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----------------------------------------------------- Beginning of Change ------------------------------------------------------------
[bookmark: _Toc21338160][bookmark: _Toc29808268][bookmark: _Toc37068187][bookmark: _Toc37083730][bookmark: _Toc37084072][bookmark: _Toc40209434][bookmark: _Toc40209776][bookmark: _Toc45892735][bookmark: _Toc53176592][bookmark: _Toc61120868][bookmark: _Toc67918012][bookmark: _Toc76298055][bookmark: _Toc76572067][bookmark: _Toc76651934][bookmark: _Toc76652772][bookmark: _Toc83742044][bookmark: _Toc91440534][bookmark: _Toc98849319][bookmark: _Toc106543169][bookmark: _Toc106737264][bookmark: _Toc107233031][bookmark: _Toc107234621][bookmark: _Toc107419590][bookmark: _Toc107476883][bookmark: _Toc114565696][bookmark: _Toc123935989][bookmark: _Toc124377004]5.1.1	Applicability of requirements
[bookmark: _Toc21338163][bookmark: _Toc29808271][bookmark: _Toc37068190][bookmark: _Toc37083733][bookmark: _Toc37084075][bookmark: _Toc40209437][bookmark: _Toc40209779][bookmark: _Toc45892738][bookmark: _Toc53176595][bookmark: _Toc61120871][bookmark: _Toc67918015][bookmark: _Toc76298058][bookmark: _Toc76572070][bookmark: _Toc76651937][bookmark: _Toc76652775][bookmark: _Toc83742047][bookmark: _Toc91440537][bookmark: _Toc98849322][bookmark: _Toc106543172][bookmark: _Toc106737267][bookmark: _Toc107233034][bookmark: _Toc107234624][bookmark: _Toc107419593][bookmark: _Toc107476886][bookmark: _Toc114565699][bookmark: _Toc123935992][bookmark: _Toc124377007]5.1.1.3	Applicability of requirements for optional UE features
[bookmark: _Hlk19883175]The performance requirements in Table 5.1.1.3-1 shall apply for UEs which support optional UE features only.
[bookmark: _Toc21338164][bookmark: _Toc29808272][bookmark: _Toc37068191][bookmark: _Toc37083734][bookmark: _Toc37084076][bookmark: _Toc40209438][bookmark: _Toc40209780][bookmark: _Toc45892739][bookmark: _Toc53176596][bookmark: _Toc61120872][bookmark: _Toc67918016][bookmark: _Toc76298059][bookmark: _Toc76572071][bookmark: _Toc76651938][bookmark: _Toc76652776][bookmark: _Toc83742048][bookmark: _Toc91440538][bookmark: _Toc98849323][bookmark: _Toc106543173][bookmark: _Toc106737268][bookmark: _Toc107233035][bookmark: _Toc107234625][bookmark: _Toc107419594][bookmark: _Toc107476887]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)
	

	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
	

	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
	

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

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

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

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

	Validating P/SP-CSI-RS reception (periodicAndSemi-PersistentCSI-RS-r16)
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.15
Clause 5.2.3.2.15
Clause 5.2A.2.3
Clause 5.2A.3.3
	The requirements apply only in case tested UE supporting operations in shared spectrum access and validation of P/SP-CSI-RS reception based on DCI

	Supported UL channels for dynamic channel access mode (ul-DynamicChAccess-r16) or UL channel access for semi-static channel access mode (ul-Semi-StaticChAccess-r16) or both
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.15
Clause 5.2.3.2.15
	The requirements apply only in case tested UE supports one of UL channels for dynamic channel access mode and UL channel access for semi-static channel access mode

	1024QAM modulation for PDSCH for FR1 (pdsch-1024QAM-FR1-r17 or pdsch-1024QAM-2MIMO-FR1-r17)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.1 (Test 1-8)
Clause 5.2.3.1.1 (Test 1-8)
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.1 (Test 1-12)
Clause 5.2.3.2.1 (Test 1-12)
	

	
	
	SDR
	Clause 5.5.1
Clause 5.5A.1
	1024QAM MCS indexes are used only if UE supports 1024QAM for FR1 DL.

