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<Start of Changes>
8.14	Demodulation (UE supporting Short TTI)
[bookmark: OLE_LINK6]8.14.1	Slot-PDSCH and Subslot-PDSCH
8.14.1.1	FDD (Fixed Reference Channel)
The parameters specified in Table 8.14.1.1-1 are valid for FDD unless otherwise stated.
Table 8.14.1.1-1: Common Test Parameters
	Parameter
	Unit
	Value

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Number of HARQ processes
	Processes
	8 for Slot-PDSCH
8 for subslot-PDSCH with proc-Timeline=set1 (Note 1)
12 for subslot-PDSCH with proc-Timeline=set2 (Note 1)

	Minimum Processing Time (Note 2)
	
	Xp = 4 (proc-Timeline=set1)
Xp = 6 (proc-Timeline=set2)

	[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK4][bookmark: OLE_LINK5]Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2

	Note 1:	As specified in TS36.211 Table 8.1-2.
Note 2:	Subslot-PDSCH only. As specified in TS36.213 7.3. 



The normative reference for this requirement is TS 36.101 [2] clause 8.14.1.1.
8.14.1.1.1	FDD slot/subslot-PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)
8.14.1.1.1.1	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 large delay CDD.
8.14.1.1.1.2	Test applicability
This test applies to all types of E-UTRA FDD release 15 and forward UE of category 2 or higher that support slot/subslot TTI.
8.14.1.1.1.3	Minimum conformance requirements
[bookmark: OLE_LINK85]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.3.16.1, with the addition of the relevant parameters in Tables 8.14.1.1-1, 8.14.1.1.1.3-1 and 8.14.1.1.1.3-2 and the downlink physical channel setup according to Table C.3.2-1 in Annex C.
Using this configuration the fraction of maximum throughput percentage shall meet or exceed the minimum requirements specified in Table 8.14.1.1.1.3-3 for the specified SNR. For open-loop spatial multiplexing performance with large delay CDD is specified.
Table 8.14.1.1.1.3-1: Test Parameters for PDSCH
	Parameter
	Unit
	Test 1
	Test 2

	Unused RE-s and PRB-s
	
	OCNG
	OCNG

	Cell ID
	
	0
	0

	Downlink power allocation
	[image: ]
	dB
	-6
	-6

	
	[image: ]
	dB
	-6
	-6

	
	
	dB
	0
	0

	[image: ]at antenna port
	dBm/15kHz
	-98
	-98

	Subframe configuration
	
	[bookmark: OLE_LINK93]Non-MBSFN
	Non-MBSFN

	Cell specific reference signal
	
	Antenna ports 0,1,2,3
	Antenna ports 0,1,2,3

	DL TTI length
	
	Slot
	Subslot

	Configured SPDCCH-PRB sets
	
	{Set 1, Set 2}
	{Set 1, Set 2}

	SPDCCH-PRB set used for DCI transmission
	
	Set 1
	Set 2

	Used/Unused SPDCCH resource indication
	
	N/A
	‘10’

	PDSCH transmission mode
	
	TM3
	TM3

	DCI format
	
	7-1B
	7-1B



Table 8.14.1.1.1.3-2: SPDCCH-PRB set parameters
	Parameter
	Unit
	Set 1
	Set 2

	Refence symbol
	
	CRS
	CRS

	Transmission type
	
	Localized
	Localized

	Number of OFDM symbols
	
	1
	1

	Number of PRBs per SPDCCH-PRB set (Note 1)
	
	16
	16

	Rate Matching mode
	
	Mode 1
	Not configured

	SPDCCH L1 Reuse Indication
	
	Not configured
	{2, 0}

	Aggregation level
	SCCE
	2
	2

	[bookmark: OLE_LINK1][bookmark: OLE_LINK3]Note 1:	The two SPDCCH-PRB sets are non-overlapping with PRB = {0, 1, …, 15} for Set 1, and PRB = {34, 36, …, 49} for Set 2.



Table 8.14.1.1.1.3-3: Minimum performance Large Delay CDD (FRC)
	Test num
	Bandwidth and MCS
	Reference channel
	OCNG pattern
	Propa-
gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE category

	
	
	
	
	
	
	Fraction of maximum
Throughput (%)
	SNR (dB)
	

