

	
3GPP TSG-RAN5 Meeting #92-e	R5-215470
Electronic Meeting, 16th – 27th August 2021
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	38.521-4
	CR
	0387
	rev
	-
	Current version:
	16.8.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	



	

	Title:	
	Correction of message exceptions in PDCCH test cases

	
	

	Source to WG:
	ROHDE & SCHWARZ

	Source to TSG:
	R5

	
	

	Work item code:
	5GS_NR_LTE-UEConTest
	
	Date:
	[bookmark: _GoBack]2021-08-06

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	The IE monitoringSymbolsWithinSlot is set to 11000000000000 in Table 5.3.2.1.1.4.3.1-2. However, for a CORSET with a duration of 2 symbols, this configuration is conflicting with the definition of monitoringSymbolsWithinSlot in TS 38.331, where it is specified that “The bit(s) set to one identify the first OFDM symbol(s) of the control resource set within a slot”.
Therefore, for Test 1,2,3, and 5 the configuration of monitoringSymbolsWithinSlot is incorrect.

In the PDCCH test cases, several message exceptions contain IEs although the configuration is the same as the default one in TS 38.508-1.

	
	

	Summary of change:
	The IE monitoringSymbolsWithinSlot has been removed in Table 5.3.2.1.1.4.3.1-2 in order to apply the default value of 10000000000000 specified in Table 5.4.2.0-7 in TS 38.508-1.

Message exceptions have been cleaned up in the PDCCH test cases.

	
	

	Consequences if not approved:
	The specification will remain incorrect with risk of failing conformant UEs.

	
	

	Clauses affected:
	5.3.2.1.1.4.3.1, 5.3.2.1.2.4.3.1, 5.3.2.2.1.4.3.1, 5.3.2.2.2.4.3.1, 5.3.3.1.1.4.3.1, 5.3.3.1.2.4.3.1, 5.3.3.2.1.4.3.1, 5.3.3.2.2.4.3.1

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1


< Unchanged sections omitted >
[bookmark: _Toc75790037]5.3	PDCCH demodulation requirements
The receiver characteristics of the PDCCH are determined by the probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg).
The parameters specified in Table 5.3-1 are valid for all PDCCH tests unless otherwise stated.
Table 5.3-1: Common test Parameters
	Parameter
	Unit
	Value

	Carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 1)
	
	0

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	1

	
	SSB periodicity
	ms
	20

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot

	
	Number of PDCCH candidates
	
	1

	
	Frequency domain resource allocation for CORESET
	
	Start from RB = 0 with contiguous RB allocation

	
	TCI state
	
	TCI state #1

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	CSI-RS resource 1: 4
CSI-RS resource 2: 8
CSI-RS resource 3: 4
CSI-RS resource 4: 8

	
	Number of CSI-RS ports (X)
	
	1

	
	CDM Type
	
	No CDM

	
	Density (ρ)
	
	3

	
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20
30 kHz SCS: 40

	
	CSI-RS offset
	Slots
	15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4

30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	
	QCL info
	
	TCI state #0

	TCI state #0
	Type 1 QCL information 
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type D

	TCI state #1
	Type 1 QCL information 
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type D

	PDCCH & PDCCH DMRS Precoding configuration
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination with REG bundling granularity for number of Tx larger than 1

	Physical signals, channels mapping and precoding
	
	As specified in Annex B.4.1

	Symbols for all unused REs
	
	OP.1 FDD as defined in Annex A.5.1.1
OP.1 TDD as defined in Annex A.5.2.1

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2 for FDD.
For TDD, specific to each TDD UL-DL pattern and as defined in Annex A.1.2.

	Note 1:	Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-1 [2] for tested channel bandwidth and subcarrier spacing.



The normative reference for this requirement is TS 38.101-4 [2] clause 5.3.
[bookmark: _Toc27479462][bookmark: _Toc36058649][bookmark: _Toc44067572][bookmark: _Toc52716498][bookmark: _Toc58239143][bookmark: _Toc68246725][bookmark: _Toc75790038]5.3.1	1RX requirements 
(Void)
[bookmark: _Toc27479463][bookmark: _Toc36058650][bookmark: _Toc44067573][bookmark: _Toc52716499][bookmark: _Toc58239144][bookmark: _Toc68246726][bookmark: _Toc75790039]5.3.2	2RX requirements
[bookmark: _Toc27479464][bookmark: _Toc36058651][bookmark: _Toc44067574][bookmark: _Toc52716500][bookmark: _Toc58239145][bookmark: _Toc68246727][bookmark: _Toc75790040]5.3.2.1	FDD
The parameters specified in Table 5.3.2.1-1 are valid for all FDD tests unless otherwise stated.
Table 5.3.2.1-1: Test Parameters
	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	CCE to REG mapping type
	
	nonInterleaved

	REG bundle size
	
	6

	Shift index
	
	0



[bookmark: _Toc27479465][bookmark: _Toc36058652][bookmark: _Toc44067575][bookmark: _Toc52716501][bookmark: _Toc58239146][bookmark: _Toc68246728][bookmark: _Toc75790041]5.3.2.1.1	2Rx FDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA
5.3.2.1.1.1	Test Purpose
This test verifies the demodulation performance of PDCCH under 2 receive antenna conditions and with a given SNR for which the average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified value in Table 5.3.2.1.1.3-1. The downlink physical setup is in accordance with Annex C.2.1.
5.3.2.1.1.2	Test applicability
This test applies to all types of NR UE release 15 and forward.
This test also applies to all types of EUTRA UE release 15 and forward supporting EN-DC.
5.3.2.1.1.3	Minimum conformance requirements 
For the parameters specified in Table 5.3.2.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.2.1.1.3-1. The downlink physical setup is in accordance with Annex C.2.1.
Table 5.3.2.1.1.3-1: Minimum performance for 1 Tx PDCCH with 15 kHz SCS
	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24
	2
	2
	R.PDCCH.1-2.1 FDD
	TDLA30-10
	1x2 Low
	1
	8.1

	2
	10 MHz
	24
	2
	2
	R.PDCCH.1-2.3 FDD
	TDLC300-100
	1x2 Low
	1
	8.2

	3
	10 MHz
	48
	2
	4
	R.PDCCH.1-2.4 FDD
	TDLA30-10
	1x2 Low
	1
	5.5

	4
	10 MHz
	48
	1
	4
	R.PDCCH.1-1.1 FDD 
	TDLA30-10
	1x2 Low
	1
	4.4

	5
	10 MHz
	48
	2
	16
	R.PDCCH.1-2.6 FDD
	TDLA30-10
	1x2 Low
	1
	-2.1



The normative reference for this requirement is TS 38.101-4 [2] clause 5.3.
5.3.2.1.1.4	Test description
5.3.2.1.1.4.1	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.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [7].
Configurations of PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.
For EN-DC within FR1 operation, setup the LTE link according to Annex D:
1.	Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A in Figure A.3.1.7.2 for TE diagram and clause A.3.2.2 for UE diagram.
2.	The parameter settings for the cell are set up according to Table 5.3-1 and Table 5.3.2.1.1-1 and as appropriate.
3.	Downlink signals for NR cell are initially set up according to Annexes C.0, C.1, C.2 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with Connected without Release On, Test Mode On or EN-DC, DC bearer MCG and SCG, Connected without Release On, Test Mode On for NSA according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 5.2.2.1.1.4.3.
5.3.2.1.1.4.2	Test procedure
1.	SS transmits PDCCH with DCI format as specified in PDCCH Reference Channel for C_RNTI to transmit the DL RMC according to Table 5.3.2.1.1-1. The details of PDCCH are specified in Table 5.3.1, Table 5.3.2.1-1, Table 5.3.2.1.1.3-1 respectively. The details of PDSCH are specified in Table A.3.3.1.1-3. The SS sends downlink MAC padding bits on the DL RMC.
2.	Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 5.3.2.1.1-1 as appropriate.
3. 	Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause G.1.5. 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 5.3.2.1.1-1, pass the UE. Otherwise fail the UE.
4.	Repeat steps from 1 to 3 for each subtest in Table 5.3.2.1.1-1 as appropriate.
5.3.2.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clauses 4.6.1 and 5.4.2.
5.3.2.1.1.4.3.1	Message exceptions for SA
Table 5.3.2.1.1.4.3.1-1: PDCCH-ControlResourceSet
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.0-6

