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<< Start of Changes >>
[bookmark: _Toc27479408][bookmark: _Toc36058595][bookmark: _Toc44067518][bookmark: _Toc52716442][bookmark: _Toc58239080][bookmark: _Toc68246661][bookmark: _Toc75789921][bookmark: _Toc84264550][bookmark: _Toc90560674][bookmark: _Toc75790037][bookmark: _Toc84264725][bookmark: _Toc90560867]5	Demodulation performance requirements (Conducted requirements)
[bookmark: _Toc27479409][bookmark: _Toc36058596][bookmark: _Toc44067519][bookmark: _Toc52716443][bookmark: _Toc58239081][bookmark: _Toc68246662][bookmark: _Toc75789922][bookmark: _Toc84264551][bookmark: _Toc90560675]5.1	General
[bookmark: _Toc27479410][bookmark: _Toc36058597][bookmark: _Toc44067520][bookmark: _Toc52716444][bookmark: _Toc58239082][bookmark: _Toc68246663][bookmark: _Toc75789923][bookmark: _Toc84264552][bookmark: _Toc90560676]5.1.1	Applicability of requirements
[bookmark: _Toc27479411][bookmark: _Toc36058598][bookmark: _Toc44067521][bookmark: _Toc52716445][bookmark: _Toc58239083][bookmark: _Toc68246664][bookmark: _Toc75789924][bookmark: _Toc84264553][bookmark: _Toc90560677]5.1.1.1	General
The minimum performance requirements are applicable to all FR1 operating bands defined in TS 38.101-1 [2].
The minimum performance requirements in Clause 5 are mandatory for UE supporting NR operation, except test cases listed in Clauses 5.1.1.3, 5.1.1.4.
[bookmark: _Toc27479412][bookmark: _Toc36058599][bookmark: _Toc44067522][bookmark: _Toc52716446][bookmark: _Toc58239084][bookmark: _Toc68246665][bookmark: _Toc75789925][bookmark: _Toc84264554][bookmark: _Toc90560678]5.1.1.2	Applicability of requirements for different number of RX antenna ports
The number of RX antenna ports for different RF operating bands is up to UE declaration.
The UE shall support 2 or 4 RX antenna ports for different RF operating bands. The operating bands, where 4 RX antenna ports shall be the baseline, are defined in Clause 7.2 of TS 38.101-1 [3]. The UE requirements applicability for UEs with different number of RX antenna ports is defined in Table 5.1.1.2-1.
Table 5.1.1.2-1: Requirements applicability
	Supported RX antenna ports
	Test type
	Test list

	UE supports only 2RX 
	PDSCH
	All tests in Clause 5.2.2

	
	PDCCH
	All tests in Clause 5.3.2

	
	PBCH
	All tests in Clause 5.4.2

	UE supports only 4RX or both 2RX and 4RX
	PDSCH
	All tests in Clause 5.2.3

	
	PDCCH
	All tests in Clause 5.3.3

	
	PBCH
	All tests in Clause 5.4.2 or 5.4.3 Note 1

	Note 1:	Requirements for PBCH with 4Rx is up to UE declaration



[bookmark: _Toc27479413][bookmark: _Toc36058600][bookmark: _Toc44067523][bookmark: _Toc52716447][bookmark: _Toc58239085][bookmark: _Toc68246666][bookmark: _Toc75789926][bookmark: _Toc84264555][bookmark: _Toc90560679]5.1.1.3	Applicability of requirements for optional UE features
The performance requirements in Table 5.1.1.3-1 shall apply for UEs which support optional UE features only.
Table 5.1.1.3-1: Requirements applicability for optional UE features
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	SU-MIMO Interference Mitigation advanced receiver
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.1 (Test 3-1)

Clause 5.2.3.1.1 (Test 5-1)
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.1 (Test 3-1)

Clause 5.2.3.2.1 (Test 5-1)
	

	Alternative additional DMRS position for co-existence with LTE CRS (additionalDMRS-DL-Alt)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.4 (Test 1-2)
Clause 5.2.3.1.4 (Test 1-2)
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.4 (Test 1-2)

Clause 5.2.3.2.4 (Test 1-2)
	

	Basic DL NR-NR CA operation (supportedBandCombinationList)
	NR CA
	SDR
	Clause 5.5A.1
	1) Up to 16 DL carriers
2) Same numerology across carrier for data/control channel at a given time

	Enhanced demodulation processing for HST-SFN joint transmission scheme with velocity up to 500km/h
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.9 (Test 1-1)

Clause 5.2.3.1.9 (Test 1-1)
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.9 (Test 1-1)

Clause 5.2.3.2.9 (Test 1-1)
	

	Single DCI based SDM transmission for multi-TRxP (singleDCI-SDM-scheme-r16)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.11
Clause 5.2.3.1.11
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.11
Clause 5.2.3.2.11
	

	Multi DCI based multi-TRxP support (multiDCI-MultiTRP-r16)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.12
Clause 5.2.3.1.12
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.12
Clause 5.2.3.2.12
	

	Single DCI based FDM Scheme-A for multi-TRxP(supportFDM-SchemeA-r16)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.13
Clause 5.2.3.1.13
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.13
Clause 5.2.3.2.13
	

	Single DCI based inter-slot TDM for multi-TRxP (supportInter-slotTDM-r16)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.14
Clause 5.2.3.1.14
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.14
Clause 5.2.3.2.14
	

	Maximum number of TCI states in Single-DCI based inter-slot TDM (maxNumberTCI-states-r16)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.14
Clause 5.2.3.1.14
	The requirements apply only when maxNumberTCI-states-r16 = 2.