	Support of neighboring LTE cell CRS-IM in DSS scenario with NR 15 kHz SCS ( CRS-IM-DSS-15kHzSCS-r17) 
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.18
Clause 5.2.3.1.17
	UE can support the feature on the CC(s) in a band only if the UE indicates support of rateMatchingLTE-CRS on that band.

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.19
Clause 5.2.3.2.18
	

	Support of neighboring LTE cell CRS-IM in non-DSS and 15 kHz NR SCS scenario, without the assistance of network signaling on LTE channel bandwidth (CRS-IM-nonDSS-15kHzSCS-r17)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.19 (Test 2-1)
Clause 5.2.3.1.18 (Test 2-1)
	The UE can perform CRS-IM when MeasObjectEUTRA IE is configured, and the configured measurement gaps overlap with neighbour LTE cell PBCH position.

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.20 (Test 2-1)
Clause 5.2.3.2.19 (Test 2-1)
	

	Support of neighboring LTE cell CRS-IM in non-DSS and 15 kHz NR SCS scenario, with the assistance of network signaling on LTE channel bandwidth (CRS-IM-nonDSS-NWA-15kHzSCS-r17)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.19 (Test 1-1)
Clause 5.2.3.1.18 (Test 1-1)
	If the Test 2-1 in Clause 5.2.2.1.19 is passed, the test coverage can be considered fulfilled without executing Test 1-1 in clause 5.2.2.1.19.
If the Test 2-1 in Clause 5.2.3.1.18 is passed, the test coverage can be considered fulfilled without executing Test 1-1 in clause 5.2.3.1.18.

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.20 (Test 1-1)
Clause 5.2.3.2.19 (Test 1-1)
	If the Test 2-1 in Clause 5.2.2.2.20 is passed, the test coverage can be considered fulfilled without executing Test 1-1 in clause 5.2.2.2.20.
If the Test 2-1 in Clause 5.2.3.2.19 is passed, the test coverage can be considered fulfilled without executing Test 1-1 in clause 5.2.3.2.19.

	CRS-IM in non-DSS and 30 kHz NR SCS scenario, without the assistance of network signaling on LTE channel bandwidth (crs-IM-nonDSS-30kHzSCS-r17)
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.20 (Test 2-2)
Clause 5.2.3.2.19 (Test 2-2)
	The UE can perform CRS-IM when MeasObjectEUTRA IE is configured, and the configured measurement gaps overlap with neighbour LTE cell PBCH position.

	CRS-IM in non-DSS and 30 kHz NR SCS scenario, with the assistance of network signaling on LTE channel bandwidth (crs-IM-nonDSS-NWA-30kHzSCS-r17)
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.20 (Test 1-2)
Clause 5.2.3.2.19 (Test 1-2)
	If the Test 2-2 in Clause 5.2.2.2.20 is passed, the test coverage can be considered fulfilled without executing Test 1-2 in clause 5.2.2.2.20.
If the Test 2-2 in Clause 5.2.3.2.19 is passed, the test coverage can be considered fulfilled without executing Test 1-2 in clause 5.2.3.2.19.

	Support for SFN scheme A for PDCCH scheduling SFN Scheme A PDSCH (sfn-SchemeA-r17)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.20
Clause 5.2.3.1.19
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.21
Clause 5.2.3.2.20
	

	Support for SFN scheme B for PDCCH scheduling SFN Scheme B PDSCH (sfn-SchemeB-r17)
	FR1 FDD
	PDSCH
	Clause 5.2.2.1.21
Clause 5.2.3.1.20
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.22
Clause 5.2.3.2.21
	

	Support for PDCCH with intra-slot repetition (mTRP-PDCCH-Repetition-r17)
	FR1 FDD
	PDCCH
	Clause 5.3.2.1.5
Clause 5.3.3.1.4
	

	
	FR1 TDD
	PDCCH
	Clause 5.3.2.2.5
Clause 5.3.3.2.4
	




------------------------------------------------------------- End of change ------------------------------------------------------------
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[bookmark: _Toc76298140][bookmark: _Toc76572152][bookmark: _Toc76652019][bookmark: _Toc76652857][bookmark: _Toc83742129][bookmark: _Toc91440619][bookmark: _Toc98849409][bookmark: _Toc106543262][bookmark: _Toc106737359][bookmark: _Toc107233126][bookmark: _Toc107234716][bookmark: _Toc107419685][bookmark: _Toc107476979][bookmark: _Toc114565808][bookmark: _Toc123936112][bookmark: _Toc124377127]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
	