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  frequencyDomainResources
	11111111 00000000 00000000 00000000 00000000 00000
	CORESET to use the least significant 48 RBs of the BWP
Test 3, 4, 5
	

	
	11110000 00000000 00000000 00000000 00000000 00000
	CORESET to use the least significant 24 RBs of the BWP
Test 1, 2
	

	  Duration
	2
	SearchSpace duration of 2 symbols
Test 1, 2, 3, 5
	

	
	1
	SearchSpace duration of 1 symbol
Test 4
	

	 tci-StatesPDCCH-ToAddList {
	
	
	

	
	0
	TCI State #0
	

	
	1
	TCI State #1
	

	 }
	
	
	

	}
	
	
	



Table 5.3.2.1.1.4.3.1-2: PDCCH Search Space
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-7 with condition USS

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  searchSpaceId
	2
	SearchSpaceId with condition USS
	USS

	  controlResourceSetId
	1
	ControlResourceSetId
	

	  monitoringSlotPeriodicityAndOffset CHOICE {
	
	
	

	    sl1
	NULL
	
	

	  }
	
	
	

	  monitoringSymbolsWithinSlot
	11000000000000
	Symbols 0 and 1
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel1
	n0
	
	

	    aggregationLevel2
	n1
	AL2
	Test 1, Test 2

	    aggregationLevel4
	n1
	AL4
	Test 3, Test 4

	    aggregationLevel8
	n0
	
	

	    aggregationLevel16
	n1
	AL16
	Test 5

	  }
	
	
	

	  searchSpaceType CHOICE {
	
	
	

	    common SEQUENCE {
	
	
	CSS, SISS

	    ue-Specific SEQUENCE {
	
	
	USS

	      dci-Formats
	formats0-1-And-1-1
	DCI Format 1_1 for tests 2 and 3
	Long_DCI

	
	formats0-0-And-1-0
	DCI Format 1_0 for tests 1, 4, 5
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 5.3.2.1.1.4.3.1-3: PDSCH-ConfigVoid
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-26

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	    TCI-State[1]
	TCI-StateId 0
	
	

	      qcl-type1 {
	
	Type 1 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	Ssb : 0
	SSB # 0
	

	         Qcl-Type
	Type C
	
	

	      }
	
	
	

	      qcl-type2 {
	
	Type 2 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	Ssb : 0
	SSB # 0
	

	         Qcl-Type
	Type D
	
	

	      }
	
	
	

	    TCI-State[2]
	TCI-StateId 1
	Type 1 QCL information
	

	      qcl-type1 {
	
	
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	csi-rs : 0
	CSI-RS # 0
	

	         Qcl-Type
	Type A
	
	

	      }
	
	
	

	      qcl-type2 {
	
	Type 2 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	csi-rs : 0
	SSB # 0
	

	         Qcl-Type
	Type D
	
	

	      }
	
	
	

	  }
	
	
	

	}
	
	
	



Editor’s note: this table is a duplication of the aboveand was renumbered to 3A. Conflict has to be resolved!
Table 5.3.2.1.1.4.3.1-3A: PDSCH-Config
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-26 5.4.2.2-3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	  resourceAllocation
	resourceAllocationType1
	
	Test 1,
Test 4,
Test 5

	}
	
	
	



5.3.2.1.1.4.3.2	Message exceptions for NSA
Same as 5.3.2.1.1.4.3.1
5.3.2.1.1.4.4	Test requirement
Table 5.3.2.1.1.4.4-1 defines the primary level settings.
For the parameters specified in Table 5.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.2.1.1.4.4-1.
Table 5.3.2.1.1.4.4-1: Test Requirement for 1Tx PDCCH with 15 kHz SCS
	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24
	2
	2
	R.PDCCH.1-2.1 FDD
	TDLA30-10
	1x2 Low
	1
	9.0

	2
	10 MHz
	24
	2
	2
	R.PDCCH.1-2.3 FDD
	TDLC300-100
	1x2 Low
	1
	9.1

	3
	10 MHz
	48
	2
	4
	R.PDCCH.1-2.4 FDD
	TDLA30-10
	1x2 Low
	1
	6.4

	4
	10 MHz
	48
	1
	4
	R.PDCCH.1-1.1 FDD 
	TDLA30-10
	1x2 Low
	1
	5.3

	5
	10MHz
	48
	2
	16
	R.PDCCH.1-2.6 FDD
	TDLA30-10
	1x2 Low
	1
	-1.2



< Unchanged sections omitted >
[bookmark: _Toc27479466][bookmark: _Toc36058653][bookmark: _Toc44067576][bookmark: _Toc52716502][bookmark: _Toc58239147][bookmark: _Toc68246729][bookmark: _Toc75790042]5.3.2.1.2	2Rx FDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA
5.3.2.1.2.1	Test Purpose
This test verifies the demodulation performance of PDCCH under 2 receive antenna conditions and with a given SNR for which the average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified value in Table 5.3.2.1.2.3-1. The downlink physical setup is in accordance with Annex C.2.1.
5.3.2.1.2.2	Test applicability
This test applies to all types of NR UE release 15 and forward.
This test also applies to all types of EUTRA UE release 15 and forward supporting EN-DC.
5.3.2.1.2.3	Minimum conformance requirements 
For the parameters specified in Table 5.3.2.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.2.1.2.3-1. The downlink physical setup is in accordance with Annex C.2.1.
Table 5.3.2.1.2.3-1: Minimum performance for 2 Tx PDCCH with 15 kHz SCS
	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24
	2
	4
	R.PDCCH. 1-2.2 FDD
	TDLC300-100
	2x2 Low
	1
	2.0

	2
	10 MHz
	48
	2
	8
	R.PDCCH. 1-2.5 FDD
	TDLC300-100
	2x2 Low
	1
	-1.3

	3
	10 MHz
	48
	1
	8
	R.PDCCH.1-1.3 FDD
	TDLA30-10
	2x2 Low
	1
	-0.2



The normative reference for this requirement is TS 38.101-4 [2] clause 5.3.
5.3.2.1.2.4	Test description
5.3.2.1.2.4.1	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.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [7].
Configurations of PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.
For EN-DC within FR1 operation, setup the LTE link according to Annex D
1.	Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.1 for TE diagram and clause A.3.2.2 for UE diagram.
2.	The parameter settings for the cell are set up according to Table 5.3-1, Table 5.3.2.1-1 and Table 5.3.2.1.2.3-1 and as appropriate.
3.	Downlink signals for NR cell are initially set up according to Annexes C.0, C.1, C.2 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with Connected without Release On, Test Mode On or EN-DC, DC bearer MCG and SCG, Connected without Release On, Test Mode On for NSA according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 5.3.2.1.2.4.3.
5.3.2.1.2.4.2	Test procedure
1.	SS transmits PDCCH with DCI format as specified in PDCCH Reference Channelfor C_RNTI to transmit the DL RMC according to Table 5.3.2.1.2.3-1. The details of PDCCH are specified in Table  5.3.1, Table 5.3.2.1-1, Table 5.3.2.1.2.3-1 respectively. The details of PDSCH are specified in Table A.3.3.1.1-3. The SS sends downlink MAC padding bits on the DL RMC.
2.	Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 5.3.2.1.2.3-1 as appropriate.
3.	Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause G.1.5. 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 5.3.2.1.2.4.4-1, pass the UE. Otherwise fail the UE.
4.	Repeat steps from 1 to 3 for each subtest in Table 5.3.2.1.2.3-1 as appropriate.
5.3.2.1.2.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clauses 4.6.1 and 5.4.2.
[bookmark: _Hlk35616277]5.3.2.1.2.4.3.1	Message exceptions for SA
Table 5.3.2.1.2.4.3.1-1: PDCCH-ControlResourceSet
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-6