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.14
Clause 5.2.3.2.14
	

	Alternative 64QAM MCS table for PDSCHNew 64QAM MCS table for PDSCH (dl-64QAM-MCS-TableAlt)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.5
Clause 5.2.3.1.5
Clause 5.2.2.1.6
Clause 5.2.3.1.6
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.5
Clause 5.2.3.2.5
Clause 5.2.2.2.6
Clause 5.2.3.2.6
	

	CQI table with target BLER of 10^-5New CQI table (cqi-TableAlt)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.5
Clause 5.2.3.1.5
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.5
Clause 5.2.3.2.5
	

	PDSCH repetitions over multiple slots (pdsch-RepetitionMultiSlots)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.6
Clause 5.2.3.1.6
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.6
Clause 5.2.3.2.6
	

	UE PDSCH processing capability #2 (pdsch-ProcessingType2)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.7
Clause 5.2.3.1.7
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.7
Clause 5.2.3.2.7
	

	Pre-emption indication for DL (pre-EmptIndication-DL)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.8
Clause 5.2.3.1.8
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.8
Clause 5.2.3.2.8
	

	DRX Adaptation (drx-adaptation-r16)
	FR1 FDD
	PDCCH
	Clause 5.3.2.1.3
	If the Test 1 in Clause 5.3.2.1.3 is passed, the test coverage can be considered fulfilled without executing Test 3 in clause 5.3.2.1.1.

	
	FR1 TDD
	PDCCH
	Clause 5.3.2.2.3
	If the Test 1 in Clause 5.3.2.2.3 is passed, the test coverage can be considered fulfilled without executing Test 2 in clause 5.3.2.2.1.

	
	FR1 FDD
	PDCCH
	Clause 5.3.3.1.3
	If the Test 1 in Clause 5.3.3.1.3 is passed, the test coverage can be considered fulfilled without executing Test 3 in clause 5.3.3.1.1.

	
	FR1 TDD
	PDCCH
	Clause 5.3.3.2.3
	If the Test 1 in Clause 5.3.3.2.3 is passed, the test coverage can be considered fulfilled without executing Test 2 in clause 5.3.3.2.1.



<< Sections skipped >>
5.3	PDCCH demodulation requirements
<< Sections skipped >>
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5.3.2.1	FDD
<< Sections skipped >>
[bookmark: _Toc84264731][bookmark: _Toc90560873]5.3.2.1.3	2Rx FDD FR1 PDCCH 1 Tx antenna performance for power saving
5.3.2.1.3.1	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 5.3.2.1.3.3-2. The downlink physical setup is in accordance with Annex C.2.1.
5.3.2.1.3.2	Test applicability
This test applies to all types of NR UE release 16 and forward supporting Long DRX and DRX adaptation
This test also applies to all types of EUTRA UE release 16 and forward supporting EN-DC and Long DRX and DRX adaptation.
5.3.2.1.3.3	Minimum conformance requirements 
The parameters specified in Table 5.3.2.1.3.3-1 are valid for FDD test unless otherwise stated.
Table 5.3.2.1.3.3-1: Test Parameters
	Parameter
	Unit
	1 Tx Antenna

	CCE to REG mapping type
	
	nonInterleaved

	REG bundle size
	
	6

	Shift Index
	
	0

	DRX cycle
	ms
	10

	ps-WakeUp-r16
	
	absent

	Wake-up indication bit in DCI format 2_6
	
	1

	PDCCH DCI format 2_6 configuration
	PS-offset
	
	

	
	Number of PDCCH candidates
	
	1

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

	
	TCI state
	
	TCI state #1

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot during DRX-on period

	
	
	

	Note:	TminimumTimeGap  is signalled as a part of drx-Adaptation-r16 UE capability.



For the parameters specified in Table 5.3.2.1.3.3-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.2.1.3.3-2. The downlink physical setup is in accordance with Annex C.2.1.
Table 5.3.2.1.3.3-2: 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 
	48
	2
	4
	R.PDCCH. 1-2.4 FDD
	TDLA30-10
	1x2 Low
	1
	5.5

	
	
	
	2
	8
	R.PDCCH. 1-2.7 FDD
	
	
	
	



The normative reference for this requirement is TS 38.101-4 [2] clause 5.3.2.1.3.
5.3.2.1.3.4	Test description
5.3.2.1.3.4.1	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 5.2.2.
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, Table 5.3.2.1.3.3-1 and Table 5.3.2.1.3.3-2 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 5.3.2.1.3.4.3.
5.3.2.1.3.4.2	Test procedure
1.	SS transmits PDCCH with DCI format2_6 as specified in PDCCH Reference Channel for PS_RNTI within DRX off state. The Wake-up indication bit in PDCCH is set to 1.
2.  SS transmits PDSCH via PDCCH with DCI format1_1 as specified in PDCCH Reference Channel for C_RNTI to transmit the DL RMC according to Table 5.3.2.1.3.3-21 in DRX on period. The details of PDCCH are specified in Table 5.3.1, Table 5.3.2.1-1, Table 5.3.2.1.3.3-1 and Table 5.3.2.1.3.3-2 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. During the test the UE shall monitor the DCI format 2_6 PDCCH in DRX off state and decide whether to receive the following PDCCH in DRX on period.
23.	Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 5.3.2.1.3.4.4-1as appropriate.
34.	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 5.3.2.1.3.4.4-1, pass the UE. Otherwise fail the UE.
45.	Repeat steps from 21 to 43 for each subtest in Table 5.3.2.1.3.3-2 as appropriate.
5.3.2.1.3.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clauses 4.6.1 and 5.4.2.
5.3.2.1.3.4.3.1	Message exceptions for SA
Table 5.3.2.1.3.4.3.1-1: DRX-Config
	Derivation Path: TS 38.508-1 [6],Table 4.6.3-56