	First SSB in Slot #0

	
	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 = ceil(BWP size /4)*4

	
	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
	
	For number of TX = 1: No precoding;
For number of TX > 1: Single Panel Type I, Randomized precoder selection for every REG bundle and updated per slot with equal probability of each applicable i1/i2 combination or codebook
index, chosen from section 5.2.2.2.1 of TS 38.214 [12].

	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 [6] for tested channel bandwidth and subcarrier spacing.
Note 2: 	The high layer parameter precoderGranularity equals to sameAsREG-bundle as defined in clause 7.4.1.3 of TS 38.211 [9].



[bookmark: _Hlk531596606][bookmark: _Toc21338188][bookmark: _Toc29808296][bookmark: _Toc37068215][bookmark: _Toc37083760][bookmark: _Toc37084102][bookmark: _Toc40209464][bookmark: _Toc40209806][bookmark: _Toc45892765][bookmark: _Toc53176622][bookmark: _Toc61120935][bookmark: _Toc67918098][bookmark: _Toc76298141][bookmark: _Toc76572153][bookmark: _Toc76652020][bookmark: _Toc76652858][bookmark: _Toc83742130][bookmark: _Toc91440620][bookmark: _Toc98849410][bookmark: _Toc106543263][bookmark: _Toc106737360][bookmark: _Toc107233127][bookmark: _Toc107234717][bookmark: _Toc107419686][bookmark: _Toc107476980][bookmark: _Toc114565809][bookmark: _Toc123936113][bookmark: _Toc124377128]5.3.1	1RX requirements

[bookmark: _Toc114565810][bookmark: _Toc123936114][bookmark: _Toc124377129]5.3.1.1	FDD
The parameters specified in Table 5.3.1.1-1 are valid for all FDD tests unless otherwise stated.
Table 5.3.1.1-1: Test Parameters
	Parameter
	Unit
	

	CCE to REG mapping type
	
	nonInterleaved

	REG bundle size
	
	6

	Shift index
	
	0



[bookmark: _Toc114565811][bookmark: _Toc123936115][bookmark: _Toc124377130]5.3.1.1.1	Minimum requirements for RedCap
For the parameters specified in Table 5.3.1.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.1.1.1-1. The downlink physical setup is in accordance with Annex C.3.1.
Table 5.3.1.1.1-1: Minimum performance for UE supporting full-duplex FDD or half-duplex FDD
	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)

	1-1
	10 
	48
	1
	8
	R.PDCCH. 1-1.3 FDD
	TDLA30-10
	2x1 Low
	1
	5.8


[bookmark: _Toc114565812][bookmark: _Toc123936116][bookmark: _Toc124377131]
5.3.1.2	TDD
The parameters specified in Table 5.3.1.2-1 are valid for all TDD tests unless otherwise stated.
Table 5.3.1.2-1: Test Parameters
	Parameter
	Unit
	

	TDD UL-DL pattern
	
	FR1.30-1

	CCE to REG mapping type
	
	interleaved

	Interleaver size
	
	3

	REG bundle size
	
	2

	Shift Index
	
	0



[bookmark: _Toc114565813][bookmark: _Toc123936117][bookmark: _Toc124377132]5.3.1.2.1	Minimum requirements for RedCap
For the parameters specified in Table 5.3.1.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.1.2.1-1. The downlink physical setup is in accordance with Annex C.3.1.
Table 5.3.1.2.1-1: 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)