	1
	10 MHz
16QAM 0.5
	R.sTTI.1 FDD
	OP.1 FDD
	EVA30
	4x2 Low
	70
	13.6
	≥2

	2
	10 MHz
16QAM 0.45
	R.sTTI.2 FDD
	OP.1 FDD
	EVA30
	4x2 Low
	70
	11.6
	≥2



The normative reference for this requirement is TS 36.101 [2] clause 8.14.1.1.1.
8.14.1.1.1.4	Test description
8.14.1.1.1.4.1	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 PDCCH 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 8.14.1.1.1.3-3, 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.11 for antenna configuration 4x2.
2.	The parameter settings for the cell are set up according to Tables 8.14.1.1-1, 8.14.1.1.1.3-1 and 8.14.1.1.1.3-2 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 according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 8.14.1.1.1.4.3.
8.14.1.1.1.4.2	Test procedure
[bookmark: OLE_LINK156][bookmark: OLE_LINK157]1.	SS transmits slot/subslot-PDSCH via SPDCCH DCI format 7-1B for C_RNTI to transmit the DL RMC according to Tables 8.14.1.1.1.3-1, 8.14.1.1.1.3-2 and 8.14.1.1.1.3-3. The SS sends downlink MAC padding bits on the DL RMC.
2.	Set the parameters of the reference channel, the propagation condition, the correlation matrix and the SNR according to Table 8.14.1.1.1.5-1 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.
[bookmark: OLE_LINK144][bookmark: OLE_LINK145]Note:	For UEs indicating support of combination-22-r15 or combination-27-r15, Test 2 in Table 8.14.1.1.1.3-1 is executed. Otherwise Test 1 in Table 8.14.1.1.1.3-1 is excuted.
8.14.1.1.1.4.3	Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:
Table 8.14.1.1.1.4.3-1: PhysicalConfigDedicated-DEFAULT: Additional FDD slot/subslot-PDSCH open loop spatial multiplexing performance downlink power allocation 
	[bookmark: OLE_LINK27][bookmark: OLE_LINK31]Derivation Path: 36.508 Table 4.8.2.1.6-1 with condition Short-TTI

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= 
SEQUENCE {
	
	
	

	  PhysicalConfigDedicatedSTTI-r15 SEQUENCE {
	
	
	

	    antennaInfoDedicatedSTTI-r15 CHOICE {
	
	
	

	      setup SEQUENCE{
	
	
	

	        transmissionModeDL-nonMBSFN-r15
	tm3
	
	

	        codebookSubsetRestriction CHOICE {
	
	
	

	          n4TxAntenna-tm3-r15
	'1111'
	BIT STRING (SIZE (4))
	4TX

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	[bookmark: _Hlk40714898]    spdcch-Config-r15
	SPDCCH-Config-r15-DEFAULT
	
	

	    shortTTI-r15 SEQUENCE {
	
	
	

	[bookmark: _Hlk61020046]      dl-STTI-Length-r15
	slot
	
	Test 1

	
	subslot
	
	Test 2

	      ul-STTI-Length-r15
	slot
	
	Test 1

	
	subslot
	[bookmark: OLE_LINK142][bookmark: OLE_LINK143]Apply if UEs indicating support of combination-22-r15
	Test 2

	    }
	
	
	

	  }
	
	
	

	}
	
	
	




Table 8.14.1.1.1.4.3-2: SPDCCH-Config-r15-DEFAULT
	Derivation Path: 36.508 Table 4.6.3-20EC

	Information Element
	Value/remark
	Comment
	Condition

	SPDCCH-Config-r15-DEFAULT ::= SEQUENCE {
	
	
	

	[bookmark: _Hlk40202716]  spdcch-L1-ReuseIndication-r15
	Not present
	
	Test 1

	
	n1
	
	Test 2

	  spdcch-SetConfig-r15 SEQUENCE (SIZE(1..4)) OF SEQUENCE {
	2 entries
	1: Set1
2: Set2
	

	[bookmark: OLE_LINK95]    spdcch-SetConfigId-r15[1]
	0
	
	

	[bookmark: OLE_LINK78]    spdcch-SetReferenceSig-r15[1]
	crs
	
	

	    transmissionType-r15[1]
	localised
	
	

	    spdcch-NoOfSymbols-r15[1]
	1
	
	

	    dmrs-ScramblingSequenceInt-r15[1]
	Not present
	
	

	    dci7-CandidatesPerAL-PDCCH-r15 SEQUENCE (SIZE(1..4)) OF[1] 
	4 entries
	
	

	
	0
	AL=1
	

	
	2
	AL=2
	

	
	0
	AL=4
	

	
	0
	AL=8
	

	    dci7-CandidateSetsPerAL-SPDCCH-r15 SEQUENCE (SIZE(1..2)) OF[1]
	1 entry
	
	

	      DCI7-CandidatesPerAL-SPDCCH-r15 SEQUENCE (SIZE(1..4)) OF[1]
	4  entries
	
	

	
	0
	AL=1
	

	
	2
	AL=2
	

	
	0
	AL=4
	

	
	0
	AL=8
	

	    resourceBlockAssignment-r15[1] SEQUENCE {
	
	
	

	      numberRB-InFreq-domain-r15
	16
	
	

	      resourceBlockAssignment-r15
	100011110100110001011000110011110010101 0110
	
	