	Information Element
	Value/remark
	Comment
	Condition

	DRX-Config ::= SEQUENCE {
	
	
	

	  drx-onDurationTimer CHOICE {
	
	
	

	    milliSeconds
	ms1 ms5
	
	

	  }
	
	
	

	  drx-InactivityTimer
	ms1 ms0
	
	

	  drx-HARQ-RTT-TimerDL
	0
	
	

	  drx-HARQ-RTT-TimerUL
	0
	
	

	  drx-RetransmissionTimerDL
	sl1
	
	

	  drx-RetransmissionTimerUL
	sl1
	
	

	  drx-LongCycleStartOffset CHOICE {
	
	
	

	    ms10
	0
	
	

	  }
	
	
	

	}
	
	
	



Table 5.3.2.1.3.4.3.1-2: DCP-Config
	Derivation Path: TS 38.508-1 [6], Table 4.6.3-106

	Information Element
	Value/remark
	Comment
	Condition

	 dcp-Config-r16 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      ps-Offset-r16
	4032
	
	Scs-15kHz-r16 = sl3

	      sizeDCI-2-6-r16
	2
	
	

	      ps-PositionDCI-2-6-r16
	0
	
	

	    }
	
	
	

	}
	
	
	



Table 5.3.2.1.3.4.3.1-3: PDCCH-Config
	Derivation Path: TS 38.508-1 [6],Table 4.6.3-95

	Information Element
	Value/remark
	Comment
	Condition

	PDCCH-Config::= SEQUENCE {
	
	
	

	  controlResourceSetToAddModList SEQUENCE(SEQUENCE(SIZE (1..3)) OF ControlResourceSet  ::= SEQUENCE {
	1 entry
	
	

	    ControlResourceSet[1]
	ControlResourceSet
	
	

	  }
	
	
	

	  searchSpacesToAddModList
SEQUENCE(SIZE (1..10)) OF SearchSpace  ::= SEQUENCE {
	2 entries
	
	

	    SearchSpace[1]
	SearchSpace1
	
	

	    SearchSpace[2]
	SearchSpace2
	
	

	 }
	
	
	

	  searchSpacesToAddModListExt-r16 SEQUENCE(SIZE (1..10)) OF SearchSpace {
	2 entries
	
	

	    searchSpaceExt-r16[1]
	SearchSpaceExt1
	
	

	    searchSpaceExt-r16[2]
	SearchSpaceExt2
	
	

	  }
	
	
	

	}
	
	
	



<< Sections skipped >>
[bookmark: _Toc84264732][bookmark: _Toc90560874]5.3.2.2	TDD
<< Sections skipped >>
[bookmark: _Toc84264735][bookmark: _Toc90560877]5.3.2.2.3	2Rx TDD FR1 PDCCH 1 Tx antenna performance for power saving
5.3.2.2.3.1	Test Purpose
This test verifies the demodulation performance of DCI format 2_6 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 5.3.2.2.3.3-2 after receipt wake-up indication in the DCI format 2_6 PDCCH in DRX off state. The downlink physical setup is in accordance with Annex C.2.1.
5.3.2.2.3.2	Test applicability
This test applies to all types of NR UE release 16 and forward supporting Long DRX Cycle and DRX adaptation.
This test also applies to all types of EUTRA UE release 16 and forward supporting EN-DC and Long DRX Cycle and DRX adaptation.
5.3.2.2.3.3	Minimum conformance requirements
During the test the UE shall monitor the DCI format 2_6 PDCCH in DRX off state and decide whether to receive the following PDCCH in DRX on period. 
The parameters specified in Table 5.3.2.2.3.3-1 are valid for all TDD tests for power saving unless otherwise stated.
Table 5.3.2.2.3.3-1: Test Parameters
	Parameter
	Unit
	1 Tx Antenna

	TDD UL-DL pattern
	
	FR1.30-1

	CCE to REG mapping type
	
	interleaved

	Interleaver size
	
	3

	REG bundle size
	
	2

	Shift Index
	
	0

	DRX cycle
	ms
	10

	ps-WakeUp-r16
	
	absent

	Wake-up indication bit in DCI format 2_6
	
	1

	PDCCH DCI format 2_6 configuration
	PS-offset
	
	(TminimumTimeGap+1)//0.125

	
	Number of PDCCH candidates
	
	1

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

	
	TCI state
	
	TCI state #1

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot during DRX-on period

		Note: 	TminimumTimeGap is signalled as a part of drx-Adaptation-r16 UE capability.