	1-1
	20 
	48
	1
	4
	R.PDCCH. 2-1.5 TDD
	TDLC300-100
	1x1
	1
	8.6



[bookmark: _Toc21338189][bookmark: _Toc29808297][bookmark: _Toc37068216][bookmark: _Toc37083761][bookmark: _Toc37084103][bookmark: _Toc40209465][bookmark: _Toc40209807][bookmark: _Toc45892766][bookmark: _Toc53176623][bookmark: _Toc61120936][bookmark: _Toc67918099][bookmark: _Toc76298142][bookmark: _Toc76572154][bookmark: _Toc76652021][bookmark: _Toc76652859][bookmark: _Toc83742131][bookmark: _Toc91440621][bookmark: _Toc98849411][bookmark: _Toc106543264][bookmark: _Toc106737361][bookmark: _Toc107233128][bookmark: _Toc107234718][bookmark: _Toc107419687][bookmark: _Toc107476981][bookmark: _Toc114565814][bookmark: _Toc123936118][bookmark: _Toc124377133]5.3.2	2RX requirements
[bookmark: _Toc21338190][bookmark: _Toc29808298][bookmark: _Toc37068217][bookmark: _Toc37083762][bookmark: _Toc37084104][bookmark: _Toc40209466][bookmark: _Toc40209808][bookmark: _Toc45892767][bookmark: _Toc53176624][bookmark: _Toc61120937][bookmark: _Toc67918100][bookmark: _Toc76298143][bookmark: _Toc76572155][bookmark: _Toc76652022][bookmark: _Toc76652860][bookmark: _Toc83742132][bookmark: _Toc91440622][bookmark: _Toc98849412][bookmark: _Toc106543265][bookmark: _Toc106737362][bookmark: _Toc107233129][bookmark: _Toc107234719][bookmark: _Toc107419688][bookmark: _Toc107476982][bookmark: _Toc114565815][bookmark: _Toc123936119][bookmark: _Toc124377134]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: _Toc21338191][bookmark: _Toc29808299][bookmark: _Toc37068218][bookmark: _Toc37083763][bookmark: _Toc37084105][bookmark: _Toc40209467][bookmark: _Toc40209809][bookmark: _Toc45892768][bookmark: _Toc53176625][bookmark: _Toc61120938][bookmark: _Toc67918101][bookmark: _Toc76298144][bookmark: _Toc76572156][bookmark: _Toc76652023][bookmark: _Toc76652861][bookmark: _Toc83742133][bookmark: _Toc91440623][bookmark: _Toc98849413][bookmark: _Toc106543266][bookmark: _Toc106737363][bookmark: _Toc107233130][bookmark: _Toc107234720][bookmark: _Toc107419689][bookmark: _Toc107476983][bookmark: _Toc114565816][bookmark: _Toc123936120][bookmark: _Toc124377135]5.3.2.1.1	Minimum requirements with 1TX antenna
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 5.3.2.1.1-1. The downlink physical setup is in accordance with Annex C.3.1.
Table 5.3.2.1.1-1: 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)

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

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

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

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

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



[bookmark: _Toc21338192][bookmark: _Toc29808300][bookmark: _Toc37068219][bookmark: _Toc37083764][bookmark: _Toc37084106][bookmark: _Toc40209468][bookmark: _Toc40209810][bookmark: _Toc45892769][bookmark: _Toc53176626][bookmark: _Toc61120939][bookmark: _Toc67918102][bookmark: _Toc76298145][bookmark: _Toc76572157][bookmark: _Toc76652024][bookmark: _Toc76652862][bookmark: _Toc83742134][bookmark: _Toc91440624][bookmark: _Toc98849414][bookmark: _Toc106543267][bookmark: _Toc106737364][bookmark: _Toc107233131][bookmark: _Toc107234721][bookmark: _Toc107419690][bookmark: _Toc107476984][bookmark: _Toc114565817][bookmark: _Toc123936121][bookmark: _Toc124377136]5.3.2.1.2	Minimum requirements with 2TX antenna
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 5.3.2.1.2-1. The downlink physical setup is in accordance with Annex C.3.1.
Table 5.3.2.1.2-1: 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)

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

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

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



[bookmark: _Toc67918103][bookmark: _Toc76298146][bookmark: _Toc76572158][bookmark: _Toc76652025][bookmark: _Toc76652863][bookmark: _Toc83742135][bookmark: _Toc91440625][bookmark: _Toc98849415][bookmark: _Toc106543268][bookmark: _Toc106737365][bookmark: _Toc107233132][bookmark: _Toc107234722][bookmark: _Toc107419691][bookmark: _Toc107476985][bookmark: _Toc114565818][bookmark: _Toc123936122][bookmark: _Toc124377137][bookmark: _Toc21338193][bookmark: _Toc29808301][bookmark: _Toc37068220][bookmark: _Toc37083765][bookmark: _Toc37084107][bookmark: _Toc40209469][bookmark: _Toc40209811][bookmark: _Toc45892770][bookmark: _Toc53176627][bookmark: _Toc61120940]5.3.2.1.3	Minimum requirements for power saving
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 5.3.2.1.3-1 are valid for FDD test unless otherwise stated.
Table 5.3.2.1.3-1: 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 signaled as a part of drx-Adaptation-r16 UE capability.



