
If not otherwise stated, the values in this table refer to parameters in TS 36.211 [8] or/and TS 36.213 [10] as appropriate.


Table 8.11.1.2.1.3-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

	Test number
	Bandwidth and MCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	10MHz

16QAM 1/2
	R.79 TDD
	OP.2 TDD
	EPA5
	2x1 Low
	70%
	11.4


The normative reference for this requirement is TS 36.101 [2] clause 8.11.1.2.1.

8.11.1.2.1.4
Test description
8.11.1.2.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and MPDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.1.
Channel Bandwidths to be tested: As specified per test number in Table 8.11.1.2.1.3-2 as defined in TS 36.508 [7] clause 4.3.1.1.
1.
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.10 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to Tables 8.11.1.2-1 and 8.11.1.2.1.3-1 as appropriate.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0. 

5.
Ensure the UE is in State 3A-RF-CE according to TS 36.508 [7] clause 5.2A.2AA. Message contents are defined in clause 8.11.1.2.1.4.3.
8.11.1.2.1.4.2
Test procedure
1.
SS transmits PDSCH via M-PDCCH DCI format 6-1A with narrowband index nRB = 0 for C_RNTI to transmit the DL RMC according to Tables 8.11.1.2.1.3-1 and 8.11.1.2.1.3-2.
2.
SS schedules the UL transmission to carry the PUSCH CQI feedback via MPDCCH DCI format 6-0A with narrowband index nRB = 0 and with CSI request bit set to 0 to schedule UL RMC in subframe #4 and #9(Table A.2.3.1.1-1b ).
3.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Table 8.11.1.2.1.5-1 as appropriate.

4.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval and decide pass or fail according to Tables G.3.5 and G.3.6 in Annex G clause G.3.

8.11.1.2.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with condition CEModeA and the following exceptions

Table 8.11.1.2.1.4.3-1: EPDCCH-Config-r11-DEFAULT configuration
	Derivation Path: 36.508 Table 4.6.3-2B

	Information Element
	Value/remark
	Comment
	Condition

	            mpdcch-NumRepetition-r13
	r1
	
	

	            mpdcch-Narrowband-r13
	2
	Narrowband index 1
	


Table 8.11.1.2.1.4.3-2: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 Table 4.6.3-2

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-pmi-ConfigIndex
	4
	
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


8.11.1.2.1.5
Test requirement
Table 8.11.1.2.1.3-1 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause A.3.3.2 for each throughput test shall meet or exceed the specified value in Table 8.11.1.2.1.5-1 for the specified SNR including test tolerances for all throughput tests.
Table 8.11.1.2.1.5-1: Test requirement Single-Layer Spatial Multiplexing (FRC)

	Test number
	Bandwidth and MCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	10MHz

16QAM 1/2
	R.79 TDD
	OP.2 TDD
	EPA5
	2x1 Low
	70%
	12.3


8.11.1.2.2
TDD PDSCH Single-layer Spatial Multiplexing on antenna ports 7 or 8 for UE category M1

8.11.1.2.2.1
Test purpose
To verify the UE’s ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for single-layer transmission on antenna ports 7 or 8 without a simultaneous transmission on the other antenna port and multiple CSI reference symbols configurations with non-zero and zero transmission power.

8.11.1.2.2.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 13 and forward of UE category M1 and supports TM9 in CE Mode A.
8.11.1.2.2.3
Minimum conformance requirements

The requirements are specified in terms of the percentage of information bit throughput for the downlink reference measurement channels specified in Annex A clause A.3.4.1, with the addition of the relevant parameters in Tables 8.11.1.2-1 and 8.11.1.2.2.3-1 and the downlink physical channel setup according to Annex C.3.2.

Using this configuration, the fraction of maximum throughput percentage shall meet or exceed the minimum requirements specified in Table 8.11.1.2.2.3-2 for the specified SNR.

Table 8.11.1.2.2.3-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer)

	Parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
	-3
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	dB
	-3 (Note 1)

	
	(
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	dB
	3

	
	MPDCCH_RA
	dB
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	MPDCCH_RB
	dB
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	Cell-specific reference signals
	
	Antenna ports 0,1

	Beamforming model
	
	Annex B.4.1
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at antenna port
	dBm/15kHz
	-98

	Symbols for unused PRBs
	
	OCNG (Note 3)

	Number of allocated resource blocks (Note 2)
	PRB
	6

	Simultaneous transmission
	
	No

	PDSCH transmission mode 
	
	9

	Coverage enhancement mode
	
	CE Mode A

	OFDM starting symbol (startSymbolBR)
	
	2

	Maximum number of repetitions
	
	8

	Frequency hopping
(mpdcch-pdsch-HoppingConfig)
	
	Enabled

	Frequency hopping offset
(mpdcch-pdsch-HoppingOffset)
	
	1

	Frequency hopping interval

(interval-TDD)
	ms
	10

	MPDCCH transmission duration

(mpdcch-NumRepetition)
	ms
	8

	Number of narrowbands for frequency hopping (mpdcch-pdsch-HoppingNB)
	
	2

	Starting subframe configuration for MPDCCH

(mpdcch_startSF_UESS)
	
	1

	Narrowband for MPDCCH

(mpdcch_Narrowband)
	
	7

	MPDCCH aggregation level
	
	24

	Note 1:

[image: image36.wmf]1

=

B

P

.
Note 2:
The modulation symbols of the signal under test are mapped onto antenna port 7 or 8.

Note 3:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.

Note 4:
For each test, DC subcarrier puncturing shall be considered.
Note 5:
If not otherwise stated, the values in this table refer to parameters in TS 36.211 [8] or/and TS 36.213 [10] as appropriate.