	    }
	
	
	

	    subslotApplicability-r15[1]
	Not present
	
	

	    al-StartingPointSPDCCH-r15 SEQUENCE (SIZE(1..4)) OF[1]
	4 entries
	
	

	
	0
	AL=1
	

	
	2
	AL=2
	

	
	0
	AL=4
	

	
	0
	AL=8
	

	    subframeType-r15[1]
	non-mbsfn
	
	

	    rateMatchingMode-r15[1]
	m1
	
	

	    spdcch-SetConfigId-r15[2]
	1
	
	

	    spdcch-SetReferenceSig-r15[2]
	crs
	
	

	    transmissionType-r15[2]
	localised
	
	

	    spdcch-NoOfSymbols-r15[2]
	1
	
	

	    dmrs-ScramblingSequenceInt-r15[2]
	Not present
	
	

	    dci7-CandidatesPerAL-PDCCH-r15 SEQUENCE (SIZE(1..4)) OF[2] 
	4 entries
	
	

	
	0
	AL=1
	

	
	2
	AL=2
	

	
	0
	AL=4
	

	
	0
	AL=8
	

	    dci7-CandidateSetsPerAL-SPDCCH-r15 SEQUENCE (SIZE(1..2)) OF[2]
	1 entry
	
	

	      DCI7-CandidatesPerAL-SPDCCH-r15 SEQUENCE (SIZE(1..4)) OF[2]
	4  entries
	
	

	
	0
	AL=1
	

	
	2
	AL=2
	

	
	0
	AL=4
	

	
	0
	AL=8
	

	    resourceBlockAssignment-r15[2] SEQUENCE {
	
	
	

	      numberRB-InFreq-domain-r15
	16
	
	

	      resourceBlockAssignment-r15
	[bookmark: OLE_LINK70]0000
	
	

	    }
	
	
	

	    subslotApplicability-r15[2]
	Not present
	
	

	    al-StartingPointSPDCCH-r15 SEQUENCE (SIZE(1..4)) OF[2]
	4 entries
	
	

	
	0
	AL=1
	

	
	2
	AL=2
	

	
	0
	AL=4
	

	
	0
	AL=8
	

	    subframeType-r15[1]
	non-mbsfn
	
	

	    rateMatchingMode-r15[1]
	Not present
	
	

	  }
	
	
	

	}
	
	
	



8.14.1.1.1.5	Test requirement
Table 8.14.1.1.1.3-1 and 8.14.1.1.1.3-2 defines the primary level settings.
The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause A.3.16.1 for each throughput test shall meet or exceed the specified value in Tables 8.14.1.1.1.5-1 for the specified SNR including test tolerances for all throughput tests.
Table 8.14.1.1.1.5-1: Test Requirement Large Delay CDD (FRC)
	Test num
	Bandwidth and MCS
	Reference channel
	OCNG pattern
	Propa-
gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE category

	
	
	
	
	
	
	Fraction of maximum
Throughput (%)
	SNR (dB)
	

	1
	10 MHz
16QAM 0.5
	R.sTTI.1 FDD
	OP.1 FDD
	EVA30
	4x2 Low
	70
	14.5
	≥2

	2
	10 MHz
16QAM 0.45
	R.sTTI.2 FDD
	OP.1 FDD
	EVA30
	4x2 Low
	70
	12.5
	≥2



8.14.1.1.2	FDD slot/subslot-PDSCH Closed Loop Spatial Multiplexing Performance (User-Specific Reference Signals)
8.14.1.1.2.1	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.
8.14.1.1.2.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 15 and forward that support slot/subslot TTI.
8.14.1.1.2.3	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.3.3.2, with the addition of the relevant parameters in Tables 8.14.1.1-1, 8.14.1.1.2.3-1 and 8.14.1.1.2.3-2 and the downlink physical channel setup according to Table C.3.2-1 in Annex C.
Using this configuration the fraction of maximum throughput percentage shall meet or exceed the minimum requirements specified in Tables 8.14.1.1.2.3-3 for the specified SNR. For closed-loop spatial multiplexing performance with wideband and frequency selective precoding is specified.
Table 8.14.1.1.2.3-1: Test Parameters for PDSCH
	Parameter
	Unit
	Test 1
	Test 2