For the parameters specified in Table 5.3.2.1.3-1, 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 5.3.2.1.3-2. The downlink physical setup is in accordance with Annex C.3.1.
Table 5.3.2.1.3-2: 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)

	1-1
	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
	
	
	
	



[bookmark: _Toc114565819][bookmark: _Toc123936123][bookmark: _Toc124377138]5.3.2.1.4	Minimum requirements for RedCap
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 5.3.2.1.4-1. The downlink physical setup is in accordance with Annex C.3.1.
Table 5.3.2.1.4-1: 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)

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

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



[bookmark: _Toc123936124][bookmark: _Toc124377139][bookmark: _Toc67918104][bookmark: _Toc76298147][bookmark: _Toc76572159][bookmark: _Toc76652026][bookmark: _Toc76652864][bookmark: _Toc83742136][bookmark: _Toc91440626][bookmark: _Toc98849416][bookmark: _Toc106543269][bookmark: _Toc106737366][bookmark: _Toc107233133][bookmark: _Toc107234723][bookmark: _Toc107419692][bookmark: _Toc107476986][bookmark: _Toc114565820]5.3.2.1.5	Minimum requirements for PDCCH with intra-slot repetition
The performance requirements are specified in Table 5.3.2.1.5-2, with the addition of test parameters in Table 5.3.2.1.5-1. The downlink physical channel setup according to Annex C.3.1.

Table 5.3.2.1.5-1: Tests parameters
	Parameter
	Unit
	Value

	
	
	TRxP #1(Note 1)
	TRxP #2(Note 1)

	Transmit TRxP of SSB
	
	TRxP #1

	PDCCH configuration
	TCI state
	
	TCI State #1
	TCI State #2

	
	CORESETPoolIndex
	
	0,1

	
	Repetition transmission schemes
	
	FDM

	
	CCE to REG mapping type
	
	nonInterleaved

	
	REG bundle size
	
	6

	
	Time offset/Frequency offset of the second TxRP from the first TxRP
	
	timing offset = -0.5us, frequency offset = 200Hz

	
	Frequency domain resource allocation for CORSET
	
	Frequency non-overlapping

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS
	
	k0=0 for CSI-RS resources 1,2,3,4
	k0=1 for CSI-RS resources 5,6,7,8

	
	First OFDM symbol in the PRB used for CSI-RS
	
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 2 and 4
	l0 = 6 for CSI-RS resources 5 and 7
l0 = 10 for CSI-RS resources 6 and 8

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4
	1 for CSI-RS resource 5,6,7,8

	
	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4,5,6,7,8

	
	Density
	
	3

	
	CSI-RS periodicity
	Slots
	20

	
	CSI-RS offset
	Slots
	10 for CSI-RS resources 1 and 2
11 for CSI-RS resources 3 and 4
	10 for CSI-RS resources 5 and 6
11 for CSI-RS resources 7 and 8

	
	QCL info
	
	TCI state #0

	TCI State #1
	Type 1 QCL information
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking’ configuration
	N/A

	
	
	QCL Type
	
	Type A
	N/A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A
	N/A

	
	
	QCL Type
	
	N/A
	N/A

	TCI State #2
	Type 1 QCL information
	CSI-RS resource
	
	N/A
	CSI-RS resource 5 from 'CSI-RS for tracking’ configuration

	
	
	QCL Type
	
	N/A
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A
	N/A

	
	
	QCL Type
	
	N/A
	N/A

	Note: PDCCH is transmitted from both TRxP #1 and TRxP #2



Table 5.3.2.1.5-2: Minimum performance for PDCCH with 15kHz SCS (Note 2)
	Test num.
	Bandwidth(MHz)
	CORESET RB (Note 4)
	CORESET duration
	Aggregation level