Table 8.11.1.2.2.3-2: Minimum performance for CDM-multiplexed DM RS without simultaneous transmission (FRC) with multiple CSI-RS configurations
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	10MHz

QPSK 1/3
	R.80 TDD
	OP.2 TDD
	EPA5
	2x1 Low
	70
	-2.5


The normative reference for this requirement is TS 36.101 [2] clause 8.11.1.2.2.

8.11.1.2.2.4
Test description

8.11.1.2.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and MPDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: As specified per test number in Table 8.11.1.2.2.3-2 as defined in TS 36.508 [7] clause 4.3.1.1.

1.
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.9 (using only main UE Tx/Rx antenna).

2.
The parameter settings for the cell are set up according to Tables 8.11.1.2-1 and 8.11.1.2.2.3-1 as appropriate.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF-CE according to TS 36.508 [7] clause 5.2A.2AA. Message contents are defined in clause 8.11.1.2.2.4.3.

8.11.1.2.2.4.2
Test procedure

1.
SS transmits PDSCH via M-PDCCH DCI format 6-1A with narrowband index nRB = 0 for C_RNTI to transmit the DL RMC according to Tables 8.11.1.2.2.3-1 and 8.11.1.2.2.3-2.

2.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Table 8.11.1.2.2.5-1 as appropriate.

3.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Count the number of NACKs, ACKs and statDTXs on the UL during each test interval and decide pass or fail according to Tables G.3.5 and G.3.6 in Annex G clause G.3.
8.11.1.2.2.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with condition CEModeA and the following exceptions 

Table 8.11.1.2.2.4.3-1: EPDCCH-Config-r11-DEFAULT configuration
	Derivation Path: 36.508 Table 4.6.3-2B

	Information Element
	Value/remark
	Comment
	Condition

	            mpdcch-NumRepetition-r13
	r8
	
	

	            mpdcch-Narrowband-r13
	8
	Narrowband index 7
	


8.11.1.2.2.5
Test requirement

Table 8.11.1.2.2.3-1 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause [A.3.4.1] for each throughput test shall meet or exceed the specified value in Table 8.11.1.2.2.5-1 for the specified SNR including test tolerances for all throughput tests.

Table 8.11.1.2.2.5-1: Test requirement for CDM-multiplexed DM RS without simultaneous transmission (FRC) with multiple CSI-RS configurations
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	10MHz

QPSK 1/3
	R.80 TDD
	OP.2 TDD
	EPA5
	2x1 Low
	70
	-1.6


8.11.1.2.3


8.11.1.2.3.1
TDD PDSCH Transmit Diversity for UE category M1

8.11.1.2.3.1.1
Test purpose

The purpose is to verify the UE's ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for transmission on two antenna ports using transmit diversity.

8.11.1.2.3.1.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 13 and forward of UE category M1.
8.11.1.2.3.1.3
Minimum conformance requirements

The requirements are specified in terms of the percentage of information bit throughput for the downlink reference measurement channels specified in Annex A clause A.3.4.2, with the addition of the relevant parameters in Tables 8.11.1.2-1 and 8.11.1.2.3.1.3-1 and the downlink physical channel setup according to Annex C.3.2.

Using this configuration, the fraction of maximum throughput percentage shall meet or exceed the minimum requirements specified in Table 8.11.1.2.3.1.3-2 for the specified SNR. For transmit diversity (SFBC) performance with 2 transmitter antennas (SFBC) as specified.
Table 8.11.1.2.3.1.3-1: Test Parameters for Transmit diversity performance (FRC)

	Parameter
	Unit
	Test 1 (Note 3)
	Test 2 (Note 3)
	Test 3 (Note 3)
	Test 4 (Note 3)

	Downlink power allocation
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	dB
	-3
	-3
	-3
	-3
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	dB
	-3 (Note 1)
	-3 (Note 1)
	-3 (Note 1)
	-3 (Note 1)

	
	(
	dB
	0
	0
	0
	0

	
	δ
	dB
	-3
	-3
	-3
	-3

	
	MPDCCH_RA
	dB
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	MPDCCH_RB
	dB
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	dBm/15kHz
	-98
	-98
	-98
	-98

	ACK/NACK feedback mode
	
	Multiplexing
	Multiplexing
	Multiplexing
	Multiplexing

	PDSCH transmission mode
	
	2
	2
	2
	2

	Coverage enhancement mode
	
	CE Mode B
	CE Mode A
	CE Mode B
	CE Mode B

	PDSCH transmission mode
	
	2
	2
	2
	2

	OFDM starting symbol (startSymbolBR)
	
	2
	2
	2
	2

	Maximum number of repetitions

(mpdcch-NumRepetition)
	
	64
	1
	[32]
	[16]

	Frequency hopping

(mpdcch-pdsch-HoppingConfig)
	
	Enabled
	Disabled
	Enabled
	Enabled

	Frequency hopping offset

(mpdcch-pdsch-HoppingOffset)
	
	1
	N/A
	1
	1

	Frequency hopping interval

(interval-TDD)
	ms
	20
	N/A
	20
	[10]

	MPDCCH transmission duration
	ms
	64
	1
	[64]
	[64]

	Number of narrowbands for frequency hopping (mpdcch-pdsch-HoppingNB)
	
	4
	N/A
	4
	4

	Starting subframe configuration for MPDCCH

(mpdcch-startSF-UESS)
	
	1
	1
	[1]
	[1]

	Narrowband for MPDCCH

(mpdcch_Narrowband)
	
	7
	0
	7
	7

	MPDCCH aggregation level
	
	24
	8
	24
	24

	Note 1:
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Note 2:
For each test,DC subcarrier puncturing shall be considered.