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  frequencyDomainResources
	11111111 00000000 00000000 00000000 00000000 00000
	CORESET to use the least significant 48 RBs of the BWP
Test 2, 3
	

	
	11110000 00000000 00000000 00000000 00000000 00000
	CORESET to use the least significant 24 RBs of the BWP
Test 1
	

	  Duration
	2
	SearchSpace duration of 2 symbols
Test 1, 2
	

	
	1
	SearchSpace duration of 1 symbol
Test 3
	

	  tci-StatesPDCCH-ToAddList {
	
	
	

	
	0
	TCI State #0
	

	
	1
	TCI State #1
	

	 }
	
	
	

	}
	
	
	



Table 5.3.2.1.2.4.3.1-2: PDCCH Search Space
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-7

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel1
	n0
	
	

	    aggregationLevel2
	n0
	
	

	    aggregationLevel4
	n1
	AL4
	Test 1

	    aggregationLevel8
	n1
	AL8
	Test 2, 3

	    aggregationLevel16
	n0
	
	

	  }
	
	
	

	  searchSpaceType CHOICE {
	
	
	

	    common SEQUENCE {
	
	
	CSS, SISS

	    ue-Specific SEQUENCE {
	
	
	USS

	      dci-Formats
	formats0-1-And-1-1
	DCI Format 1_1 for tests 2 and 3
	Long_DCI

	
	formats0-0-And-1-0
	DCI Format 1_0 for test 1
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 5.3.2.1.2.4.3.1-3: PDSCH-Config
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-26

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	  resourceAllocation
	resourceAllocationType1
	
	Test 1

	}
	
	
	



5.3.2.1.2.4.3.2	Message exceptions for NSA
Same as 5.3.2.1.2.4.3.1
5.3.2.1.2.4.4	Test requirement
Table 5.3.2.1.2.4.4-1 defines the primary level settings.
For the parameters specified in Table 5.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.2.1.2.4.4-1.
Table 5.3.2.1.2.4.4-1: Test Requirements for 2 Tx PDCCH with 15 kHz SCS
	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24
	2
	4
	R.PDCCH. 1-2.2 FDD
	TDLC300-100
	2x2 Low
	1
	3.0

	2
	10 MHz
	48
	2
	8
	R.PDCCH. 1-2.5 FDD
	TDLC300-100
	2x2 Low
	1
	-0.3

	3
	10 MHz
	48
	1
	8
	R.PDCCH.1-1.3 FDD
	TDLA30-10
	2x2 Low
	1
	0.8



< Unchanged sections omitted >
[bookmark: _Toc27479467][bookmark: _Toc36058654][bookmark: _Toc44067577][bookmark: _Toc52716503][bookmark: _Toc58239148][bookmark: _Toc68246730][bookmark: _Toc75790043][bookmark: _Hlk79060423]5.3.2.2	TDD
The parameters specified in Table 5.3.2.2-1 are valid for all TDD tests unless otherwise stated.
Table 5.3.2.2-1: Test Parameters
	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	TDD UL-DL pattern
	
	FR1.30-1

	CCE to REG mapping type
	
	Test 3: non-interleaved
Other tests: interleaved
	interleaved

	Interleaver size
	
	3

	REG bundle size
	
	Test 3: 6
Other tests: 2
	6

	Shift Index
	
	0



[bookmark: _Toc27479468][bookmark: _Toc36058655][bookmark: _Toc44067578][bookmark: _Toc52716504][bookmark: _Toc58239149][bookmark: _Toc68246731][bookmark: _Toc75790044]5.3.2.2.1	2Rx TDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA
5.3.2.2.1.1	Test Purpose
This test verifies the demodulation performance of PDCCH under 2 receive antenna conditions and with a given SNR for which the average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified value in Table 5.3.2.2.1.3-1. The downlink physical setup is in accordance with Annex C.2.1.
5.3.2.2.1.2	Test applicability
This test applies to all types of NR UE release 15 and forward.
This test also applies to all types of EUTRA UE release 15 and forward supporting EN-DC.
5.3.2.2.1.3	Minimum conformance requirements 
For the parameters specified in Table 5.3.2.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.2.2.1.3-1. The downlink physical setup is in accordance with Annex C.2.1.
Table 5.3.2.2.1.3-1: Minimum performance for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 
	102
	1
	2
	R.PDCCH.2-1.1 TDD
	TDLA30-10
	1x2 Low
	1
	7.0

	2
	40 
	102
	1
	4
	R.PDCCH.2-1.2 TDD
	TDLC300- 100
	1x2 Low
	1
	3.0

	3
	40 
	48
	2
	16
	R.PDCCH.2-2.1 TDD
	TDLC300- 100
	1x2 Low
	1
	-3.8



The normative reference for this requirement is TS 38.101-4 [5] clause 5.3.2.2.
5.3.2.2.1.4	Test description
5.3.2.2.1.4.1	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.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-2 of 38.521-1 [7].
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.
For EN-DC within FR1 operation, setup the LTE link according to Annex D.
1.	Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.2 for TE diagram and section A.3.2.2 for UE diagram.
2.	The parameter settings for the cell are set up according to Table 5.3-1, Table 5.3.2.2-1 and Table 5.3.2.2.1.3-1 as appropriate.
3.	Downlink signals for NR cell are initially set up according to Annexes C.0, C.1, C.2 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with Connected without Release On, Test Mode On or EN-DC, DC bearer MCG and SCG, Connected without Release On, Test Mode On for NSA according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 5.3.2.2.1.4.3.
5.3.2.2.1.4.2	Test procedure
1.	SS transmits PDSCH via PDCCH with DCI format as specified in PDCCH Reference Channel for C_RNTI to transmit the DL RMC according to Table 5.3.2.2.1.3-1. The details of PDCCH are specified in Table 5.3-1, Table 5.3.2.2-1 and Table 5.3.2.2.1.3-1 respectively. The details of PDSCH are specified in Table A.3.3.2.2-3. The SS sends downlink MAC padding bits on the DL RMC.
2.	Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 5.3.2.2.1.3-1 as appropriate.
3.	Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause G.1.5. 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 5.3.2.2.1.5-1, pass the UE. Otherwise fail the UE.
4.	Repeat steps from 1 to 3 for each subtest in Table 5.3.2.2.1.3-1 as appropriate.
5.3.2.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clause 4.6.1 and 5.4.2.
5.3.2.2.1.4.3.1	Message exceptions for SA
Table 5.3.2.2.1.4.3.1-1: PDCCH-ControlResourceSet
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.0-6

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  controlResourceSetId
	ControlResourceSetId
	
	

	  frequencyDomainResources
	11111111 00000000 00000000 00000000 00000000 00000
	CORESET to use the least significant 48 RBs of the BWP
Test 3
	

	
	11111111 11111111 10000000 00000000 00000000 00000
	CORESET to use the least significant 102 RBs of the BWP
Test 1, 2
	

	  Duration
	2
	SearchSpace duration of 2 symbols
Test 3
	

	
	1
	SearchSpace duration of 1 symbol
Test 1, 2
	

	  cce-REG-MappingType CHOICE {
	
	
	