For the parameters specified in Table 5.3.2.2.3.3-1, the average probability of a missed downlink scheduling grant (Pm-dsg) observed on PDCCH during DRX on shall be below the specified value in Table 5.3.2.2.3.3-2. The downlink physical setup is in accordance with Annex C.3.1. 
Table 5.3.2.2.3.3-2: 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
	4
	R.PDCCH. 2-1.2 TDD
	TDLC300- 100
	1x2 Low
	1
	3.0

	
	
	
	
	8
	R.PDCCH. 2-1.4 TDD
	
	
	
	



The normative reference for this requirement is TS 38.101-4 [5] clause 5.3.2.2.
5.3.2.2.3.4	Test description
5.3.2.2.3.4.1	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 DRX, DCP, PDSCH and PDCCH before measurement are specified in 5.3.2.2.3.4.3.1and 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 5.2.2.
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 5.3.2.2.3.3-2 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 5.3.2.2.3.4.3.
5.3.2.2.3.4.2	Test procedure
1.	SS transmits PDCCH with DCI format2_6 as specified in PDCCH Reference Channel for PSC_RNTI within DRX off state. The Wake-up indication bit in PDCCH is set to 1.
2.	SS transmits PDSCH via PDCCH with DCI format1_1 as specified in PDCCH Reference Channel for C_RNTI to transmit the DL RMC according to Table 5.3.2.2.3.3-2 in DRX on period. The details of PDCCH are specified in Table 5.3-1, Table 5.3.2.2-1 and Table 5.3.2.2.3.3-2 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.
3.	Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to  Table 5.3.2.2.3.5-1 as appropriate.
4.	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 5.3.2.2.3.5-1, pass the UE. Otherwise fail the UE.
5.	Repeat steps from 2 to 4 for each subtest in Table 5.3.2.2.3.3-21 as appropriate.
5.3.2.2.3.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clause 4.6.1 and 5.4.2.
5.3.2.2.3.4.3.1	Message exceptions for SA
Table 5.3.2.2.3.4.3.1-1: DRX-Config
	Derivation Path: TS 38.508-1 [6],Table 4.6.3-56

	Information Element
	Value/remark
	Comment
	Condition

	DRX-Config ::= SEQUENCE {
	
	
	

	  drx-onDurationTimer CHOICE {
	
	
	

	    milliSeconds
	ms1 ms5
	
	

	  }
	
	
	

	  drx-InactivityTimer
	ms1 ms0
	
	

	  drx-HARQ-RTT-TimerDL
	0
	
	

	  drx-HARQ-RTT-TimerUL
	0
	
	

	  drx-RetransmissionTimerDL
	sl1
	
	

	  drx-RetransmissionTimerUL
	sl1
	
	

	  drx-LongCycleStartOffset CHOICE {
	
	
	

	    ms10
	0
	
	

	  }
	
	
	

	}
	
	
	



Table 5.3.2.2.3.4.3.1-2: DCP-Config
	Derivation Path: TS 38.508-1 [6], Table 4.6.3-106

	Information Element
	Value/remark
	Comment
	Condition

	 dcp-Config-r16 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      ps-Offset-r16
	4028
	
	Scs-30kHz-r16 = sl6

	      sizeDCI-2-6-r16
	2
	
	

	      ps-PositionDCI-2-6-r16
	0
	
	

	    }
	
	
	

	}
	
	
	



Table 5.3.2.2.3.4.3.1-3: PDCCH-Config
	Derivation Path: TS 38.508-1 [6],Table 4.6.3-95

	Information Element
	Value/remark
	Comment
	Condition

	PDCCH-Config::= SEQUENCE {
	
	
	

	  controlResourceSetToAddModList SEQUENCE(SEQUENCE(SIZE (1..3)) OF ControlResourceSet  ::= SEQUENCE {
	1 entry
	
	

	    ControlResourceSet[1]
	ControlResourceSet
	
	

	  }
	
	
	

	  searchSpacesToAddModList
SEQUENCE(SIZE (1..10)) OF SearchSpace ::= SEQUENCE {
	2 entries
	
	

	    SearchSpace[1]
	SearchSpace1
	
	

	    SearchSpace[2]
	SearchSpace2
	
	

	 }
	
	
	

	  searchSpacesToAddModListExt-r16 SEQUENCE(SIZE (1..10)) OF SearchSpace {
	2 entries
	
	

	    searchSpaceExt-r16[1]
	SearchSpaceExt1
	
	

	    searchSpaceExt-r16[2]
	SearchSpaceExt2
	
	

	  }
	
	
	

	}
	
	
	



<< Sections skipped >>
5.3.2.2.3.4.3.2	Message exceptions for NSA
Same as 5.3.2.2.3.4.3.1.
5.3.2.2.3.5	Test requirement
Table 5.3.2.2.3.5-1 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 5.3.2.2.3.5-1.
Table 5.3.2.2.3.5-1: Minimum performance Test Requirements 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
	4
	R.PDCCH. 2-1.2 TDD
	TDLC300- 100
	1x2 Low
	1
	3.9

	
	
	
	
	8
	R.PDCCH. 2-1.4 TDD
	
	
	
	



[bookmark: _Toc84264736][bookmark: _Toc90560878]5.3.3	4RX requirements
[bookmark: _Toc27479471][bookmark: _Toc36058658][bookmark: _Toc44067581][bookmark: _Toc52716507][bookmark: _Toc58239152][bookmark: _Toc68246734][bookmark: _Toc75790047][bookmark: _Toc84264737][bookmark: _Toc90560879]5.3.3.1	FDD
<< Sections skipped >>
[bookmark: _Toc84264740][bookmark: _Toc90560882]5.3.3.1.3	4Rx FDD FR1 PDCCH 1 Tx antenna performance for power saving
5.3.3.1.3.1	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 5.3.3.1.3.3-2. The downlink physical setup is in accordance with Annex C.2.1.
5.3.3.1.3.2	Test applicability
This test applies to all types of NR UE release 16 and forward that supporting 4 Rx antenna ports and DRX adaptation.
This test also applies to all types of EUTRA UE release 16 and forward that supporting EN-DC, 4 Rx antenna ports, Long DRX and DRX adaptation.
5.3.3.1.3.3	Minimum conformance requirements
The parameters specified in Table 5.3.3.1.3.3-1 are valid for FDD test unless otherwise stated.
Table 5.3.3.1.3.3-1: Test Parameters
	Parameter
	Unit
	1 Tx Antenna