Note 3:
Test 1, test 3 and test 4 are applicable for UE supporting CE Mode B. Test 2 is applicable for UE not supporting CE Mode B.

Note 4:
If not otherwise stated, the values in this table refer to parameters in TS 36.211 [8] or/and TS 36.213 [10] as appropriate.


Table 8.11.1.2.3.1.3-2: Minimum performance Transmit Diversity (FRC)

	Test number
	Bandwidth and MCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10MHz QPSK 1/10
	R.81 TDD
	OP.2 TDD
	ETU1
	2x1 Low
	70
	-14.0
	M1

	2
	10MHz 16QAM 1/2
	R.79 TDD
	OP.2 TDD
	EPA5
	2x1 Low
	70
	9.6
	M1

	3
	10MHz QPSK 1/10
	[R.81 TDD]
	OP.2 TDD
	ETU1
	2x2 Low
	70
	[TBD]
	≥1

	4
	10MHz QPSK 1/10
	[R.81 TDD]
	OP.2 TDD
	ETU1
	2x4 Low
	70
	[TBD]
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 8.11.1.2.3.1.

8.11.1.2.3.1.4
Test description

8.11.1.2.3.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and MPDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: As specified per test number in Table 8.11.1.2.3.1.3-2 as defined in TS 36.508 [7] clause 4.3.1.2.

1.
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.9 (using only main UE Tx/Rx antenna).

2.
The parameter settings for the cell are set up according to Tables 8.11.1.2-1 and 8.11.1.2.3.1.3-1 (test 2) as appropriate.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF-CE according to TS 36.508 [7] clause 5.2A.2AA. Message contents are defined in clause 8.11.1.2.3.1.4.3.

8.11.1.2.3.1.4.2
Test procedure

1.
SS transmits PDSCH via M-PDCCH DCI format 6-1A with narrowband index nRB = 0 for C_RNTI to transmit the DL RMC according to Tables 8.11.1.2.3.1.3-1 and 8.11.1.2.3.1.3-2.

2.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Tables 8.11.1.2.3.5-1 as appropriate.

3.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval and decide pass or fail according to Tables G.3.5 and G.3.6 in Annex G clause G.3.
8.11.1.2.3.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with condition CEModeA and the following exceptions

Table 8.11.1.2.3.1.4.3-1: EPDCCH-Config-r11-DEFAULT configuration
	Derivation Path: 36.508 Table 4.6.3-2B

	Information Element
	Value/remark
	Comment
	Condition

	            mpdcch-NumRepetition-r13
	r1
	
	

	            mpdcch-Narrowband-r13
	1
	Narrowband index 0
	


8.11.1.2.3.1.5
Test requirement

Table 8.11.1.2.3.1.3-1 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause [A.3.4.2] for each throughput test shall meet or exceed the specified value in Table 8.11.1.2.3.1.5-1 for the specified SNR including test tolerances for all throughput tests.

Table 8.11.1.2.3.1.5-1: Test requirement Transmit Diversity (FRC)

	Test number
	Bandwidth and MCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	2
	10MHz

16QAM 1/2
	R.79 TDD
	OP.2 TDD
	EPA5
	2x1 Low
	70
	10.5


8.11.1.2.3.1_1
TDD PDSCH Transmit Diversity for UE category M1 (CEModeB)

8.11.1.2.3.1_1.1
Test purpose

Same as sub-clause 8.11.1.2.3.1.1. 
8.11.1.2.3.1_1.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 13 and forward of UE category M1 that support operating in CEModeB.
8.11.1.2.3.1_1.3
Minimum conformance requirements

Same as sub-clause 8.11.1.2.3.1.3.  

8.11.1.2.3.1_1.4
Test description

8.11.1.2.3.1_1.4.1
Initial conditions

Same as in sub-clause 8.11.1.2.3.1.4.1 except for step 2, where the parameter settings for the cell are set up according to Tables 8.11.1.1-1 and 8.11.1.2.3.1.3-1 (test 1).

8.11.1.2.3.1_1.4.2
Test procedure

1.
SS transmits PDSCH via M-PDCCH DCI format 6-1B with narrowband index nRB = 0 for C_RNTI to transmit the DL RMC according to Tables 8.11.1.2.3.1_1.3-1 and 8.11.1.2.3.1_1.3-2.

2.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Tables 8.11.1.2.3.1_1.5-1 as appropriate.

3.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval and decide pass or fail according to Tables G.3.5 and G.3.6 in Annex G clause G.3.
8.11.1.2.3.1_1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with condition CEModeB and the following exceptions

Table 8.11.1.2.3.1_1.4.3-1: EPDCCH-Config-r11-DEFAULT configuration
	Derivation Path: 36.508 Table 4.6.3-2B

	Information Element
	Value/remark
	Comment
	Condition

	            mpdcch-NumRepetition-r13
	r64
	
	

	            mpdcch-Narrowband-r13
	8
	Narrowband index 7
	


8.11.1.2.3.1_1.5
Test requirement

Table 8.11.1.2.3.1_1.3-1 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause [A.3.4.2] for each throughput test shall meet or exceed the specified value in Table 8.11.1.2.3.1_1.5-1 for the specified SNR including test tolerances for all throughput tests.

Table 8.11.1.2.3.1_1.5-1: Test requirement Transmit Diversity (FRC)

	Test number
	Bandwidth and MCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	10MHz QPSK 1/10
	R.81 TDD
	OP.2 TDD
	ETU1
	2x1 Low
	70
	-13.1


8.11.2
MPDCCH

The receiver characteristics of the MPDCCH are determined by the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg).