	    Interleaved SEQUENCE {
	Null
	
	Test 1,
Test 2

	reg-BundleSize
	n2
	
	1 Tx

	interleaverSize
	n3
	
	TDD

	      }
	
	
	

	    nonInterleaved
	null
	
	Test 3

	  }
	
	
	

	  precoderGranularity
	sameAsREG-bundle
	
	

	  tci-StatesPDCCH-ToAddList {
	0
	TCI State #0
	

	
	1
	TCI State #1
	

	    }
	
	
	

	}
	
	
	



Table 5.3.2.2.1.4.3.1-2: PDCCH Search Space
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.0-7 with condition USS

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  searchSpaceId
	2
	SearchSpaceId with condition USS
	USS

	  controlResourceSetId
	1
	ControlResourceSetId
	

	  monitoringSlotPeriodicityAndOffset CHOICE {
	
	
	

	    sl1
	NULL
	
	

	    }
	
	
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel2
	n1
	AL2
	Test 1

	    aggregationLevel4
	n1
	AL4
	Test 2

	    aggregationLevel16
	n1
	AL16
	Test 3

	    }
	
	
	

	}
	
	
	

	  searchSpaceType CHOICE {
	
	
	

	    common SEQUENCE {
	
	
	CSS, SISS

	    ue-Specific SEQUENCE {
	
	
	USS

	      dci-Formats
	formats0-1-And-1-1
	DCI Format 1_1 for test 2
	Long_DCI

	
	formats0-0-And-1-0
	DCI Format 1_0 for tests 1 and 3
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 5.3.2.2.1.4.3.1-3: PDSCH-ConfigVoid
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-26

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	    TCI-State[1]
	TCI-StateId 0
	
	

	      qcl-type1 {
	
	Type 1 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	Ssb : 0
	SSB # 0
	

	         Qcl-Type
	Type C
	
	

	      }
	
	
	

	      qcl-type2 {
	
	Type 2 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	Ssb : 0
	SSB # 0
	

	         Qcl-Type
	Type D
	
	

	      }
	
	
	

	    TCI-State[2]
	TCI-StateId 1
	Type 1 QCL information
	

	      qcl-type1 {
	
	
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	csi-rs : 0
	CSI-RS # 0
	

	         Qcl-Type
	Type A
	
	

	      }
	
	
	

	      qcl-type2 {
	
	Type 2 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	csi-rs : 0
	SSB # 0
	

	         Qcl-Type
	Type D
	
	

	      }
	
	
	

	  }
	
	
	

	}
	
	
	



Editor’s note: following table was renumbered to 3A. Conflict has to be resolved!
[bookmark: _Hlk35616594]Table 5.3.2.2.1.4.3.1-3A: PDSCH-Config
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-26 5.4.2.2-3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	  resourceAllocation
	resourceAllocationType1
	
	Test 1, 
Test 3

	}
	
	
	



5.3.2.2.1.4.3.2	Message exceptions for NSA
Same as 5.3.2.2.1.4.3.1.
5.3.2.2.1.5	Test requirement
Table 5.3.2.2.1.5-1 defines the primary level settings.
For the parameters specified in Table 5.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.2.2.1.5-1.
Table 5.3.2.2.1.5-1: Test Requirement for 1Tx PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 
	102
	1
	2
	R.PDCCH.2-1.1 TDD
	TDLA30-10
	1x2 Low
	1
	7.9

	2
	40 
	102
	1
	4
	R.PDCCH.2-1.2 TDD
	TDLC300- 100
	1x2 Low
	1
	3.9

	3
	40 
	48
	2
	16
	R.PDCCH.2-2.1 TDD
	TDLC300- 100
	1x2 Low
	1
	-2.9



[bookmark: _Toc27479469][bookmark: _Toc36058656][bookmark: _Toc44067579][bookmark: _Toc52716505][bookmark: _Toc58239150][bookmark: _Toc68246732][bookmark: _Toc75790045]5.3.2.2.2	2Rx TDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA
5.3.2.2.2.1	Test Purpose
This test verifies the demodulation performance of PDCCH under 2 receive antenna conditions and with a given SNR for which the average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified value in Table 5.3.2.2.2.3-1. The downlink physical setup is in accordance with Annex C.2.1.
5.3.2.2.2.2	Test applicability
This test applies to all types of NR UE release 15 and forward.
This test also applies to all types of EUTRA UE release 15 and forward supporting EN-DC.
5.3.2.2.2.3	Minimum conformance requirements 
For the parameters specified in Table 5.3.2.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.2.2.2.3-1. The downlink physical setup is in accordance with Annex C.2.1.
Table 5.3.2.2.2.3-1: Minimum performance for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 
	90
	1
	8
	R.PDCCH.2-1.3 TDD
	TDLC300-100
	2x2 Low
	1
	-1.2



The normative reference for this requirement is TS 38.101-4 [5] clause 5.3.2.2.
5.3.2.2.2.4	Test description
5.3.2.2.2.4.1	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.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-2 of 38.521-1 [7].
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.
For EN-DC within FR1 operation, setup the LTE link according to Annex D.
1.	Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.1 for TE diagram and section A.3.2.2 for UE diagram.
2.	The parameter settings for the cell are set up according to Table 5.3-1, Table 5.3.2.2-1 and Table 5.3.2.2.2.3-1 as appropriate.
3.	Downlink signals for NR cell are initially set up according to Annexes C.0, C.1, C.2 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with Connected without Release On, Test Mode On or EN-DC, DC bearer MCG and SCG, Connected without Release On, Test Mode On for NSA according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 5.3.2.2.2.4.3.
5.3.2.2.2.4.2	Test procedure
1.	SS transmits PDSCH via PDCCH with DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 5.3.2.2.2.3-1. The details of PDCCH are specified in Table 5.3-1, Table 5.3.2.2-1 and Table 5.3.2.2.2.3-1 respectively. The details of PDSCH are specified in Table A.3.3.2.2-3. The SS sends downlink MAC padding bits on the DL RMC.
2.	Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 5.3.2.2.2.3-1 as appropriate.
3.	Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause G.1.5. 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 5.3.2.2.2.5-1, pass the UE. Otherwise fail the UE.
5.3.2.2.2.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clauses 4.6.1 and 5.4.2.
5.3.2.2.2.4.3.1	Message exceptions for SA
Table 5.3.2.2.2.4.3.1-1: PDCCH-ControlResourceSet
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-6

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  controlResourceSetId
	ControlResourceSetId
	
	

	  frequencyDomainResources
	11111111 11111110 00000000 00000000 00000000 00000
	CORESET to use the least significant 90 RBs of the BWP
Test 1
	

	  Duration
	1
	SearchSpace duration of 1 symbols
Test 1
	

	  cce-REG-MappingType CHOICE {
	
	
	

	    Interleaved SEQUENCE {
	Null
	
	

	reg-BundleSize
	n6
	
	2 Tx

	interleaverSize
	n3
	
	TDD

	      }
	
	
	

	  }
	
	
	

	  precoderGranularity
	sameAsREG-bundle
	
	

	  tci-StatesPDCCH-ToAddList {
	0
	TCI State #0
	

	
	1
	TCI State #1
	

	    }
	
	
	

	}
	
	
	



Table 5.3.2.2.2.4.3.1-2: PDCCH Search Space
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.0-7 with condition USS

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  searchSpaceId
	2
	SearchSpaceId with condition USS
	USS

	  controlResourceSetId
	1
	ControlResourceSetId
	

	  monitoringSlotPeriodicityAndOffset CHOICE {
	
	
	

	    sl1
	NULL
	
	

	    }
	
	
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel8
	n1
	AL8
	Test 1

	    }
	
	
	

	}
	
	
	



Table 5.3.2.2.2.4.3.1-3: PDSCH-ConfigVoid
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-26

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	    TCI-State[1]
	TCI-StateId 0
	
	

	      qcl-type1 {
	
	Type 1 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	Ssb : 0
	SSB # 0
	

	         Qcl-Type
	Type C
	
	