	CCE to REG mapping type
	
	nonInterleaved

	REG bundle size
	
	6

	Shift Index
	
	0

	DRX cycle
	ms
	10

	ps-WakeUp-r16
	
	absent

	Wake-up indication bit in DCI format 2_6
	
	1

	PDCCH DCI format 2_6 configuration
	PS-offset
	
	

	
	Number of PDCCH candidates
	
	1

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

	
	TCI state
	
	TCI state #1

	Slots for PDCCH monitoring
	
	Each slot during DRX-on period

	Note:	TminimumTimeGap is signalled as a part of drx-Adaptation-r16 UE capability.



For the parameters specified in Table 5.3.3.1.3.3-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.3.1.3.3-2. The downlink physical setup is in accordance with Annex C.2.1.
Table 5.3.3.1.3.3-2: 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 
	48
	2
	4
	R.PDCCH. 1-2.4 FDD
	TDLA30-10
	1x4 Low
	1
	0.2

	
	
	
	2
	8
	R.PDCCH. 1-2.7 FDD
	
	
	
	



The normative reference for this requirement is TS 38.101-4 [2] clause 5.3.3.1.3.
5.3.3.1.3.4	Test description
5.3.3.1.3.4.1	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 5.2.2.
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 5.3.3.1-1, Table 5.3.3.1.3.3-1 and Table 5.3.3.1.3.3-2 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 5.3.3.1.3.4.3.
5.3.3.1.3.4.2	Test procedure
1.	SS transmits PDCCH with DCI format2_6 as specified in PDCCH Reference Channel for PS_RNTI within DRX off state. The Wake-up indication bit in PDCCH is set to 1.
2.  SS transmits PDSCH with PDCCH with DCI format1_1 as specified in PDCCH Reference Channel for C_RNTI to transmit the DL RMC according to Table 5.3.3.1.3.3-21 in DRX on period. The details of PDCCH are specified in Table 5.3.1, Table 5.3.3.1-1, Table 5.3.3.1.3.3-1 and Table 5.3.3.1.3.3-2 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. During the test the UE shall monitor the DCI format 2_6 PDCCH in DRX off state and decide whether to receive the following PDCCH in DRX on period.
23.	Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 5.3.3.1.3.4.4-1 as appropriate.
34.	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 5.3.3.1.3.4.4-1, pass the UE. Otherwise fail the UE.
45.	Repeat steps from 21 to 43 for each subtest in Table 5.3.3.1.3.3-2 as appropriate.
5.3.3.1.3.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clauses 4.6.1 and 5.4.2.
5.3.3.1.3.4.3.1	Message exceptions for SA
Table 5.3.3.1.3.4.3.1-1: DRX-Config
	Derivation Path: TS 38.508-1 [4],Table 4.6.3-56

	Information Element
	Value/remark
	Comment
	Condition

	DRX-Config ::= SEQUENCE {
	
	
	

	  drx-onDurationTimer CHOICE {
	
	
	

	    milliSeconds
	ms1 ms5
	
	

	  }
	
	
	

	  drx-InactivityTimer
	ms1 ms0
	
	

	  drx-HARQ-RTT-TimerDL
	0
	
	

	  drx-HARQ-RTT-TimerUL
	0
	
	

	  drx-RetransmissionTimerDL
	sl1
	
	

	  drx-RetransmissionTimerUL
	sl1
	
	

	  drx-LongCycleStartOffset CHOICE {
	
	
	

	    ms10
	0
	
	

	  }
	
	
	

	}
	
	
	



Table 5.3.3.1.3.4.3.1-2: DCP-Config
	Derivation Path: TS 38.508-1 [6], Table 4.6.3-106

	Information Element
	Value/remark
	Comment
	Condition

	 dcp-Config-r16 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      ps-Offset-r16
	4032
	
	Scs-15kHz-r16 = sl3

	      sizeDCI-2-6-r16
	2
	
	

	      ps-PositionDCI-2-6-r16
	0
	
	

	    }
	
	
	

	}
	
	
	



Table 5.3.3.1.3.4.3.1-3: PDCCH-Config
	Derivation Path: TS 38.508-1 [6],Table 4.6.3-95

	Information Element
	Value/remark
	Comment
	Condition

	PDCCH-Config::= SEQUENCE {
	
	
	

	  controlResourceSetToAddModList SEQUENCE(SEQUENCE(SIZE (1..3)) OF ControlResourceSet  ::= SEQUENCE {
	1 entry
	
	

	    ControlResourceSet[1]
	ControlResourceSet
	
	

	  }
	
	
	

	  searchSpacesToAddModList
SEQUENCE(SIZE (1..10)) OF SearchSpace  ::= SEQUENCE {
	2 entries
	
	

	    SearchSpace[1]
	SearchSpace1
	
	

	    SearchSpace[2]
	SearchSpace2
	
	

	 }
	
	
	

	  searchSpacesToAddModListExt-r16 SEQUENCE(SIZE (1..10)) OF SearchSpace {
	2 entries
	