8.11.2.1
FDD and HD-FDD
8.11.2.1.1
FDD and HD-FDD demodulation of MPDCCH in CE Mode A
8.11.2.1.1.1
Test purpose
This test verifies the receiver characteristics of the MPDCCH which are determined by the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg). 
8.11.2.1.1.2
Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category M1.
8.11.2.1.1.3
Minimum conformance requirements
For the parameters specified in Table 8.11.2.1.1.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.11.2.1.1.3-2. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.11.2.1.1.3-1: Test Parameters for MPDCCH

	Parameter
	Unit
	CE Mode A

	OFDM starting symbol (startSymbolLC)
	symbols
	2

	Unused RE-s and PRB-s
	
	OCNG

	Cell ID
	
	0

	Downlink power allocation
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at antenna port
	dBm/15kHz
	-98

	Cyclic prefix
	
	Normal

	Subframe Configuration
	
	Non-MBSFN

	Precoder Update Granularity
	PRB
	1

	
	ms
	4(Note 2)

	Beamforming Pre-Coder
	
	Annex B.4.4

	Cell Specific Reference Signal
	
	Port 0 and 1

	Number of PRB per MPDCCH Set
	
	4

	Transmission type
	
	Distributed

	Frequency hopping
	
	Disabled

	Number of frequency hopping narrowbands
	
	N/A

	Frequency hopping offset 
	
	N/A

	Frequency hopping interval
	ms
	4

	MPDCCH start subframe (mpdcch-startSF-UESS)
	
	1.5

	Maximum number of repetitions (mPDCCH-NumRepetition)
	
	32

	MPDCCH repetition number
	
	32

	MPDCCH narrowband (mpdcch-Narrowband)
	
	1

	PDSCH TM
	
	TM2

	DCI Format
	
	6-1A

	fdd-DownlinkOrTddSubframeBitmapBR
	
	1111111111

	Note1:
For each test, DC subcarrier puncturing shall be considered.
Note2:
Same precoding matrix is used for a PRB across subframes during the frequency hopping interval.
Note 3:
For MPDCCH UE-specific search space the formula for the start subframe k0 is given in TS 36.213 [10] clause 9.1.5.
Note 4:
If not otherwise stated, the values in this table refer to parameters in TS 36.211 [8] or/and TS 36.213 [10] as appropriate.


Table 8.11.2.1.1.3-2: Minimum performance CE Mode A MPDCCH

	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	16 ECCE
	R.82 FDD
	OP.2 FDD
	EPA5
	2 x 1 Low
	1
	-4.8


The normative reference for this requirement is TS 36.101 [2] clause 8.11.2.1.

8.11.2.1.1.4
Test description
8.11.2.1.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and MPDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.1.
Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1.

1.
Connect the SS, the faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.10 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to 8.11.2.1.1.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.2.

5.
Ensure the UE is in State 3A-RF-CE according to TS 36.508 [7] clause 5.2A.2A.A. Message contents are defined in clause 8.11.2.1.1.4.3.

8.11.2.1.1.4.2
Test procedure
1.
SS transmits PDSCH via MPDCCH DCI format 6-1A for C_RNTI to transmit the DL RMC according to Table 8.11.2.1.1.3-2.The details of MPDCCH and PDSCH are specified in Table A.3.11.1-1 and Table  A.3.11.1-2 respectively. The SS sends downlink MAC padding bits on the DL RMC.

2.
Set the parameters of the propagation condition, the correlation matrix, antenna configuration and the SNR according to Tables 8.11.2.1.1.5-1 as appropriate.

3.
Measure the Pm-dsg on monitoring subframes for a duration sufficient to achieve statistical significance according to Annex G clause G.4. Count the number of NACKs, ACKs and statDTXs on the UL PUCCH during each subtest interval for monitoring subframes. Pm-dsg is the ratio (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is less than the value specified in table 8.11.2.1.1.5-1, pass the UE. Otherwise fail the UE.

8.11.2.1.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with condition CEModeA and the following exceptions.
Table 8.11.2.1.1.4-1: MPDCCH-Config-r13-DEFAULT

	Derivation Path: 36.508 clause 4.6.3, Table 4.6.3.-1AA and 4.6.3.-1AB, Condition: FDD


Table 8.11.2.1.1.4-2: EPDCCH-Config-r11-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	EPDCCH-Config-r11 ::= SEQUENCE{
	
	
	

	        numberPRB-Pairs-v1310 CHOICE[1] {
	Not present
	
	

	        }
	
	
	

	        mpdcch-config-r13 CHOICE[1] {
	
	
	

	          setup SEQUENCE {
	
	
	

	            csi-NumRepetitionCE-r13
	sf1
	
	

	            mpdcch-pdsch-HoppingConfig-r13
	off
	
	

	            mpdcch-StartSF-UESS-r13 CHOICE {
	
	
	

	              fdd-r13
	v1dot5
	
	

	            }
	
	
	

	            mpdcch-NumRepetition-r13
	r32
	
	

	            mpdcch-Narrowband-r13
	2
	Narrowband index 1
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	


8.11.2.1.1.5
Test requirement
For the parameters specified in Table 8.11.2.1.1.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.11.2.1.1.5-1. 
Table 8.11.2.1.1.5-1: Test requirement CE Mode A MPDCCH

	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	16 ECCE
	R.82 FDD
	OP.2 FDD
	EPA5
	2 x 1 Low
	1
	-3.9


8.11.2.1.2
FDD and half-duplex FDD demodulation of MPDCCH in CE Mode B
8.11.2.1.2.1
Test purpose
Same as in sub-clause 8.11.2.1.1.1. 
8.11.2.1.2.2
Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward of UE category M1 that support operating in CEModeB.
8.11.2.1.2.3
Minimum conformance requirements
For the parameters specified in Table 8.11.2.1.2.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.11.2.1.2.3-2. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.11.2.1.2.3-1: Test Parameters for MPDCCH