	      }
	
	
	

	      qcl-type2 {
	
	Type 2 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	Ssb : 0
	SSB # 0
	

	         Qcl-Type
	Type D
	
	

	      }
	
	
	

	    TCI-State[2]
	TCI-StateId 1
	Type 1 QCL information
	

	      qcl-type1 {
	
	
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	csi-rs : 0
	CSI-RS # 0
	

	         Qcl-Type
	Type A
	
	

	      }
	
	
	

	      qcl-type2 {
	
	Type 2 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	csi-rs : 0
	SSB # 0
	

	         Qcl-Type
	Type D
	
	

	      }
	
	
	

	  }
	
	
	

	}
	
	
	



5.3.2.2.2.4.3.2	Message exceptions for NSA
Same as 5.3.2.2.2.4.3.1.
5.3.2.2.2.5	Test requirement
Table 5.3.2.2.2.5-1 defines the primary level settings.
For the parameters specified in Table 5.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.2.2.2.5-1.
Table 5.3.2.2.2.5-1: Test Requirement for 2Tx PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40
	90
	1
	8
	R.PDCCH.2-1.3 TDD
	TDLC300-100
	2x2 Low
	1
	-0.2




< Unchanged sections omitted >
[bookmark: _Toc27479470][bookmark: _Toc36058657][bookmark: _Toc44067580][bookmark: _Toc52716506][bookmark: _Toc58239151][bookmark: _Toc68246733][bookmark: _Toc75790046]5.3.3	4RX requirements
[bookmark: _Toc27479471][bookmark: _Toc36058658][bookmark: _Toc44067581][bookmark: _Toc52716507][bookmark: _Toc58239152][bookmark: _Toc68246734][bookmark: _Toc75790047]5.3.3.1	FDD
The parameters specified in Table 5.3.3.1-1 are valid for all FDD tests unless otherwise stated.
Table 5.3.3.1-1: Test Parameters
	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	CCE to REG mapping type
	
	nonInterleaved

	REG bundle size
	
	6

	Shift index
	
	0



[bookmark: _Toc27479472][bookmark: _Toc36058659][bookmark: _Toc44067582][bookmark: _Toc52716508][bookmark: _Toc58239153][bookmark: _Toc68246735][bookmark: _Toc75790048]5.3.3.1.1	4Rx FDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA
5.3.3.1.1.1	Test Purpose
This test verifies the demodulation performance of PDCCH under 4 receive antenna conditions and with a given SNR for which the average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified value in Table 5.3.3.1.1.3-1. The downlink physical setup is in accordance with Annex C.2.1.
5.3.3.1.1.2	Test applicability
This test applies to all types of NR UE release 15 and forward supporting 4 Rx antenna ports.
This test also applies to all types of EUTRA UE release 15 and forward supporting EN-DC and 4 Rx antenna ports.
5.3.3.1.1.3	Minimum conformance requirements 
For the parameters specified in Table 5.3.3.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.3.1.1.3-1. The downlink physical setup is in accordance with Annex C.2.1.
Table 5.3.3.1.1.3-1: Minimum performance for PDCCH with 15 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 
	24
	2
	2
	R.PDCCH. 1-2.1 FDD
	TDLA30-10
	1x4 Low
	1
	2.2

	2
	10 
	24
	2
	2
	R.PDCCH. 1-2.3 FDD
	TDLC300- 100
	1x4 Low
	1
	2.7

	3
	10 
	48
	2
	4
	R.PDCCH. 1-2.4 FDD
	TDLA30-10
	1x4 Low
	1
	0.2

	4
	10 
	48
	1
	4
	R.PDCCH.1-1.1 FDD 
	TDLA30-10
	1x4 Low
	1
	-0.4

	5
	10 
	48
	2
	16
	R.PDCCH. 1-2.6 FDD
	TDLA30-10
	1x4 Medium A
	1
	-3.2



The normative reference for this requirement is TS 38.101-4 [5] clause 5.3.3.1.
5.3.3.1.1.4	Test description
5.3.3.1.1.4.1	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.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [7].
Configurations of PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.
For EN-DC within FR1 operation, setup the LTE link according to Annex D.
1.	Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.3 for TE diagram and section A.3.2.5 for UE diagram.
2.	The parameter settings for the cell are set up according to Table 5.3-1, Table 5.3.3.1-1 and Table 5.3.3.1.1.3-1 as appropriate.
3.	Downlink signals for NR cell are initially set up according to Annexes C.0, C.1, C.2 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with Connected without Release On, Test Mode On or EN-DC, DC bearer MCG and SCG, Connected without Release On, Test Mode On for NSA according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 5.3.3.1.1.4.3.
5.3.3.1.1.4.2	Test procedure
1.	SS transmits PDCCH with DCI format as specified in PDCCH Reference Channelfor C_RNTI to transmit the DL RMC according to Table 5.3.3.1.1.3-1. The details of PDCCH are specified in Table 5.3-1, Table 5.3.3.1-1 and Table 5.3.3.1.1.3-1 respectively. The details of PDSCH are specified in Table A.3.3.1.1-3. The SS sends downlink MAC padding bits on the DL RMC.
2.	Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 5.3.3.1.1.3-1 as appropriate.
3.	Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause G.1.5. 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 5.3.3.1.1.5-1, pass the UE. Otherwise fail the UE.
4.	Repeat steps from 1 to 3 for each subtest in Table 5.3.3.1.1.3-1 as appropriate.
5.3.3.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clauses 4.6.1 and 5.4.2.
5.3.3.1.1.4.3.1	Message exceptions for SA
Table 5.3.3.1.1.4.3.1-1: PDCCH-ControlResourceSet
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-6

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  controlResourceSetId
	ControlResourceSetId
	
	

	  frequencyDomainResources
	11111111 00000000 00000000 00000000 00000000 00000
	CORESET to use the least significant 48 RBs of the BWP
Test 3, 4, 5
	

	
	11110000 00000000 00000000 00000000 00000000 00000
	CORESET to use the least significant 24 RBs of the BWP
Test 1, 2
	

	  Duration
	2
	SearchSpace duration of 2 symbols
Test 1, 2, 3, 5
	

	
	1
	SearchSpace duration of 1 symbol
Test 4
	

	  precoderGranularity
	sameAsREG-bundle
	
	

	  tci-StatesPDCCH-ToAddList {
	0
	TCI State #0
	

	
	1
	TCI State #1
	

	 }
	
	
	

	}
	
	
	



Table 5.3.3.1.1.4.3.1-2: PDCCH Search Space
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-7 with condition USS

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  searchSpaceId
	2
	SearchSpaceId with condition USS
	USS

	  controlResourceSetId
	1
	ControlResourceSetId
	

	  monitoringSlotPeriodicityAndOffset CHOICE {
	
	
	

	    sl1
	NULL
	
	

	    }
	
	
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel2
	n1
	AL2
	Test 1, Test 2

	    aggregationLevel4
	n1
	AL4
	Test 3, Test 4

	    aggregationLevel16
	n1
	AL16
	Test 5

	    }
	
	
	

	}
	
	
	

	  searchSpaceType CHOICE {
	
	
	

	    common SEQUENCE {
	
	
	CSS, SISS

	    ue-Specific SEQUENCE {
	
	
	USS

	      dci-Formats
	formats0-1-And-1-1
	DCI Format 1_1 for tests 2 and 3
	Long_DCI

	
	formats0-0-And-1-0
	DCI Format 1_0 for tests 1, 4, 5
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 5.3.3.1.1.4.3.1-3: PDSCH-ConfigVoid
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-26

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	    TCI-State[1]
	TCI-StateId 0
	
	

	      qcl-type1 {
	
	Type 1 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	Ssb : 0
	SSB # 0
	

	         Qcl-Type
	Type C
	
	