	Reference Channel 
	Propagation Condition (Note 1)
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg
(%)
	SNR (dB) (Note 3)

	1-1
	10
	24
	2
	2
	R.PDCCH. 1-2.1 FDD 
	TDLA30-10
	2x2, ULA Low 
	1
	2.7

	Note 1:	The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent.
Note 2:	Bandwidth, CORESET parameters, reference channel, Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2.
Note 3:	SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2
Note 4:	CORESETs from TRxP #1 and TRxP #2 should not be overlapped



[bookmark: _Toc123936125][bookmark: _Toc124377140]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
	est 1 in Table 5.3.2.2.2-1: 6
Other tests: 2


	Shift Index
	
	0



[bookmark: _Toc21338194][bookmark: _Toc29808302][bookmark: _Toc37068221][bookmark: _Toc37083766][bookmark: _Toc37084108][bookmark: _Toc40209470][bookmark: _Toc40209812][bookmark: _Toc45892771][bookmark: _Toc53176628][bookmark: _Toc61120941][bookmark: _Toc67918105][bookmark: _Toc76298148][bookmark: _Toc76572160][bookmark: _Toc76652027][bookmark: _Toc76652865][bookmark: _Toc83742137][bookmark: _Toc91440627][bookmark: _Toc98849417][bookmark: _Toc106543270][bookmark: _Toc106737367][bookmark: _Toc107233134][bookmark: _Toc107234724][bookmark: _Toc107419693][bookmark: _Toc107476987][bookmark: _Toc114565821][bookmark: _Toc123936126][bookmark: _Toc124377141]5.3.2.2.1	Minimum requirements with 1TX antenna
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 5.3.2.2.1-1. The downlink physical setup is in accordance with Annex C.3.1.
Table 5.3.2.2.1-1: 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)

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

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

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



[bookmark: _Toc21338195][bookmark: _Toc29808303][bookmark: _Toc37068222][bookmark: _Toc37083767][bookmark: _Toc37084109][bookmark: _Toc40209471][bookmark: _Toc40209813][bookmark: _Toc45892772][bookmark: _Toc53176629][bookmark: _Toc61120942][bookmark: _Toc67918106][bookmark: _Toc76298149][bookmark: _Toc76572161][bookmark: _Toc76652028][bookmark: _Toc76652866][bookmark: _Toc83742138][bookmark: _Toc91440628][bookmark: _Toc98849418][bookmark: _Toc106543271][bookmark: _Toc106737368][bookmark: _Toc107233135][bookmark: _Toc107234725][bookmark: _Toc107419694][bookmark: _Toc107476988][bookmark: _Toc114565822][bookmark: _Toc123936127][bookmark: _Toc124377142]5.3.2.2.2	Minimum requirements with 2TX antenna
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 5.3.2.2.2-1. The downlink physical setup is in accordance with Annex C.3.1.
Table 5.3.2.2.2-1: 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)

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



[bookmark: _Toc13090672][bookmark: _Toc67918107][bookmark: _Toc76298150][bookmark: _Toc76572162][bookmark: _Toc76652029][bookmark: _Toc76652867][bookmark: _Toc83742139][bookmark: _Toc91440629][bookmark: _Toc98849419][bookmark: _Toc106543272][bookmark: _Toc106737369][bookmark: _Toc107233136][bookmark: _Toc107234726][bookmark: _Toc107419695][bookmark: _Toc107476989][bookmark: _Toc114565823][bookmark: _Toc123936128][bookmark: _Toc124377143][bookmark: _Toc21338196][bookmark: _Toc29808304][bookmark: _Toc37068223][bookmark: _Toc37083768][bookmark: _Toc37084110][bookmark: _Toc40209472][bookmark: _Toc40209814][bookmark: _Toc45892773][bookmark: _Toc53176630][bookmark: _Toc61120943]5.3.2.2.3	Minimum requirements for power saving
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 5.3.2.2.3-1 are valid for all TDD tests for power saving unless otherwise stated.
Table 5.3.2.2.3-1: 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 signaled as a part of drx-Adaptation-r16 UE capability