	

	    searchSpaceExt-r16[1]
	SearchSpaceExt1
	
	

	    searchSpaceExt-r16[2]
	SearchSpaceExt2
	
	

	  }
	
	
	

	}
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5.3.3.2.3	4Rx TDD FR1 PDCCH 1 Tx antenna performance for power saving
5.3.3.2.3.1	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 5.3.3.2.3.3-2 after receipt wake-up indication in the DCI format 2_6 PDCCH in DRX off state. The downlink physical setup is in accordance with Annex C.2.1.
5.3.3.2.3.2	Test applicability
This test applies to all types of NR UE release 16 and forward supporting 4 Rx antenna ports and Long DRX Cycle and DRX adaptation.
This test also applies to all types of EUTRA UE release 16 and forward supporting EN-DC and 4 Rx antenna ports and Long DRX Cycle and DRX adaptation.
5.3.3.2.3.3	Minimum conformance requirements
During the test the UE shall monitor the DCI format 2_6 PDCCH in DRX off state and decide whether to receive the following PDCCH in DRX on period.
For the parameters specified in Table 5.3.3.2.3.3-1, the average probability of a missed downlink scheduling grant (Pm-dsg) observed on PDCCH during DRX on shall be below the specified value in Table 5.3.3.2.3.3-2. The downlink physical setup is in accordance with Annex C.3.1.
Table 5.3.3.2.3.3-1: Test Parameters
	Parameter
	Unit
	1 Tx Antenna

	TDD UL-DL pattern
	
	FR1.30-1

	CCE to REG mapping type
	
	interleaved

	Interleaver size
	
	3

	REG bundle size
	
	2

	Shift Index
	
	0

	DRX cycle
	ms
	10

	ps-WakeUp-r16
	
	absent

	Wake-up indication bit in DCI format 2_6
	
	1

	PDCCH DCI format 2_6 configuration
	PS-offset
	
	(TminimumTimeGap+1)//0.125

	
	Number of PDCCH candidates
	
	1

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

	
	TCI state
	
	TCI state #1 

	Slots for PDCCH monitoring
	
	Each slot during DRX-on period

	Note:	TminimumTimeGap is signalled as a part of drx-Adaptation-r16 UE capability.



Table 5.3.3.2.3.3-2: 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
	4
	R.PDCCH. 2-1.2 TDD
	TDLC300- 100
	1x4 Low
	1
	-0.9

	
	
	
	
	8
	R.PDCCH. 2-1.4 TDD
	
	
	
	



The normative reference for this requirement is TS 38.101-4 [5] clause 5.3.3.2.
5.3.3.2.3.4	Test description
5.3.3.2.3.4.1	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 DRX, DCP, PDSCH and PDCCH before measurement are specified in 5.3.3.2.3.4.3.1 and 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 5.2.2.
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 5.3.3.2.1.3-2 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.
5.3.3.2.3.4.2	Test procedure
1.	SS transmits PDCCH with DCI format2_6 as specified in PDCCH Reference Channel for PSC_RNTI within DRX off state. The Wake-up indication bit in PDCCH is set to 1.
2.	SS transmits PDSCH via PDCCH with DCI format1_1 as specified in PDCCH Reference Channel for C_RNTI to transmit the DL RMC according to Table 5.3.3.2.3.3-2 in DRX on period. The details of PDCCH are specified in Table 5.3-1, Table 5.3.3.2-1 and Table 5.3.3.2.3.3-2 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.
3.	Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 5.3.3.2.3.5-1as appropriate.
4.	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 5.3.3.2.3.5-1, pass the UE. Otherwise fail the UE.
5.	Repeat steps from 2 to 4 for each subtest in Table 5.3.3.2.3.3-2 as appropriate.
5.3.3.2.3.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clause 4.6.1 and 5.4.2.
5.3.3.2.3.4.3.1	Message exceptions for SA
Table 5.3.3.2.3.4.3.1-1: DRX-Config
	Derivation Path: TS 38.508-1 [4],Table 4.6.3-56

	Information Element
	Value/remark
	Comment
	Condition

	DRX-Config ::= SEQUENCE {
	
	
	

	  drx-onDurationTimer CHOICE {
	
	
	

	    milliSeconds
	ms1 ms5
	
	

	  }
	
	
	

	  drx-InactivityTimer
	ms1 ms0
	
	

	  drx-HARQ-RTT-TimerDL
	0
	
	

	  drx-HARQ-RTT-TimerUL
	0
	
	

	  drx-RetransmissionTimerDL
	sl1
	
	

	  drx-RetransmissionTimerUL
	sl1
	
	

	  drx-LongCycleStartOffset CHOICE {
	
	
	

	    ms10
	0
	
	

	  }
	
	
	

	}
	
	
	



Table 5.3.3.2.3.4.3.1-2: DCP-Config
	Derivation Path: TS 38.508-1 [6], Table 4.6.3-106

	Information Element
	Value/remark
	Comment
	Condition

	 dcp-Config-r16 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      ps-Offset-r16
	4028
	
	Scs-30kHz-r16 = sl6

	      sizeDCI-2-6-r16
	2
	
	

	      ps-PositionDCI-2-6-r16
	0
	
	

	    }
	
	
	

	}
	
	
	



Table 5.3.3.2.3.4.3.1-3: PDCCH-Config
	Derivation Path: TS 38.508-1 [6],Table 4.6.3-95