	      }
	
	
	

	      qcl-type2 {
	
	Type 2 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	Ssb : 0
	SSB # 0
	

	         Qcl-Type
	Type D
	
	

	      }
	
	
	

	    TCI-State[2]
	TCI-StateId 1
	Type 1 QCL information
	

	      qcl-type1 {
	
	
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	csi-rs : 0
	CSI-RS # 0
	

	         Qcl-Type
	Type A
	
	

	      }
	
	
	

	      qcl-type2 {
	
	Type 2 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	csi-rs : 0
	SSB # 0
	

	         Qcl-Type
	Type D
	
	

	      }
	
	
	

	  }
	
	
	

	}
	
	
	



Editor’s note: duplicated table below was renamed to 3A. Conflict has to be resolved!
Table 5.3.3.1.1.4.3.1-3A: PDSCH-Config
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-26 5.4.2.2-3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	  resourceAllocation
	resourceAllocationType1
	
	Test 1,
Test 4,
Test 5

	}
	
	
	



5.3.3.1.1.4.3.2	Message exceptions for NSA
Same as 5.3.3.1.1.4.3.1.
5.3.3.1.1.5	Test requirement
Table 5.3.3.1.1.5-1 defines the primary level settings.
For the parameters specified in Table 5.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.3.1.1.5-1.
Table 5.3.3.1.1.5-1: Test Requirement for 1Tx PDCCH with 15 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10
	24
	2
	2
	R.PDCCH. 1-2.1 FDD
	TDLA30-10
	1x4 Low
	1
	3.1

	2
	10
	24
	2
	2
	R.PDCCH. 1-2.3 FDD
	TDLC300- 100
	1x4 Low
	1
	3.6

	3
	10
	48
	2
	4
	R.PDCCH. 1-2.4 FDD
	TDLA30-10
	1x4 Low
	1
	1.1

	4
	10
	48
	1
	4
	R.PDCCH.1-1.1 FDD 
	TDLA30-10
	1x4 Low
	1
	0.5

	5
	10
	48
	2
	16
	R.PDCCH. 1-2.6 FDD
	TDLA30-10
	1x4 Medium A
	1
	-2.3


< Unchanged sections omitted >
[bookmark: _Toc27479473][bookmark: _Toc36058660][bookmark: _Toc44067583][bookmark: _Toc52716509][bookmark: _Toc58239154][bookmark: _Toc68246736][bookmark: _Toc75790049]5.3.3.1.2	4Rx FDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA
5.3.3.1.2.1	Test Purpose
This test verifies the demodulation performance of PDCCH under 4 receive antenna conditions and with a given SNR for which the average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified value in Table 5.3.3.1.2.3-1. The downlink physical setup is in accordance with Annex C.2.1.
5.3.3.1.2.2	Test applicability
This test applies to all types of NR UE release 15 and forward supporting 4 Rx antenna ports.
This test also applies to all types of EUTRA UE release 15 and forward supporting EN-DC and 4 Rx antenna ports.
5.3.3.1.2.3	Minimum conformance requirements
For the parameters specified in Table 5.3.3.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.3.1.2.3-1. The downlink physical setup is in accordance with Annex C.2.1.
Table 5.3.3.1.2.3-1: Minimum performance for PDCCH with 15 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10
	24
	2
	4
	R.PDCCH. 1-2.2 FDD
	TDLC300-100
	2x4 Low
	1
	-1.9

	2
	10
	48
	2
	8
	R.PDCCH. 1-2.5 FDD
	TDLC300-100
	2x4 Low
	1
	-4.5

	3
	10
	48
	1
	4
	R.PDCCH.1-1.2 FDD
	TDLA30-10
	2x4 Low
	1
	-1.0



The normative reference for this requirement is TS 38.101-4 [5] clause 5.3.3.1.
5.3.3.1.2.4	Test description
5.3.3.1.2.4.1	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.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [7].
Configurations of PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.
For EN-DC within FR1 operation, setup the LTE link according to Annex D.
1.	Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.4 for TE diagram and section A.3.2.5 for UE diagram.
2.	The parameter settings for the cell are set up according to Table 5.3-1, Table 5.3.3.1-1 and Table 5.3.3.1.2.3-1 as appropriate.
3.	Downlink signals for NR cell are initially set up according to Annexes C.0, C.1, C.2 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with Connected without Release On, Test Mode On or EN-DC, DC bearer MCG and SCG, Connected without Release On, Test Mode On) for NSA according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 5.3.3.1.2.4.3.
5.3.3.1.2.4.2	Test procedure
1.	SS transmits PDCCH with DCI format as specified in PDCCH Reference Channel for C_RNTI to transmit the DL RMC according to Table 5.3.3.1.2.3-1. The details of PDCCH are specified in Table 5.3-1, Table 5.3.3.1-1 and Table 5.3.3.1.2.3-1 respectively. The details of PDSCH are specified in Table A.3.3.1.1-3. The SS sends downlink MAC padding bits on the DL RMC.
2.	Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 5.3.3.1.2.3-1 as appropriate.
3.	Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause G.1.5. 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 5.3.3.1.2.5-1, pass the UE. Otherwise fail the UE.
4.	Repeat steps from 1 to 3 for each subtest in Table 5.3.3.1.2.3-1 as appropriate.
5.3.3.1.2.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clauses 4.6.1 and 5.4.2.
5.3.3.1.2.4.3.1	Message exceptions for SA
Table 5.3.3.1.2.4.3.1-1: PDCCH-ControlResourceSet
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.0-6

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  controlResourceSetId
	ControlResourceSetId
	
	

	  frequencyDomainResources
	11111111 00000000 00000000 00000000 00000000 00000
	CORESET to use the least significant 48 RBs of the BWP
Test 2, 3
	

	
	11110000 00000000 00000000 00000000 00000000 00000
	CORESET to use the least significant 24 RBs of the BWP
Test 1
	

	  Duration
	2
	SearchSpace duration of 2 symbols
Test 1, 2
	

	
	1
	SearchSpace duration of 1 symbol
Test3 
	

	  precoderGranularity
	sameAsREG-bundle
	
	

	  tci-StatesPDCCH-ToAddList {
	0
	TCI State #0
	

	
	1
	TCI State #1
	

	 }
	
	
	

	}
	
	
	



Table 5.3.3.1.2.4.3.1-2: PDCCH Search Space
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.0-7 with condition USS

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  searchSpaceId
	2
	SearchSpaceId with condition USS
	USS

	  controlResourceSetId
	1
	ControlResourceSetId
	

	  monitoringSlotPeriodicityAndOffset CHOICE {
	
	
	

	    sl1
	NULL
	
	

	    }
	
	
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel4
	n1
	AL4
	Test 1, Test 3

	    aggregationLevel8
	n1
	AL8
	Test 2

	    }
	
	
	

	}
	
	
	

	  searchSpaceType CHOICE {
	
	
	

	    common SEQUENCE {
	
	
	CSS, SISS

	    ue-Specific SEQUENCE {
	
	
	USS

	      dci-Formats
	formats0-1-And-1-1
	DCI Format 1_1 for tests 2 and 3
	Long_DCI

	
	formats0-0-And-1-0
	DCI Format 1_0 for test 1
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 5.3.3.1.2.4.3.1-3: PDSCH-ConfigVoid
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-26

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	    TCI-State[1]
	TCI-StateId 0
	
	

	      qcl-type1 {
	
	Type 1 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	Ssb : 0
	SSB # 0
	

	         Qcl-Type
	Type C
	
	

	      }
	
	
	

	      qcl-type2 {
	
	Type 2 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	Ssb : 0
	SSB # 0
	

	         Qcl-Type
	Type D
	
	

	      }
	
	
	