For the parameters specified in Table 5.3.2.2.3-1, 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 5.3.2.2.3-2. The downlink physical setup is in accordance with Annex C.3.1. 
Table 5.3.2.2.3-2: Minimum performance 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)

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

	
	
	
	
	8
	R.PDCCH. 2-1.4 TDD
	
	
	
	



[bookmark: _Toc114565824][bookmark: _Toc123936129][bookmark: _Toc124377144]5.3.2.2.4	Minimum requirements for RedCap
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 5.3.2.2.4-1. The downlink physical setup is in accordance with Annex C.3.1.
Table 5.3.2.2.4-1: 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)

	1-1
	20 
	48
	1
	4
	R.PDCCH. 2-1.5 TDD
	TDLC300-100
	1x2 Low
	1
	3.6

	1-2
	20 
	48
	1
	8
	R.PDCCH. 2-1.6 TDD
	TDLC300- 100
	2x2 Low
	1
	0.0



[bookmark: _Toc123936130][bookmark: _Toc124377145][bookmark: _Toc67918108][bookmark: _Toc76298151][bookmark: _Toc76572163][bookmark: _Toc76652030][bookmark: _Toc76652868][bookmark: _Toc83742140][bookmark: _Toc91440630][bookmark: _Toc98849420][bookmark: _Toc106543273][bookmark: _Toc106737370][bookmark: _Toc107233137][bookmark: _Toc107234727][bookmark: _Toc107419696][bookmark: _Toc107476990][bookmark: _Toc114565825]5.3.2.2.5	Minimum requirements for PDCCH with intra-slot repetition
The performance requirements are specified in Table 5.3.2.2.5-2, with the addition of test parameters in Table 5.3.2.2.5-1. The downlink physical channel setup according to Annex C.3.1.

Table 5.3.2.2.5-1: Tests parameters
	Parameter
	Unit
	Value

	
	
	TRxP #1(Note 1)
	TRxP #2(Note 1)

	Transmit TRxP of SSB
	
	TRxP #1

	PDCCH configuration
	TCI state
	
	TCI State #1
	TCI State #2

	
	CORESETPoolIndex
	
	0,1

	
	Repetition transmission schemes
	
	FDM

	
	CCE to REG mapping type
	
	nonInterleaved

	
	REG bundle size
	
	6

	
	Time offset/Frequency offset of the second TxRP from the first TxRP
	
	timing offset = -0.25us, frequency offset = 300Hz

	
	Frequency domain resource allocation for CORSET
	
	Frequency non-overlapping

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS
	
	k0=0 for CSI-RS resources 1,2,3,4
	k0=1 for CSI-RS resources 5,6,7,8

	
	First OFDM symbol in the PRB used for CSI-RS
	
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 2 and 4
	l0 = 6 for CSI-RS resources 5 and 7
l0 = 10 for CSI-RS resources 6 and 8

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4
	1 for CSI-RS resource 5,6,7,8

	
	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4,5,6,7,8

	
	Density
	
	3

	
	CSI-RS periodicity
	Slots
	40

	
	CSI-RS offset
	Slots
	20 for CSI-RS resources 1 and 2
21 for CSI-RS resources 3 and 4
	20 for CSI-RS resources 5 and 6
21 for CSI-RS resources 7 and 8

	
	QCL info
	
	TCI state #0

	TCI State #1
	Type 1 QCL information
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking’ configuration
	N/A

	
	
	QCL Type
	
	Type A
	N/A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A
	N/A

	
	
	QCL Type
	
	N/A
	N/A

	TCI State #2
	Type 1 QCL information
	CSI-RS resource
	
	N/A
	CSI-RS resource 5 from 'CSI-RS for tracking’ configuration

	
	
	QCL Type
	
	N/A
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A
	N/A

	
	
	QCL Type
	
	N/A
	N/A

	Note: PDCCH is transmitted from both TRxP #1 and TRxP #2



Table 5.3.2.2.5-2: Minimum performance for PDCCH with 30kHz SCS (Note 2)
	Test num.
	Bandwidth(MHz)
	CORESET RB (Note 4)
	CORESET duration
	Aggregation level