	Unused RE-s and PRB-s
	
	OCNG
	OCNG

	Cell ID
	
	0
	0

	Downlink power allocation
	[image: ]
	dB
	-3
	-3

	
	[image: ]
	dB
	-3
	-3

	
	
	dB
	0
	0

	[image: ]at antenna port
	dBm/15kHz
	-98
	-98

	CSI-RS signals
	
	Antenna ports 15, 16
	Antenna ports 15, 16

	CSI-RS periodicity and subframe offset
	
	5 / 2
	5 / 2

	CSI-RS configuration
	
	0
	0

	Zero-power CSI-RS configuration
	
	Not configured
	Not configured

	Subframe configuration
	
	Non-MBSFN
	Non-MBSFN

	Precoder update granularity
	SREG
	2
	2

	
	ms
	1
	1

	Beamforming precoder
	
	Annex B.4.2
	Annex B.4.2

	Cell specific reference signal
	
	0, 1
	0, 1

	DL TTI length
	
	Slot
	Subslot

	DMRS position indicator
	
	N/A
	0 for subslots 1,3, and 5
1 for subslots 2 and 4

	Configured SPDCCH-PRB sets
	
	{Set 1, Set 2}
	{Set 1, Set 2}

	SPDCCH-PRB set used for DCI transmission
	
	Set 1
	Set 2

	Used/Unused SPDCCH resource indication
	
	’10’
	N/A

	PDSCH transmission mode
	
	TM9
	TM9

	DCI format
	
	7-1F
	7-1F



Table 8.14.1.1.2.3-2: SPDCCH-PRB set parameters
	Parameter
	Unit
	Set 1
	Set 2

	Refence signal
	
	CRS
	CRS

	Transmission type
	
	Localized
	Localized

	Number of OFDM symbols
	
	2
	2

	Number of PRBs per SPDCCH-PRB set (Note 1)
	
	8
	8

	Rate Matching mode
	
	Not configured
	Mode 1

	SPDCCH L1 Reuse Indication
	
	{1, 1}
	Not configured

	Aggregation level
	SCCE
	4
	4

	Note 1:	The two SPDCCH-PRB sets are non-overlapping with PRB = {0, 1, …, 7} for Set 1, and PRB = {8, 9, …, 15} for Set 2.



Table 8.14.1.1.2.3-3: Minimum performance Large Delay CDD (FRC)
	Test num
	Bandwidth and MCS
	Reference channel
	OCNG pattern
	Propa-
gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE category

	
	
	
	
	
	
	Fraction of maximum
Throughput (%)
	SNR (dB)
	

	1
	10 MHz
QPSK 1/3
	R.sTTI.3 FDD
	OP.1 FDD
	EPA5
	2x2 Low
	70
	7.1
	≥2

	2
	10 MHz
QPSK 1/3
	R.sTTI.4 FDD
	OP.1 FDD
	EPA5
	2x2 Low
	70
	8.4
	≥2



The normative reference for this requirement is TS 36.101 [2] clause 8.14.1.1.2.
8.14.1.1.2.4	Test description
8.14.1.1.2.4.1	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 PDCCH 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 Tables 8.14.1.1.2.3-3 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 for antenna configuration 2x2.
2.	The parameter settings for the cell are set up according to Tables 8.14.1.1-1, 8.14.1.1.2.3-1 and 8.14.1.1.2.3-2 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 according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 8.14.1.1.2.4.3.
8.14.1.1.2.4.2	Test procedure
1.	SS transmits slot/subslot-PDSCH via SPDCCH DCI format 7-1F for C_RNTI to transmit the DL RMC according to Tables 8.14.1.1.2.3-1, 8.14.1.1.2.3-2 and 8.14.1.1.2.3-3. The SS sends downlink MAC padding bits on the DL RMC.
2.	SS schedules the UL transmission to carry the PUSCH CQI feedback via SPDCCH DCI format 7-0A with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4.
3.	Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Tables 8.14.1.1.2.5-1, 8.14.1.1.2.5-2 and 8.14.1.1.2.5-3 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.
Note:	For UEs indicating support of combination-22-r15 or combination-27-r15, Test 2 in Table 8.14.1.1.2.3-1 is executed. Otherwise Test 1 in Table 8.14.1.1.2.3-1 is excuted.
8.14.1.1.2.4.3	Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:
Table 8.14.1.1.2.4.3-1: PhysicalConfigDedicated-DEFAULT: Additional FDD slot/subslot-PDSCH closed loop spatial multiplexing performance downlink power allocation
	Derivation Path: 36.508 Table 4.8.2.1.6-1 with condition Short-TTI

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  PhysicalConfigDedicatedSTTI-r15 SEQUENCE {
	
	
	

	    antennaInfoDedicatedSTTI-r15 CHOICE {
	
	
	

	      setup SEQUENCE{
	
	
	

	        transmissionModeDL-nonMBSFN-r15
	tm9
	
	

	        codebookSubsetRestriction CHOICE {
	
	
	

	          n2TxAntenna-tm9and10-r15 
	001111
	BIT STRING (SIZE (6))
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	    csi-RS-Config-r15 SEQUENCE {
	
	
	

	      csi-RS-Config-r10
	CSI-RS-Config-r10
	
	