	Parameter
	Unit
	CE Mode B

	OFDM starting symbol (startSymbolLC)
	symbols
	2

	Unused RE-s and PRB-s
	
	OCNG

	Cell ID
	
	0

	Downlink power allocation
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	dBm/15kHz
	-98

	Cyclic prefix
	
	Normal

	Subframe Configuration
	
	Non-MBSFN

	Precoder Update Granularity
	PRB
	1

	
	ms
	16 (Note 2)

	Beamforming Pre-Coder
	
	Annex B.4.4

	Cell Specific Reference Signal
	
	Port 0 and 1

	Number of PRB per MPDCCH Set
	
	2+4

	Transmission type
	
	Localized

	Frequency hopping
	
	Enabled

	Number of frequency hopping narrowbands
	
	4

	Frequency hopping offset 
	
	1

	Frequency hopping interval
	ms
	16

	Value of G in MPDCCH start subframe (mpdcch-startSF-UESS) Note 3
	
	1.5

	Maximum number of repetitions (mPDCCH-NumRepetition)
	
	64

	MPDCCH repetition number
	
	64

	MPDCCH narrowband (mpdcch-Narrowband)
	
	7

	PDSCH TM
	
	TM2

	DCI Format
	
	6-1B

	fdd-DownlinkOrTddSubframeBitmapBR
	
	1111111111

	Note 1:
For each test, DC subcarrier puncturing shall be considered.
Note 2:
Same precoding matrix is used for a PRB across subframes during the frequency hopping interval.
Note 3:
For MPDCCH UE-specific search space the formula for the start subframe k0 is given in TS 36.213 [10] clause 9.1.5.
Note 4:
If not otherwise stated, the values in this table refer to parameters in TS 36.211 [8] or/and TS 36.213 [10] as appropriate.


Table 8.11.2.1.2.3-2: Minimum performance CE Mode B MPDCCH

	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24 ECCE
	R.83 FDD
	OP.2 FDD
	ETU1
	2 x 1 Low
	1
	-12.0


The normative reference for this requirement is TS 36.101 [2] clauses 8.11.2.1 and 8.11.2.1.2.

8.11.2.1.2.4
Test description
8.11.2.1.2.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and MPDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.1.
Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1.

1.
Connect the SS, the faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.10 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to 8.11.2.1.2.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.2.

5.
Ensure the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 5.2A.2AA. Message contents are defined in clause 8.11.2.1.2.4.3.

8.11.2.1.2.4.2
Test procedure
1.
SS transmits PDSCH via MPDCCH DCI format 6-1B for C_RNTI to transmit the DL RMC according to Table 8.11.2.1.2.3-2. The details of MPDCCH and PDSCH are specified in Table A.3.11.1-1 and Table A.3.11.1-3 respectively. The SS sends downlink MAC padding bits on the DL RMC.

2.
Set the parameters of the propagation condition, the correlation matrix, antenna configuration and the SNR according to Tables 8.11.2.1.2.5-1 as appropriate.

3.
Measure the Pm-dsg on monitoring subframes for a duration sufficient to achieve statistical significance according to Annex G.4. Count the number of NACKs, ACKs and statDTXs on the UL PUCCH during each subtest interval for monitoring subframes. Pm-dsg is the ratio (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is less than the value specified in table 8.11.2.1.2.5-1, pass the UE. Otherwise fail the UE.

8.11.2.1.2.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with condition CEModeB and with the message exceptions as in sub-clause 8.11.2.1.1.4.3 unless superceded by the following exceptions.
Table 8.11.2.1.2.4.3-1: EPDCCH-Config-r11-DEFAULT configuration

	Derivation Path: 36.508 Table 4.6.3-2B

	Information Element
	Value/remark
	Comment
	Condition

	
	
	
	

	      setConfigToAddModList-r11 SEQUENCE {
	1 entry
	
	

	        transmissionType-r11[1]
	localised
	
	

	        }
	
	
	

	        mpdcch-config-r13 CHOICE[1] {
	
	
	

	          setup SEQUENCE {
	
	
	

	            mpdcch-pdsch-HoppingConfig-r13
	on
	
	

	            mpdcch-StartSF-UESS-r13 CHOICE {
	
	
	

	              fdd-r13
	v1dot5
	
	

	            }
	
	
	

	            mpdcch-NumRepetition-r13
	r64
	
	

	            mpdcch-Narrowband-r13
	8
	Narrowband index 7
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	


Table 8.11.2.1.2.4.3-2: FreqHoppingParameters-r13-DEFAULT configuration

	Derivation Path: 36.508 Table 4.6.3-2D

	Information Element
	Value/remark
	Comment
	Condition

	FreqHoppingParameters-r13-DEFAULT::= SEQUENCE {
	
	
	

	  mpdcch-pdsch-HoppingNB-r13
	nb4
	
	

	  interval-DLHoppingConfigCommonModeB-r13 CHOICE {
	
	
	

	    interval-FDD-r13
	16
	
	

	  }
	
	
	

	  mpdcch-pdsch-HoppingOffset-r13
	1
	
	

	}
	
	
	


Table 8.11.2.1.2.4.3-3: PDSCH-ConfigCommon-v1310-DEFAULT

	Derivation Path: 36.508 Table 4.6.3-5A

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigCommon-v1310-DEFAULT ::= SEQUENCE {
	
	
	

	  pdsch-maxNumRepetitionCEmodeB-r13
	r256
	
	

	}
	
	
	


8.11.2.1.2.5
Test requirement
For the parameters specified in Table 8.11.2.1.2.3-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.11.2.1.2.5-1.