	    TCI-State[2]
	TCI-StateId 1
	Type 1 QCL information
	

	      qcl-type1 {
	
	
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	csi-rs : 0
	CSI-RS # 0
	

	         Qcl-Type
	Type A
	
	

	      }
	
	
	

	      qcl-type2 {
	
	Type 2 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	csi-rs : 0
	SSB # 0
	

	         Qcl-Type
	Type D
	
	

	      }
	
	
	

	  }
	
	
	

	}
	
	
	



Editor’s note: duplicated table below was renamed to 3A. Conflict has to be resolved!
Table 5.3.3.1.2.4.3.1-3A: PDSCH-Config
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-26 5.4.2.2-3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	  resourceAllocation
	resourceAllocationType1
	
	Test 1

	}
	
	
	



5.3.3.1.2.4.3.2	Message exceptions for NSA
Same as 5.3.3.1.2.4.3.1.
5.3.3.1.2.5	Test requirement
Table 5.3.3.1.2.5-1 defines the primary level settings.
For the parameters specified in Table 5.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.3.1.2.5-1.
Table 5.3.3.1.2.5-1: Test Requirement for 2Tx PDCCH with 15 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10
	24
	2
	4
	R.PDCCH. 1-2.2 FDD
	TDLC300-100
	2x4 Low
	1
	-0.9

	2
	10
	48
	2
	8
	R.PDCCH. 1-2.5 FDD
	TDLC300-100
	2x4 Low
	1
	-3.5

	3
	10
	48
	1
	4
	R.PDCCH.1-1.2 FDD
	TDLA30-10
	2x4 Low
	1
	0


< Unchanged sections omitted >
[bookmark: _Toc27479474][bookmark: _Toc36058661][bookmark: _Toc44067584][bookmark: _Toc52716510][bookmark: _Toc58239155][bookmark: _Toc68246737][bookmark: _Toc75790050]5.3.3.2	TDD
The parameters specified in Table 5.3.3.2-1 are valid for all TDD tests unless otherwise stated.
Table 5.3.3.2-1: Common Test Parameters
	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	TDD UL-DL pattern
	
	FR1.30-1

	CCE to REG mapping type
	
	Test 3: Non-interleaved
Other tests: interleaved
	interleaved

	
	
	
	

	Interleaver size
	
	3

	REG bundle size
	
	Test 3: 6
Other tests: 2
	6

	Shift Index
	
	0



[bookmark: _Toc27479475][bookmark: _Toc36058662][bookmark: _Toc44067585][bookmark: _Toc52716511][bookmark: _Toc58239156][bookmark: _Toc68246738][bookmark: _Toc75790051]5.3.3.2.1	4Rx TDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA
5.3.3.2.1.1	Test Purpose
This test verifies the demodulation performance of PDCCH under 4 receive antenna conditions and with a given SNR for which the average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified value in Table 5.3.3.2.1.3-1. The downlink physical setup is in accordance with Annex C.2.1.
5.3.3.2.1.2	Test applicability
This test applies to all types of NR UE release 15 and forward supporting 4 Rx antenna ports.
This test also applies to all types of EUTRA UE release 15 and forward supporting EN-DC and 4 Rx antenna ports.
5.3.3.2.1.3	Minimum conformance requirements 
For the parameters specified in Table 5.3.3.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.3.2.1.3-1. The downlink physical setup is in accordance with Annex C.2.1.
Table 5.3.3.2.1.3-1: Minimum performance for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40
	102
	1
	2
	R.PDCCH.2-1.1 TDD
	TDLA30-10
	1x4 Low
	1
	2.1

	2
	40
	102
	1
	4
	R.PDCCH.2-1.2 TDD
	TDLC300-100
	1x4 Low
	1
	-0.9

	3
	40
	48
	2
	16
	R.PDCCH.2-2.1 TDD
	TDLA30-10
	1x4 Medium A
	1
	-3.6



The normative reference for this requirement is TS 38.101-4 [5] clause 5.3.3.2.
5.3.3.2.1.4	Test description
5.3.3.2.1.4.1	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.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-2 of 38.521-1 [7].
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.
For EN-DC within FR1 operation, setup the LTE link according to Annex D.
1.	Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.3 for TE diagram and section A.3.2.5 for UE diagram.
2.	The parameter settings for the cell are set up according to Table 5.3-1, Table 5.3.3.2-1 and Table 5.3.3.2.1.3-1 as appropriate.
3.	Downlink signals for NR cell are initially set up according to Annexes C.0, C.1, C.2 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with Connected without Release On, Test Mode On or EN-DC, DC bearer MCG and SCG, Connected without Release On, Test Mode On) for NSA according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 5.3.3.2.1.4.3.
5.3.3.2.1.4.2	Test procedure
1.	SS transmits PDSCH via PDCCH with DCI format as specified in PDCCH Reference Channel for C_RNTI to transmit the DL RMC according to Table 5.3.3.2.1.3-1. The details of PDCCH are specified in Table 5.3-1, Table 5.3.3.2-1 and Table 5.3.3.2.1.3-1 respectively. The details of PDSCH are specified in Table A.3.3.2.2-3. The SS sends downlink MAC padding bits on the DL RMC.
2.	Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 5.3.3.2.1.3-1 as appropriate.
3.   Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause [G.1.x]. 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 5.3.3.2.1.5-1, pass the UE. Otherwise fail the UE.
4.	Repeat steps from 1 to 3 for each subtest in Table 5.3.3.2.1.3-1 as appropriate.
5.3.3.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clauses 4.6.1 and 5.4.2.
5.3.3.2.1.4.3.1	Message exceptions for SA
Table 5.3.3.2.1.4.3.1-1: PDCCH-ControlResourceSet
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.0-6

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  controlResourceSetId
	ControlResourceSetId
	
	

	  frequencyDomainResources
	11111111 00000000 00000000 00000000 00000000 00000
	CORESET to use the least significant 48 RBs of the BWP
Test 3
	

	
	11111111 11111111 10000000 00000000 00000000 00000
	CORESET to use the least significant 102 RBs of the BWP
Test 1, 2
	

	  Duration
	2
	SearchSpace duration of 2 symbols
Test 3
	

	
	1
	SearchSpace duration of 1 symbol
Test 1, 2
	

	  cce-REG-MappingType CHOICE {
	
	
	

	    Interleaved SEQUENCE {
	Null
	
	Test 1,
Test 2

	reg-BundleSize
	n2
	
	1 Tx

	interleaverSize
	n3
	
	TDD

	      }
	
	
	

	    nonInterleaved
	null
	
	Test 3

	  }
	
	
	

	  precoderGranularity
	sameAsREG-bundle
	
	

	  tci-StatesPDCCH-ToAddList {
	0
	TCI State #0
	

	
	1
	TCI State #1
	

	    }
	
	
	

	
	
	
	

	}
	
	
	



Table 5.3.3.2.1.4.3.1-2: PDCCH Search Space
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.0-7 with condition USS

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  searchSpaceId
	2
	SearchSpaceId with condition USS
	USS

	  controlResourceSetId
	1
	ControlResourceSetId
	

	  monitoringSlotPeriodicityAndOffset CHOICE {
	
	
	

	    sl1
	NULL
	
	

	    }
	
	
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel2
	n1
	AL2
	Test 1

	    aggregationLevel4
	n1
	AL4
	Test 2

	    aggregationLevel16
	n1
	AL16
	Test 3

	    }
	
	
	

	}
	
	
	

	  searchSpaceType CHOICE {
	
	
	

	    common SEQUENCE {
	
	
	CSS, SISS

	    ue-Specific SEQUENCE {
	
	
	USS

	      dci-Formats
	formats0-1-And-1-1
	DCI Format 1_1 for test 2
	Long_DCI

	
	formats0-0-And-1-0
	DCI Format 1_0 for test 1 and 3
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 5.3.3.2.1.4.3.1-3: PDSCH-ConfigVoid
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-26