	Information Element
	Value/remark
	Comment
	Condition

	PDCCH-Config::= SEQUENCE {
	
	
	

	  controlResourceSetToAddModList SEQUENCE(SEQUENCE(SIZE (1..3)) OF ControlResourceSet  ::= SEQUENCE {
	1 entry
	
	

	    ControlResourceSet[1]
	ControlResourceSet
	
	

	  }
	
	
	

	  searchSpacesToAddModList
SEQUENCE(SIZE (1..10)) OF SearchSpace ::= SEQUENCE {
	2 entries
	
	

	  SearchSpace[1]
	SearchSpace1
	
	

	  SearchSpace[2]
	SearchSpace2
	
	

	 }
	
	
	

	  searchSpacesToAddModListExt-r16 SEQUENCE(SIZE (1..10)) OF SearchSpace {
	2 entries
	
	

	    searchSpaceExt-r16[1]
	SearchSpaceExt1
	
	

	    searchSpaceExt-r16[2]
	SearchSpaceExt2
	
	

	  }
	
	
	

	}
	
	
	



<< Sections skipped >>
5.3.3.2.3.4.3.2	Message exceptions for NSA
Same as 5.3.3.2.3.4.3.1.
5.3.3.2.3.5	Test requirement
Table 5.3.3.2.3.5-1 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 5.3.3.2.3.5-1.
Table 5.3.3.2.3.5-1: Minimum performance Test Requirements 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
	4
	R.PDCCH. 2-1.2 TDD
	TDLC300- 100
	1x4 Low
	1
	0

	
	
	
	
	8
	R.PDCCH. 2-1.4 TDD
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Table A.3.3.1.1-1: PDCCH Reference Channels (Time domain allocation 1 symbol)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDCCH.1-1.1 FDD
	R.PDCCH.1-1.2 FDD
	R.PDCCH.1-1.3 FDD
	
	
	

	Subcarrier spacing
	kHz
	15
	15
	15
	
	
	

	CORESET frequency domain allocation
	
	48
	48
	48
	
	
	

	CORESET time domain allocation
	
	1
	1
	1
	
	
	

	Aggregation level
	
	4
	4
	8
	
	
	

	DCI Format
	
	1_0
	1_1
	1_1
	
	
	

	Payload (without CRC)
	Bits
	39
	52
	52
	
	
	



Table A.3.3.1.1-2: PDCCH Reference Channel (Time domain allocation 2 symbols)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDCCH.1-2.1 FDD
	R.PDCCH.1-2.2 FDD
	R.PDCCH.1-2.3 FDD
	R.PDCCH.1-2.4 FDD
	R.PDCCH.1-2.5 FDD
	R.PDCCH.1-2.6 FDD
	R.PDCCH.1-2.7 FDD

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15
	15
	15

	CORESET frequency domain allocation
	
	24
	24
	24
	48
	48
	48
	48

	CORESET time domain allocation
	
	2
	2
	2
	2
	2
	2
	2

	Aggregation level
	
	2
	4
	2
	4
	8
	16
	8

	DCI Format
	
	1_0
	1_0
	1_1
	1_1
	1_1
	1_0
	2_6

	Payload (without CRC)
	Bits
	39
	39
	52
	52
	52
	39
	12



Table A.3.3.1.1-3: Additional PDSCH Reference Channel FDD
	Parameter
	Unit
	Value

	DCI Format
	
	1_0
	1_1

	Channel bandwidth
	MHz
	10
	10

	Subcarrier spacing
	kHz
	15
	15

	Number of allocated resource blocks
	PRBs
	52
	52

	Number of consecutive PDSCH symbols
	
	12
	12

	Allocated slots per 2 frames
	Slots
	19
	19

	MCS table
	
	64QAM
	64QAM

	MCS index
	
	4
	4

	Modulation
	
	QPSK
	QPSK

	Target Coding Rate
	
	0.30
	0.30

	Number of MIMO layers
	
	1
	1

	Number of DMRS REs
	
	12
	12

	Overhead for TBS determination
	
	0
	0

	Information Bit Payload per Slot 
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A

	  For Slots i = 1,…, 19
	Bits
	3368
	4096

	Transport block CRC per Slot
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A

	  For Slots i = 1,…, 19
	Bits
	16
	24

	Number of Code Blocks per Slot
	
	
	

	  For Slot i = 0
	CBs
	N/A
	N/A

	  For Slots i = 1,…, 19
	CBs
	1
	1

	Binary Channel Bits Per Slot
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A

	  For Slots i = 10, 11
	Bits
	9984
	13104

	  For Slots i = 1,…, 9, 12, …, 19
	Bits
	11232
	13728

	Max. Throughput averaged over 2 frames
	Mbps
	3.1996
	3.8912

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.
Note 2:	Slot i is slot index per 2 frames.
Note 3:	For PDSCH & PDSCH DMRS precoding the following configuration shall be used: Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with PRB bundling granularity.
Note 4:     For tests with DRX configured, PDCCH and PDSCH shall only be scheduled during the DRX on duration of the test.
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Table A.3.3.1.2-1: PDCCH Reference Channels (Time domain allocation 1 symbol)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDCCH.2-1.1 FDD
	R.PDCCH.2-1.2 FDD
	R.PDCCH.2-1.3 FDD
	
	
	

	Subcarrier spacing
	kHz
	30
	30
	30
	
	
	

	CORESET frequency domain allocation
	
	102
	102
	90
	
	
	

	CORESET time domain allocation
	
	1
	1
	1
	
	
	