Table 8.11.2.1.2.5-1: Test requirement CE Mode B MPDCCH

	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24 ECCE
	R.83 FDD
	OP.2 FDD
	ETU1
	2 x 1 Low
	1
	-11.1


8.11.2.2
TDD
8.11.2.2.1
TDD demodulation of MPDCCH in CE Mode A
Editor's notes:
The following items are missing or incomplete:

-
Values within brackets in Table. 8.11.2.2.1.3-1.
8.11.2.2.1.1
Test purpose
This test verifies the receiver characteristics of the MPDCCH which are determined by the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg).
8.11.2.2.1.2
Test applicability
This test applies to all types of E-UTRA TDD UE release 13 and forward of UE category M1.

8.11.2.2.1.3
Minimum conformance requirements
For the parameters specified in Table 8.11.2.2.1.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.11.2.2.1.3-2. The downlink physical setup is in accordance with Annex C.3.2.
Table 8.11.2.2.1.3-1: Test Parameters for MPDCCH
	Parameter
	Unit
	CE Mode A

	OFDM starting symbol (startSymbolLC)
	symbols
	2

	Unused RE-s and PRB-s
	
	OCNG

	Cell ID
	
	0

	Downlink power allocation
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	dBm/15kHz
	-98

	Cyclic prefix
	
	Normal

	Subframe Configuration
	
	Non-MBSFN

	Precoder Update Granularity
	PRB
	1

	
	ms
	5 (Note 2)

	Beamforming Pre-Coder
	
	Annex B.4.4

	Cell Specific Reference Signal
	
	Port 0 and 1

	Number of PRB per MPDCCH Set
	
	4

	Transmission type
	
	Distributed

	Frequency hopping
	
	Disabled

	Number of frequency hopping narrowbands
	
	N/A

	Frequency hopping offset 
	
	N/A

	Frequency hopping interval
	ms
	5

	Value of G in MPDCCH start subframe (mpdcch-startSF-UESS) Note 4
	
	[5]

	Maximum number of repetitions (mPDCCH-NumRepetition)
	
	16

	MPDCCH repetition number
	
	16

	MPDCCH narrowband (mpdcch-Narrowband)
	
	1

	PDSCH TM
	
	TM2

	Reference channel for PDSCH transmission
	
	R.81 TDD

	DCI Format
	
	6-1A

	TDD UL/DL Configuration
	
	0

	TDD Special Subframe
	
	1

	fdd-DownlinkOrTddSubframeBitmapBR
	
	1000010000

	Note 1:
For each test, DC subcarrier puncturing shall be considered.
Note 2:
Same precoding matrix is used for a PRB across subframes where MPDCCH is repeated.

Note 3:
The special subframes are not supported by MPDCCH, and are assumed as non- BL/CE DL subframes.
Note 4:
For MPDCCH UE-specific search space the formula for the start subframe k0 is given in TS 36.213 [10] clause 9.1.5.
Note 5:
If not otherwise stated, the values in this table refer to parameters in TS 36.211 [8] or/and TS 36.213 [10] as appropriate.


Table 8.11.2.2.1.3-2: Minimum performance CE Mode A MPDCCH
	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1 
	10 MHz
	16 ECCE
	R.82 TDD
	OP.2 TDD
	EPA5
	2 x 1 Low
	1
	-5.3


The normative reference for this requirement is TS 36.101 [2] clause 8.11.2.2.

8.11.2.2.1.4
Test description
8.11.2.2.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and MPDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.2.
Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2.

1.
Connect the SS, the faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.10 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to 8.11.2.2.1.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.2.

5.
Ensure the UE is in State 3A-RF-CE according to TS 36.508 [7] clause 5.2A.2A.A. Message contents are defined in clause 8.11.2.2.1.4.3.

8.11.2.2.1.4.2
Test procedure
1.
SS transmits PDSCH via MPDCCH DCI format 6-1A for C_RNTI to transmit the DL RMC according to Table 8.11.2.2.1.3-2.The details of MPDCCH and PDSCH are specified in Table A.3.11.2-1 and Table A.3.11.2-2 respectively. The SS sends downlink MAC padding bits on the DL RMC.

2.
Set the parameters of the propagation condition, the correlation matrix, antenna configuration and the SNR according to Tables 8.11.2.2.1.5-1 as appropriate.

3.
Measure the Pm-dsg on monitoring subframes for a duration sufficient to achieve statistical significance according to Annex G clause G.4. Count the number of NACKs, ACKs and statDTXs on the UL PUCCH during each subtest interval for monitoring subframes. Pm-dsg is the ratio (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is less than the value specified in table 8.11.2.2.1.5-1, pass the UE. Otherwise fail the UE.

8.11.2.2.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with condition CEModeA
Table 8.11.2.2.1.4-1: MPDCCH-Config-r13-DEFAULT

	Derivation Path: 36.508 clause 4.6.3, Table 4.6.3.-1AA and 4.6.3.-1AB, Condition: TDD


Table 8.11.2.2.1.4-2: SystemInformationBlockType1-BR-r13
	Derivation Path: 36.508 clause 4.4.3.2

	Information Element
	Value/remark
	Comment
	Condition

	            bandwidthReducedAccessRelatedInfo-r13
SEQUENCE {
	
	
	

	              fdd-DownlinkOrTddSubframeBitmapBR-r13 CHOICE {
	
	
	

	                         subframePattern10-r13
	1000010000
	
	

	                 }
	
	
	

	            }
	
	
	


Table 8.11.2.2.1.4-3: EPDCCH-Config-r11-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	EPDCCH-Config-r11 ::= SEQUENCE{
	
	
	

	        numberPRB-Pairs-v1310 CHOICE[1] {
	Not present
	
	

	        }
	
	
	

	        mpdcch-config-r13 CHOICE[1] {
	
	
	

	          setup SEQUENCE {
	
	
	

	            csi-NumRepetitionCE-r13
	sf1
	
	

	            mpdcch-pdsch-HoppingConfig-r13
	off
	
	

	            mpdcch-StartSF-UESS-r13 CHOICE {
	
	
	

	              tdd-r13
	v5
	
	

	            }
	
	
	

	            mpdcch-NumRepetition-r13
	r16
	
	

	            mpdcch-Narrowband-r13
	2
	Narrowband index 1
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	


8.11.2.2.1.5
Test requirement
For the parameters specified in Table 8.11.2.2.1.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.11.2.2.1.5-1.