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	    TCI-State[1]
	TCI-StateId 0
	
	

	      qcl-type1 {
	
	Type 1 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	Ssb : 0
	SSB # 0
	

	         Qcl-Type
	Type C
	
	

	      }
	
	
	

	      qcl-type2 {
	
	Type 2 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	Ssb : 0
	SSB # 0
	

	         Qcl-Type
	Type D
	
	

	      }
	
	
	

	    TCI-State[2]
	TCI-StateId 1
	Type 1 QCL information
	

	      qcl-type1 {
	
	
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	csi-rs : 0
	CSI-RS # 0
	

	         Qcl-Type
	Type A
	
	

	      }
	
	
	

	      qcl-type2 {
	
	Type 2 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	csi-rs : 0
	SSB # 0
	

	         Qcl-Type
	Type D
	
	

	      }
	
	
	

	  }
	
	
	

	}
	
	
	



Editor’s note: duplicated table below was renamed to 3A. Conflict has to be resolved!
Table 5.3.3.2.1.4.3.1-3A: PDSCH-Config
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-26 5.4.2.2-3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	  resourceAllocation
	resourceAllocationType1
	
	Test 1,
Test 3

	}
	
	
	



5.3.3.2.1.4.3.2	Message exceptions for NSA
Same as 5.3.3.2.1.4.3.1.
5.3.3.2.1.5	Test requirement
Table 5.3.3.2.1.5-1 defines the primary level settings.
For the parameters specified in Table 5.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.3.2.1.5-1.
Table 5.3.3.2.1.5-1: Test Requirement for 1Tx PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 
	102
	1
	2
	R.PDCCH.2-1.1 TDD
	TDLA30-10
	1x4 Low
	1
	3

	2
	40 
	102
	1
	4
	R.PDCCH.2-1.2 TDD
	TDLC300-100
	1x4 Low
	1
	0

	3
	40 
	48
	2
	16
	R.PDCCH.2-2.1 TDD
	TDLA30-10
	1x4 Medium A
	1
	-2.7



[bookmark: _Toc27479476][bookmark: _Toc36058663][bookmark: _Toc44067586][bookmark: _Toc52716512][bookmark: _Toc58239157][bookmark: _Toc68246739][bookmark: _Toc75790052]5.3.3.2.2	4Rx TDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA
5.3.3.2.2.1	Test Purpose
This test verifies the demodulation performance of PDCCH under 4 receive antenna conditions and with a given SNR for which the average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified value in Table 5.3.3.2.2.3-1. The downlink physical setup is in accordance with Annex C.2.1.
5.3.3.2.2.2	Test applicability
This test applies to all types of NR UE release 15 and forward supporting 4 Rx antenna ports.
This test also applies to all types of EUTRA UE release 15 and forward supporting EN-DC and 4 Rx antenna ports.
5.3.3.2.2.3	Minimum conformance requirements
For the parameters specified in Table 5.3.3.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.3.2.2.3-1. The downlink physical setup is in accordance with Annex C.2.1.
Table 5.3.3.2.2.3-1: Minimum performance for PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 
	90
	1
	8
	R.PDCCH.2-1.3
	TDLC300-100
	2x4 Low
	1
	-4.3



The normative reference for this requirement is TS 38.101-4 [5] clause 5.3.3.2.
5.3.3.2.2.4	Test description
5.3.3.2.2.4.1	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.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-2 of 38.521-1 [7].
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.
For EN-DC within FR1 operation, setup the LTE link according to Annex D.
1.	Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.4 for TE diagram and section A.3.2.5 for UE diagram.
2.	The parameter settings for the cell are set up according to Table 5.3-1, Table 5.3.3.2-1 and Table 5.3.3.2.2.3-1 as appropriate.
3.	Downlink signals for NR cell are initially set up according to Annexes C.0, C.1, C.2 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with Connected without Release On, Test Mode On or EN-DC, DC bearer MCG and SCG, Connected without Release On, Test Mode On for NSA according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 5.3.3.2.2.4.3.
5.3.3.2.2.4.2	Test procedure
1.	SS transmits PDSCH via PDCCH with DCI format as specified in PDCCH Reference Channel for C_RNTI to transmit the DL RMC according to Table 5.3.3.2.2.3-1. The details of PDCCH are specified in Table 5.3-1, Table 5.3.3.2-1 and Table 5.3.3.2.2.3-1. The details of PDSCH are specified in Table A.3.3.2.2-3. The SS sends downlink MAC padding bits on the DL RMC.
2.	Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 5.3.3.2.2.3-1 as appropriate.
3.	Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause G.1.5. 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 5.3.3.2.2.5-1, pass the UE. Otherwise fail the UE.
4.	Repeat steps from 1 to 3 for each subtest in Table 5.3.3.2.2.3-1 as appropriate.
5.3.3.2.2.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clause 4.6.1 and 5.4.2.
5.3.3.2.2.4.3.1	Message exceptions for SA
Table 5.3.3.2.2.4.3.1-1: PDCCH-ControlResourceSet
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-6

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  controlResourceSetId
	ControlResourceSetId
	
	

	  frequencyDomainResources
	11111111 11111110 00000000 00000000 00000000 00000
	CORESET to use the least significant 90 RBs of the BWP
Test 1
	

	  Duration
	1
	SearchSpace duration of 1 symbols
Test 1
	

	  cce-REG-MappingType CHOICE {
	
	
	

	    Interleaved SEQUENCE {
	Null
	
	

	reg-BundleSize
	n6
	
	2 Tx

	interleaverSize
	n3
	
	TDD

	      }
	
	
	

	  }
	
	
	

	  precoderGranularity
	sameAsREG-bundle
	
	

	  tci-StatesPDCCH-ToAddList {
	0
	TCI State #0
	

	
	1
	TCI State #1
	

	    }
	
	
	

	
	
	
	

	}
	
	
	



Table 5.3.3.2.2.4.3.1-2: PDCCH Search Space
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.0-7 with condition USS

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  searchSpaceId
	2
	SearchSpaceId with condition USS
	USS

	  controlResourceSetId
	1
	ControlResourceSetId
	

	  monitoringSlotPeriodicityAndOffset CHOICE {
	
	
	

	    sl1
	NULL
	
	

	    }
	
	
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel8
	n1
	AL8
	Test 1

	    }
	
	
	

	}
	
	
	



Table 5.3.3.2.2.4.3.1-3: PDSCH-ConfigVoid
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-26

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	    TCI-State[1]
	TCI-StateId 0
	
	

	      qcl-type1 {
	
	Type 1 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	Ssb : 0
	SSB # 0
	

	         Qcl-Type
	Type C
	
	

	      }
	
	
	

	      qcl-type2 {
	
	Type 2 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	Ssb : 0
	SSB # 0
	

	         Qcl-Type
	Type D
	
	

	      }
	
	
	

	    TCI-State[2]
	TCI-StateId 1
	Type 1 QCL information
	

	      qcl-type1 {
	
	
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	csi-rs : 0
	CSI-RS # 0
	

	         Qcl-Type
	Type A
	
	

	      }
	
	
	

	      qcl-type2 {
	
	Type 2 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	csi-rs : 0
	SSB # 0
	

	         Qcl-Type
	Type D
	
	

	      }
	
	
	

	  }
	
	
	

	}
	
	
	



5.3.3.2.2.4.3.2	Message exceptions for NSA
FFS
5.3.3.2.2.5	Test requirement
Table 5.3.3.2.2.5-1 defines the primary level settings.
For the parameters specified in Table 5.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.3.2.2.5-1.
Table 5.3.3.2.2.5-1: Test Requirement for 2Tx PDCCH with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40
	90
	1
	8
	R.PDCCH.2-1.3
	TDLC300-100
	2x4 Low
	1
	-3.3



< End of changes >