	    }
	
	
	

	    spdcch-Config-r15
	SPDCCH-Config-r15-DEFAULT
	
	

	    shortTTI-r15 SEQUENCE {
	
	
	

	      dl-STTI-Length-r15
	slot
	
	Test 1

	
	subslot
	
	Test 2

	      ul-STTI-Length-r15
	slot
	
	Test 1

	
	subslot
	Apply if UEs indicating support of combination-22-r15
	Test 2

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.14.1.1.2.4.3-2: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10 
	an2
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	0
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	2
	


 =  when CSI-RS SubframeConfig is from 0-4; Parameter: 
	

	      p-C-r10
	0
	
Parameter:  which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	  }
	
	
	

	  zeroTxPowerCSI-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	



Table 8.14.1.1.1.4.3-3: SPDCCH-Config-r15-DEFAULT
	Derivation Path: 36.508 Table 4.6.3-20EC

	Information Element
	Value/remark
	Comment
	Condition

	SPDCCH-Config-r15-DEFAULT ::= SEQUENCE {
	
	
	

	  spdcch-L1-ReuseIndication-r15
	n0
	
	[bookmark: OLE_LINK94]Test 1

	
	Not present
	
	Test 2

	  spdcch-SetConfig-r15 SEQUENCE (SIZE(1..4)) OF SEQUENCE {
	2 entries
	1: Set1
2: Set2
	

	    spdcch-SetConfigId-r15[1]
	0
	
	

	    spdcch-SetReferenceSig-r15[1]
	crs
	
	

	    transmissionType-r15[1]
	localised
	
	

	    spdcch-NoOfSymbols-r15[1]
	2
	
	

	    dmrs-ScramblingSequenceInt-r15[1]
	Not present
	
	

	    dci7-CandidatesPerAL-PDCCH-r15 SEQUENCE (SIZE(1..4)) OF[1] 
	4 entries
	
	

	
	0
	AL=1
	

	
	0
	AL=2
	

	
	1
	AL=4
	

	
	0
	AL=8
	

	    dci7-CandidateSetsPerAL-SPDCCH-r15 SEQUENCE (SIZE(1..2)) OF[1]
	1 entry
	
	

	      DCI7-CandidatesPerAL-SPDCCH-r15 SEQUENCE (SIZE(1..4)) OF[1]
	4  entries
	
	

	
	0
	AL=1
	

	
	0
	AL=2
	

	
	1
	AL=4
	

	
	0
	AL=8
	

	    resourceBlockAssignment-r15[1] SEQUENCE {
	
	
	

	      numberRB-InFreq-domain-r15
	8
	
	

	      resourceBlockAssignment-r15
	100000000000000001111000111001
	
	

	    }
	
	
	

	    subslotApplicability-r15[1]
	Not present
	
	

	    al-StartingPointSPDCCH-r15 SEQUENCE (SIZE(1..4)) OF[1]
	4 entries
	
	

	
	0
	AL=1
	

	
	0
	AL=2
	

	
	1
	AL=4
	

	
	0
	AL=8
	

	    subframeType-r15[1]
	non-mbsfn
	
	

	    rateMatchingMode-r15[1]
	Not present
	
	

	    spdcch-SetConfigId-r15[2]
	1
	
	

	    spdcch-SetReferenceSig-r15[2]
	crs
	
	

	    transmissionType-r15[2]
	localised
	
	

	    spdcch-NoOfSymbols-r15[2]
	2
	
	

	    dmrs-ScramblingSequenceInt-r15[2]
	Not present
	
	

	    dci7-CandidatesPerAL-PDCCH-r15 SEQUENCE (SIZE(1..4)) OF[2] 
	4 entries
	
	

	
	0
	AL=1
	

	
	0
	AL=2
	

	
	1
	AL=4
	

	
	0
	AL=8
	

	    dci7-CandidateSetsPerAL-SPDCCH-r15 SEQUENCE (SIZE(1..2)) OF[2]
	1 entry
	
	

	      DCI7-CandidatesPerAL-SPDCCH-r15 SEQUENCE (SIZE(1..4)) OF[2]
	4  entries
	
	

	
	0
	AL=1
	

	
	0
	AL=2
	

	
	0
	AL=4
	

	
	0
	AL=8
	

	    resourceBlockAssignment-r15[2] SEQUENCE {
	
	
	

	      numberRB-InFreq-domain-r15
	8
	
	

	      resourceBlockAssignment-r15
	[bookmark: OLE_LINK71]111000010001111111101101000
	
	

	    }
	
	
	

	    subslotApplicability-r15[2]
	Not present
	
	

	    al-StartingPointSPDCCH-r15 SEQUENCE (SIZE(1..4)) OF[2]
	4 entries
	
	

	
	0
	AL=1
	

	
	0
	AL=2
	

	
	2
	AL=4
	

	
	0
	AL=8
	

	    subframeType-r15[1]
	non-mbsfn
	
	

	    rateMatchingMode-r15[1]
	m1
	
	

	  }
	
	
	

	}
	
	
	