Table 8.11.2.2.1.5-1: Test requirement Localized MPDCCH with TM9

	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	
	10 MHz
	16 ECCE
	R.82 TDD
	OP.2 TDD
	EPA5
	2 x 1 Low
	1
	-4.4


8.11.2.2.2
TDD demodulation of MPDCCH in CE Mode B
Editor's notes:
The following items are missing or incomplete:

-

-
Values within brackets in Table 8.11.2.2.2.3-1.
8.11.2.2.2.1
Test purpose
Same as in sub-clause 8.11.2.2.1.1.
8.11.2.2.2.2
Test applicability
This test applies to all types of E-UTRA TDD UE release 13 and forward of UE category M1 that support operating in CEModeB.

8.11.2.2.2.3
Minimum conformance requirements
For the parameters specified in Table 8.11.2.2.2.3-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.11.2.2.2.3-2. The downlink physical setup is in accordance with Annex C.3.2.

Table 8.11.2.2.2.3-1: Test Parameters for MPDCCH
	Parameter
	Unit
	CE Mode B

	OFDM starting symbol (startSymbolLC)
	symbols
	2

	Unused RE-s and PRB-s
	
	OCNG

	Cell ID
	
	0

	Downlink power allocation
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	dBm/15kHz
	-98

	Cyclic prefix
	
	Normal

	Subframe Configuration
	
	Non-MBSFN

	Precoder Update Granularity
	PRB
	1

	
	ms
	20 (Note 2)

	Beamforming Pre-Coder
	
	Annex B.4.4

	Cell Specific Reference Signal
	
	Port 0 and 1

	Number of PRB per MPDCCH Set
	
	2+4

	Transmission type
	
	Localized

	Frequency hopping
	
	Enabled

	Number of frequency hopping narrowbands
	
	4

	Frequency hopping offset 
	
	1

	Frequency hopping interval
	ms
	20

	Value of G in MPDCCH start subframe (mpdcch-startSF-UESS) Note 4
	
	[5]

	Maximum number of repetitions (mPDCCH-NumRepetition)
	
	32

	MPDCCH repetition number
	
	32

	MPDCCH narrowband (mpdcch-Narrowband)
	
	7

	PDSCH TM
	
	TM2

	DCI Format
	
	6-1B

	TDD UL/DL Configuration
	
	0

	TDD Special Subframe
	
	1

	fdd-DownlinkOrTddSubframeBitmapBR
	
	1000010000

	Note 1:
For each test, DC subcarrier puncturing shall be considered.
Note 2:
Same precoding matrix is used for a PRB across subframes where MPDCCH is repeated.

Note 3:
The special subframes are not supported by MPDCCH, and are assumed as non- BL/CE DL subframes.
Note 4:
For MPDCCH UE-specific search space the formula for the start subframe k0 is given in TS 36.213 [10] clause 9.1.5.
Note 5:
If not otherwise stated, the values in this table refer to parameters in TS 36.211 [8] or/and TS 36.213 [10] as appropriate.


Table 8.11.2.2.2.3-2: Minimum performance CE Mode B MPDCCH

	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24 ECCE
	R.83 TDD
	OP.2 TDD
	ETU1
	2 x 1 Low
	1
	-10.1


The normative reference for this requirement is TS 36.101 [2] clauses 8.11.2.2 and 8.11.2.2.2.

8.11.2.2.2.4
Test description
8.11.2.2.2.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and MPDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.2.
Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2.

1.
Connect the SS, the faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.10 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to 8.11.2.2.2.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.2.

5.
Ensure the UE is in State 3A-RF-CE with the condition CEModeB according to TS 36.508 [7] clause 5.2A.2AA. Message contents are defined in clause 8.11.2.2.2.4.3.

8.11.2.2.2.4.2
Test procedure
1.
SS transmits PDSCH via MPDCCH DCI format 6-1B for C_RNTI to transmit the DL RMC according to Table 8.11.2.2.2.3-2. The details of MPDCCH and PDSCH are specified in Table A.3.11.2-1 and Table A.3.11.2-3 respectively. The SS sends downlink MAC padding bits on the DL RMC.

2.
Set the parameters of the propagation condition, the correlation matrix, antenna configuration and the SNR according to Tables 8.11.2.2.2.5-1 as appropriate.

3.
Measure the Pm-dsg on monitoring subframes for a duration sufficient to achieve statistical significance according to Annex G clause G.4. Count the number of NACKs, ACKs and statDTXs on the UL PUCCH during each subtest interval for monitoring subframes. Pm-dsg is the ratio (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is less than the value specified in table 8.11.2.2.2.5-1, pass the UE. Otherwise fail the UE.