	Aggregation level
	
	2
	4
	8
	
	
	

	DCI Format
	
	1_0
	1_1
	1_1
	
	
	

	Payload (without CRC)
	Bits
	41
	53
	53
	
	
	



Table A.3.3.1.2-2: PDCCH Reference Channel (Time domain allocation 2 symbols)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDCCH.2-2.1 FDD
	
	
	
	
	

	Subcarrier spacing
	kHz
	30
	
	
	
	
	

	CORESET frequency domain allocation
	
	48
	
	
	
	
	

	CORESET time domain allocation
	
	2
	
	
	
	
	

	Aggregation level
	
	16
	
	
	
	
	

	DCI Format
	
	1_0
	
	
	
	
	

	Payload (without CRC)
	Bits
	41
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Table A.3.3.2.1-1: PDCCH Reference Channels (Time domain allocation 1 symbol)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDCCH.1-1.1 TDD
	R.PDCCH.1-1.2 TDD
	R.PDCCH.1-1.3 TDD
	
	
	

	Subcarrier spacing
	kHz
	15
	15
	15
	
	
	

	CORESET frequency domain allocation
	
	48
	48
	48
	
	
	

	CORESET time domain allocation
	
	1
	1
	1
	
	
	

	Aggregation level
	
	4
	4
	8
	
	
	

	DCI Format
	
	1_0
	1_1
	1_1
	
	
	

	Payload (without CRC)
	Bits
	39
	52
	52
	
	
	



Table A.3.3.2.1-2: PDCCH Reference Channel (Time domain allocation 2 symbols)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDCCH.1-2.1 TDD
	R.PDCCH.1-2.2 TDD
	R.PDCCH.1-2.3 TDD
	R.PDCCH.1-2.4 TDD
	R.PDCCH.1-2.5 TDD
	R.PDCCH.1-2.6 TDD

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15
	15

	CORESET frequency domain allocation
	
	24
	24
	24
	48
	48
	48

	CORESET time domain allocation
	
	2
	2
	2
	2
	2
	2

	Aggregation level
	
	2
	4
	2
	4
	8
	16

	DCI Format
	
	1_0
	1_0
	1_1
	1_1
	1_1
	1_0

	Payload (without CRC)
	Bits
	39
	39
	52
	52
	52
	39
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Table A.3.3.2.2-1: PDCCH Reference Channels (Time domain allocation 1 symbol)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDCCH.2-1.1 TDD
	R.PDCCH.2-1.2 TDD
	R.PDCCH.2-1.3 TDD
	R.PDCCH.2-1.4 TDD
	
	

	Subcarrier spacing
	kHz
	30
	30
	30
	30
	
	

	CORESET frequency domain allocation
	
	102
	102
	90
	102
	
	

	CORESET time domain allocation
	
	1
	1
	1
	1
	
	

	Aggregation level
	
	2
	4
	8
	8
	
	

	DCI Format
	
	1_0
	1_1
	1_1
	2_6
	
	

	Payload (without CRC)
	Bits
	41
	53
	53
	12
	
	



Table A.3.3.2.2-2: PDCCH Reference Channel (Time domain allocation 2 symbols)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDCCH.2-2.1 TDD
	
	
	
	
	

	Subcarrier spacing
	kHz
	30
	
	
	
	
	

	CORESET frequency domain allocation
	
	48
	
	
	
	
	

	CORESET time domain allocation
	
	2
	
	
	
	
	

	Aggregation level
	
	16
	
	
	
	
	

	DCI Format
	
	1_0
	
	
	
	
	

	Payload (without CRC)
	Bits
	41
	
	
	
	
	



Table A.3.3.2.2-3: Additional PDSCH Reference Channel TDD
	Parameter
	Unit
	Value

	DCI Format
	
	1-0
	1-1

	TDD UL/DL pattern
	
	FR1.30-1
	FR1.30-1

	Channel bandwidth
	MHz
	40
	40

	Subcarrier spacing
	kHz
	30
	30

	Allocated resource blocks
	PRBs
	106
	106

	Number of consecutive PDSCH symbols
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	4
	4

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) for i from {1,…,39}
	
	12
	12

	Allocated slots per 2 frames
	
	31
	31

	MCS table
	
	64QAM
	64QAM

	MCS index
	
	4
	4

	Modulation
	
	QPSK
	QPSK

	Target Coding Rate
	
	0.30
	0.3

	Number of MIMO layers
	
	1
	1

	Number of DMRS rEs
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	6
	6

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) for i from {1,…,39}
	
	12
	12

	Overhead for TBS determination
	
	0
	0

	Information Bit Payload per Slot 
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	2280
	2664

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) for i from {1,…,39}
	Bits
	6912
	8456

	Transport block CRC per Slot
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	16
	16

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) for i from {1,…,39}
	Bits
	24
	24

	Number of Code Blocks per Slot
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	CBs
	N/A
	N/A

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	CBs
	1
	1

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) for i from {1,…,39}
	CBs
	1
	2

	Binary Channel Bits Per Slot
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	7488
	8904

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) for i from {1,…,39}
	Bits
	22896
	27984

	Max. Throughput averaged over 2 frames
	Mbps
	9.78
	11.94

	Note 1:	For PDSCH & PDSCH DMRS precoding the following configuration shall be used: Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with PRB bundling granularity.
Note 2:     For tests with DRX configured, PDCCH and PDSCH shall only be scheduled during the DRX on duration of the test.
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