8.14.1.1.2.5	Test requirement
Tables 8.14.1.1.2.3-1 and 8.14.1.1.2.3-2 define the primary level settings.
The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause A.3.16.1 for each throughput test shall meet or exceed the specified value in Tables 8.14.1.1.2.5-1 for the specified SNR including test tolerances for all throughput tests.
Table 8.14.1.1.2.5-1: Test requirement Large Delay CDD (FRC)
	Test num
	Bandwidth and MCS
	Reference channel
	OCNG pattern
	Propa-
gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE category

	
	
	
	
	
	
	Fraction of maximum
Throughput (%)
	SNR (dB)
	

	1
	10 MHz
QPSK 1/3
	R.sTTI.3 FDD
	OP.1 FDD
	EPA5
	2x2 Low
	70
	8.0
	≥2

	2
	10 MHz
QPSK 1/3
	R.sTTI.4 FDD
	OP.1 FDD
	EPA5
	2x2 Low
	70
	9.3
	≥2



<Unchanged Text Skipped>
8.14.2	SPDCCH
8.14.2.1	FDD SPDCCH Transmit diversity performance
8.14.2.1.1	Test purpose
This test verifies the demodulation performance of SPDCCH for transmit diversity with a given SNR for which the average probability of miss-detection of the Downlink Scheduling Grant, tested on SPDCCH of the specified reference measurement channels in A.3.17.1 remains below a given reference value.
8.14.2.1.2	Test applicability
This test applies to all types of E-UTRA FDD UE release 15 and forward that support slot/subslot TTI.
8.14.2.1.3	Minimum conformance requirements
The receiver characteristics of the SPDCCH are determined by the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg). For the parameters specified in Table 8.14.2.1.3-1 and 8.14.2.1.3-2 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.14.2.1.3-3.
Table 8.14.2.1.3-1: Test Parameters for SPDCCH
	[bookmark: _Hlk520899897]Parameter
	Unit
	Test 1
Test 3
	Test 2
Test 4

	Number of PDCCH symbols
	symbols
	2
	2

	Unused RE-s and PRB-s
	
	OCNG
	OCNG

	Cell ID
	
	0
	0

	Downlink power allocation
	[image: ]
	dB
	-6
	-3

	
	[image: ]
	dB
	-6
	-3

	
	
	dB
	0
	0

	
	δ
	dB
	N/A
	3

	[image: ]at antenna port
	dBm/15kHz
	-98
	-98

	Cyclic prefix
	
	Normal
	Normal

	Subframe configuration
	
	Non-MBSFN
	Non-MBSFN

	Precoder update granularity
	SREG
	N/A
	2

	
	ms
	N/A
	1

	Beamforming precoder
	
	N/A
	Annex B.4.4

	Cell specific reference signal
	
	Antenna ports 0,1,2,3
	Antenna ports 0,1

	Configured SPDCCH-PRB sets
	
	{Set 1}
	{Set 2}

	SPDCCH-PRB set used for DCI transmission
	
	Set 1
	Set 2

	PDSCH transmission mode
	
	TM4
	TM9

	DCI format
	
	7-1C
	7-1F

	Note 1:	For slot-based transmission, DCI 7-1C and 7-1F are transmitted only on SPDCCH in slot 1. For subslot-based transmission, DCI 7-1C and 7-1F are transmitted on SPDCCH in all the subslots.



Table 8.14.2.1.3-2: SPDCCH-PRB set parameters
	Parameter
	Unit
	Set 1
	Set 2

	Refence symbol
	
	CRS
	DMRS

	Transmission type
	
	Localized
	Distributed

	Number of OFDM symbols
	
	1
	Note 2

	Number of PRBs per SPDCCH-PRB set (Note 1)
	
	16
	16

	Note 1:	The two SPDCCH-PRB sets are non-overlapping with PRB = {0, 1, …, 15} for Set 1 and PRB = {0, 1, 6, 7, 12, 13, 18, 19, 28, 29, 34, 35, 40, 41, 46, 47} for Set 2.
Note 2:	2 OFDM symbols for slot-based SPDCCH. 2 OFDM symbols for subslot indices 2, 3, and 4, and 3 OFDM symbols for subslot indices 1 and 5 for subslot-based SPDCCH. 