8.11.2.2.2.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with condition CEModeB with the message exceptions as in sub-clause 8.11.2.2.1.4.3 unless superseded by the following exceptions.
Table 8.11.2.2.2.4.3-1: EPDCCH-Config-r11-DEFAULT configuration

	Derivation Path: 36.508 Table 4.6.3-2B

	Information Element
	Value/remark
	Comment
	Condition

	      setConfigToAddModList-r11 SEQUENCE {
	1 entry
	
	

	        transmissionType-r11[1]
	localised
	
	

	        }
	
	
	

	        mpdcch-config-r13 CHOICE[1] {
	
	
	

	          setup SEQUENCE {
	
	
	

	            mpdcch-pdsch-HoppingConfig-r13
	on
	
	

	            mpdcch-StartSF-UESS-r13 CHOICE {
	
	
	

	              tdd-r13
	v2
	
	

	            }
	
	
	

	            mpdcch-NumRepetition-r13
	r32
	
	

	            mpdcch-Narrowband-r13
	8
	Narrowband index 7
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	


Table 8.11.2.2.2.4.3-2: FreqHoppingParameters-r13-DEFAULT configuration

	Derivation Path: 36.508 Table 4.6.3-2D

	Information Element
	Value/remark
	Comment
	Condition

	FreqHoppingParameters-r13-DEFAULT::= SEQUENCE {
	
	
	

	  mpdcch-pdsch-HoppingNB-r13
	nb4
	
	

	  interval-DLHoppingConfigCommonModeB-r13 CHOICE {
	
	
	

	    interval-TDD-r13
	20
	
	

	  }
	
	
	

	  mpdcch-pdsch-HoppingOffset-r13
	1
	
	

	}
	
	
	


Table 8.11.2.2.2.4.3-3: PDSCH-ConfigCommon-v1310-DEFAULT

	Derivation Path: 36.508 Table 4.6.3-5A

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigCommon-v1310-DEFAULT ::= SEQUENCE {
	
	
	

	  pdsch-maxNumRepetitionCEmodeB-r13
	r192
	
	

	}
	
	
	


8.11.2.2.2.5
Test requirement
For the parameters specified in Table 8.11.2.2.2.3-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.11.2.2.2.5-1.

Table 8.11.2.2.2.5-1: Test requirement CE Mode B MPDCCH

	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24 ECCE
	R.83 TDD
	OP.2 TDD
	ETU1
	2 x 1 Low
	1
	-9.2


8.11.3
Demodulation of PBCH (enhanced coverage)

TS 36.101 [2] specifies the PBCH performance requirements but there is no way of measuring them because PBCH is a broadcast channel with no feedback information in uplink.
< Unchanged sections omitted >

A.3.11.2
TDD

Table A.3.11.2-1: Reference Channel TDD
	Parameter
	Unit
	Value
	Value

	Reference channel
	
	R.82 TDD
	R.83 TDD

	Number of transmitter antennas
	
	2
	2

	Channel bandwidth
	MHz
	10
	10

	OFDM starting symbol (startSymbolLC)
	symbols
	2
	2

	Aggregation level
	ECCE
	16
	24

	DCI Format
	
	6-1A
	6-1B

	Payload (without CRC)
	Bits
	32
	18

	PRB allocation
	
	8-th ~11-th PRB
	As specified in Test


Table A.3.11.2-2: Additional PDSCH Reference Channel TDD for R.82 TDD

	Parameter
	Unit
	Values

	Channel bandwidth
	MHz
	10

	Uplink-Downlink Configuration
	
	0

	Allocated resource blocks (Note 4)
	
	4

	Allocated DL subframes per 160 subframes (Note 3)
	
	16

	Modulation
	
	QPSK

	Target Coding Rate
	
	½

	Information Bit Payload
	
	

	  For Sub-Frames 0,5
	Bits
	472

	Number of Code Blocks
	
	

	  For Sub-Frames 0,5
	Code blocks
	1

	Binary Channel Bits
	
	

	  For Sub-Frames 0,5
	Bits
	1056

	Max. Throughput
	kbps
	2.95

	UE DL Category
	
	M1, ≥ 0

	Note 1:
2 symbols allocated to PDCCH

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 3:
The PDSCH subframes are scheduled at the 16th to 31th downlink subframes with repetition every 160ms. (Starting from the 0th subframe)
Note 4:
Allocated PRB positions are {1, 2, 3, 4} within the assigned narrowband.
Note 5:
MPDCCH are scheduled at the 0th to 15th downlink subframes with repetition. The allocated PRB positions are {1, 2, 3, 4} within the assigned narrowband. (Starting from the 0th subframe)


Table A.3.11.2-3: Additional PDSCH Reference Channel TDD for R.83 TDD

	Parameter
	Unit
	Values

	Channel bandwidth
	MHz
	10

	Uplink-Downlink Configuration
	
	0

	Allocated resource blocks (Note 4)
	
	4

	Allocated DL subframes per 320 subframes (Note 3)
	
	32

	Modulation
	
	QPSK

	Target Coding Rate
	
	½

	Information Bit Payload
	
	

	  For Sub-Frames 0,5
	Bits
	472

	Number of Code Blocks
	
	

	  For Sub-Frames 0,5
	Code blocks
	1

	Binary Channel Bits
	
	

	  For Sub-Frames 0,5
	Bits
	1056

	Max. Throughput
	kbps
	1.475

	UE DL Category
	
	M1, ≥ 0

	Note 1:
2 symbols allocated to PDCCH

Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]

Note 3:
The PDSCH subframes are scheduled at the 32th to 63th downlink subframes with repetition every 320ms. (Starting from the 0th subframe)
Note 4:
Allocated PRB positions are {1, 2, 3, 4} within the assigned narrowband.
Note 5:
MPDCCH are scheduled at the 0th to 31th downlink subframes with repetition. The allocated PRB positions are {1, 2, 3, 4} within the assigned narrowband. (Starting from the 0th subframe)


< End of changes >
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