Table 8.14.2.1.3-3: Minimum performance SPDCCH
	Test number
	Bandwidth 
	DL TTI length
	Aggregation Level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1 
	10 MHz
	Slot
	2 SCCE
	R.sTTI.10 FDD
	OP.7 FDD
	EVA30
	4 x 2 Low
	1
	2.9

	2
	10 MHz
	Slot 
	8 SCCE
	R.sTTI.11 FDD
	OP.7 FDD
	EPA5
	2 x 2 Low
	1
	1.3

	3
	10 MHz
	Subslot
	2 SCCE
	R.sTTI.10 FDD
	OP.7 FDD
	EVA30
	4 x 2 Low
	1
	2.3

	4
	10 MHz
	Subslot 
	8 SCCE
	R.sTTI.11 FDD
	OP.7 FDD
	EPA5
	2 x 2 Low
	1
	0.9



The normative reference for this requirement is TS 36.101 [2] clause 8.14.2.1.
8.14.2.1.4	Test description
8.14.2.1.4.1	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 PDCCH 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: 1.4MHz, as defined in TS 36.508 [7] clause 4.3.1.1
[bookmark: OLE_LINK86]1.	For Test 1 and Test 3, connect the SS, the faders and AWGN noise sources to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.11. For Test 2 and Test 4, connect the SS, the faders and AWGN noise sources to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.10. 2.	The parameter settings for the cell are set up according to Table 8.14.2.1.3-1 and 8.14.2.1.3-2.
3.	The downlink signals are initially set up according to Annex C.1 and C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4.	Propagation conditions are set according to Annex B clauses B.0.
5.	Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 8.14.2.1.4.3.
8.14.2.1.4.2	Test procedure
1.	SS transmits subslot/slot-based PDSCH via SPDCCH for C_RNTI to transmit the DL RMC according to Table 8.14.2.1.3-3.The details of SPDCCH are specified in Table A.3.17.1-1. The SS sends downlink MAC padding bits on the DL RMC. Transmission scheme for the PDSCH shall be transmit diversity.
2.	Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 8.14.2.1.5-1.
3.	Measure the Pm-dsg 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. Pm-dsg is the ratio (statDTX)/(NACK+ACK+statDTX).
	If Pm-dsg is less than the value specified in table 8.14.2.1.5-1, pass the UE. Otherwise fail the UE.
Note:	For UEs indicating support of combination-22-r15 or combination-27-r15, Test 3 and Test 4 in Table 8.14.2.1.3-1 are executed. Otherwise Test 1 and Test 2 in Table 8.14.2.1.3-1 are excuted.
8.14.2.1.4.3	Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:
Table 8.14.2.1.4.3-1: PhysicalConfigDedicated-DEFAULT 
	Derivation Path: 36.508 Table 4.8.2.1.6-1 with condition Short-TTI

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  PhysicalConfigDedicatedSTTI-r15 SEQUENCE {
	
	
	

	    antennaInfoDedicatedSTTI-r15 CHOICE {
	
	
	

	      setup SEQUENCE{
	
	
	

	[bookmark: _Hlk36568104]        transmissionModeDL-nonMBSFN-r15
	tm4
	
	Test 1 and Test 3

	
	tm9
	
	Test 2 and Test 4

	        codebookSubsetRestriction CHOICE {
	
	
	

	[bookmark: OLE_LINK87]          n4TxAntenna-tm4-r15
	'11'
	BIT STRING (SIZE (2))
	4TX

	          n2TxAntenna-tm9and10-r15
	'001111'
	BIT STRING (SIZE (6))
	2TX

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	    spdcch-Config-r15
	SPDCCH-Config-r15-DEFAULT
	
	

	    shortTTI-r15 SEQUENCE {
	
	
	

	      dl-STTI-Length-r15
	slot
	
	Test 1 and Test 2

	
	subslot
	
	Test 3 and Test 4

	      ul-STTI-Length-r15
	slot
	
	Test 1 and Test 2

	
	subslot
	[bookmark: OLE_LINK147][bookmark: OLE_LINK148][bookmark: OLE_LINK149]Apply if UEs indicating support of combination-22-r15
	Test 3 and Test 4

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 8.14.2.1.4.3-2: SPDCCH-Config for Test Number 1 and 3
	Derivation Path: 36.508 Table 4.6.3-20EC

	Information Element
	Value/remark
	Comment
	Condition

	SPDCCH-Config-r15-DEFAULT ::= SEQUENCE {
	
	
	

	  spdcch-L1-ReuseIndication-r15
	Not present
	
	

	  spdcch-SetConfig-r15 SEQUENCE (SIZE(1..4)) OF SEQUENCE {
	1 entry
	
	

	    spdcch-SetConfigId-r15
	0
	
	

	    spdcch-SetReferenceSig-r15
	crs
	
	

	    transmissionType-r15
	localised
	
	

	    spdcch-NoOfSymbols-r15
	1
	
	

	    dmrs-ScramblingSequenceInt-r15
	Not present
	
	

	    dci7-CandidatesPerAL-PDCCH-r15 SEQUENCE (SIZE(1..4)) OF
	4 entries
	
	

	
	0
	AL=1
	

	
	2
	AL=2
	

	
	0
	AL=4
	

	
	0
	AL=8
	

	    dci7-CandidateSetsPerAL-SPDCCH-r15 SEQUENCE (SIZE(1..2)) OF
	2 entries
	
	

	      DCI7-CandidatesPerAL-SPDCCH-r15 SEQUENCE (SIZE(1..4)) OF
	4  entries
	
	

	
	0
	AL=1
	

	
	2
	AL=2
	

	
	0
	AL=4
	

	
	0
	AL=8
	

	      DCI7-CandidatesPerAL-SPDCCH-r15 SEQUENCE (SIZE(1..4)) OF
	4  entries
	
	

	[bookmark: _Hlk30532353]
	0
	AL=1
	

	
	2
	AL=2
	

	
	0
	AL=4
	

	
	0
	AL=8
	

	    resourceBlockAssignment-r15[1] SEQUENCE {
	
	
	

	      numberRB-InFreq-domain-r15
	16
	
	

	      resourceBlockAssignment-r15
	1000111101001100010110001100111100101010110
	
	

	    }
	
	
	

	    subslotApplicability-r15[1]
	11001
	
	

	    al-StartingPointSPDCCH-r15 SEQUENCE (SIZE(1..4)) OF[1]
	4 entries
	
	

	
	0
	AL=1
	

	
	2
	AL=2
	

	
	0
	AL=4
	

	
	0
	AL=8
	

	    subframeType-r15[1]
	all
	
	

	    rateMatchingMode-r15[1]
	Not present
	
	

	  }
	
	
	

	}
	
	
	



Table 8.14.2.1.4.3-3: SPDCCH-Config for Test Number 2 and 4
	Derivation Path: 36.508 Table 4.6.3-20EC

	Information Element
	Value/remark
	Comment
	Condition

	SPDCCH-Config-r15-DEFAULT ::= SEQUENCE {
	
	
	

	  spdcch-L1-ReuseIndication-r15
	Not present
	
	

	
	1 entry
	
	

	  spdcch-SetConfig-r15 SEQUENCE (SIZE(1..4)) OF SEQUENCE {
	0
	
	

	    spdcch-SetConfigId-r15
	dmrs
	
	

	    spdcch-SetReferenceSig-r15
	distributed
	
	

	    transmissionType-r15
	Not present
	
	

	    spdcch-NoOfSymbols-r15
	0
	
	

	    dmrs-ScramblingSequenceInt-r15
	4 entries
	
	

	
	0
	AL=1
	

	
	0
	AL=2
	

	
	0
	AL=4
	

	
	1
	AL=8
	

	    dci7-CandidateSetsPerAL-SPDCCH-r15 SEQUENCE (SIZE(1..2)) OF
	2 entries
	
	

	      DCI7-CandidatesPerAL-SPDCCH-r15 SEQUENCE (SIZE(1..4)) OF
	4  entries
	
	

	
	0
	AL=1
	

	
	0
	AL=2
	

	
	0
	AL=4
	

	
	1
	AL=8
	

	      DCI7-CandidatesPerAL-SPDCCH-r15 SEQUENCE (SIZE(1..4)) OF
	4  entries
	
	

	
	0
	AL=1
	

	
	0
	AL=2
	

	
	0
	AL=4
	

	
	1
	AL=8
	

	    resourceBlockAssignment-r15[1] SEQUENCE {
	
	
	

	      numberRB-InFreq-domain-r15
	16
	
	

	      resourceBlockAssignment-r15
	11010101010001100010
	
	

	    }
	
	
	

	    subslotApplicability-r15[1]
	11001
	
	

	    al-StartingPointSPDCCH-r15 SEQUENCE (SIZE(1..4)) OF[1]
	4 entries
	
	

	
	0
	AL=1
	

	
	0
	AL=2
	

	
	0
	AL=4
	

	
	0
	AL=8
	

	    subframeType-r15[1]
	all
	
	

	    rateMatchingMode-r15[1]
	Not present
	
	

	  }
	
	
	

	}
	
	
	



8.14.2.1.5	Test requirement
For the parameters specified in Table 8.14.2.1.3-1 and 8.14.2.1.3-2 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.14.2.1.5-1 for the specified SNR including test tolerances.
Table 8.14.2.1.5-1: Test requirement SPDCCH
	Test number
	Bandwidth
	DL TTI length
	Aggregation Level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	Slot
	2 SCCE
	R.sTTI.10 FDD
	OP.7 FDD
	EVA30
	4 x 2 Low
	1
	3.9

	2
	10 MHz
	Slot
	8 SCCE
	R.sTTI.11 FDD
	OP.7 FDD
	EPA5
	2 x 2 Low
	1
	2.3

	3
	10 MHz
	Subslot
	2 SCCE
	R.sTTI.10 FDD
	OP.7 FDD
	EVA30
	4 x 2 Low
	1
	3.3

	4
	10 MHz
	Subslot
	8 SCCE
	R.sTTI.11 FDD
	OP.7 FDD
	EPA5
	2 x 2 Low
	1
	1.9
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