	Reference Channel 
	Propagation Condition (Note 1)
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg
(%)
	SNR (dB) (Note 3)

	1-1
	40
	48
	2
	2
	R.PDCCH. 2-2.2 TDD 
	TDLA30-10
	2x2, ULA Low 
	1
	3.5

	Note 1:	The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent.
Note 2:	Bandwidth, CORESET parameters, reference channel, Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2.
Note 3:	SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2
Note 4:	CORESETs from TRxP #1 and TRxP #2 should not be overlapped



[bookmark: _Toc123936131][bookmark: _Toc124377146]5.3.3	4RX requirements
[bookmark: _Toc21338197][bookmark: _Toc29808305][bookmark: _Toc37068224][bookmark: _Toc37083769][bookmark: _Toc37084111][bookmark: _Toc40209473][bookmark: _Toc40209815][bookmark: _Toc45892774][bookmark: _Toc53176631][bookmark: _Toc61120944][bookmark: _Toc67918109][bookmark: _Toc76298152][bookmark: _Toc76572164][bookmark: _Toc76652031][bookmark: _Toc76652869][bookmark: _Toc83742141][bookmark: _Toc91440631][bookmark: _Toc98849421][bookmark: _Toc106543274][bookmark: _Toc106737371][bookmark: _Toc107233138][bookmark: _Toc107234728][bookmark: _Toc107419697][bookmark: _Toc107476991][bookmark: _Toc114565826][bookmark: _Toc123936132][bookmark: _Toc124377147]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: _Toc21338198][bookmark: _Toc29808306][bookmark: _Toc37068225][bookmark: _Toc37083770][bookmark: _Toc37084112][bookmark: _Toc40209474][bookmark: _Toc40209816][bookmark: _Toc45892775][bookmark: _Toc53176632][bookmark: _Toc61120945][bookmark: _Toc67918110][bookmark: _Toc76298153][bookmark: _Toc76572165][bookmark: _Toc76652032][bookmark: _Toc76652870][bookmark: _Toc83742142][bookmark: _Toc91440632][bookmark: _Toc98849422][bookmark: _Toc106543275][bookmark: _Toc106737372][bookmark: _Toc107233139][bookmark: _Toc107234729][bookmark: _Toc107419698][bookmark: _Toc107476992][bookmark: _Toc114565827][bookmark: _Toc123936133][bookmark: _Toc124377148]5.3.3.1.1	Minimum requirements with 1TX antenna
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 5.3.3.1.1-1. The downlink physical setup is in accordance with Annex C.3.1.
Table 5.3.3.1.1-1: 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)

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

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

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

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

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



[bookmark: _Toc21338199][bookmark: _Toc29808307][bookmark: _Toc37068226][bookmark: _Toc37083771][bookmark: _Toc37084113][bookmark: _Toc40209475][bookmark: _Toc40209817][bookmark: _Toc45892776][bookmark: _Toc53176633][bookmark: _Toc61120946][bookmark: _Toc67918111][bookmark: _Toc76298154][bookmark: _Toc76572166][bookmark: _Toc76652033][bookmark: _Toc76652871][bookmark: _Toc83742143][bookmark: _Toc91440633][bookmark: _Toc98849423][bookmark: _Toc106543276][bookmark: _Toc106737373][bookmark: _Toc107233140][bookmark: _Toc107234730][bookmark: _Toc107419699][bookmark: _Toc107476993][bookmark: _Toc114565828][bookmark: _Toc123936134][bookmark: _Toc124377149]5.3.3.1.2	Minimum requirements with 2TX antenna
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 5.3.3.1.2-1. The downlink physical setup is in accordance with Annex C.3.1.
Table 5.3.3.1.2-1: 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)

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

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

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



[bookmark: _Toc67918112][bookmark: _Toc76298155][bookmark: _Toc76572167][bookmark: _Toc76652034][bookmark: _Toc76652872][bookmark: _Toc83742144][bookmark: _Toc91440634][bookmark: _Toc98849424][bookmark: _Toc106543277][bookmark: _Toc106737374][bookmark: _Toc107233141][bookmark: _Toc107234731][bookmark: _Toc107419700][bookmark: _Toc107476994][bookmark: _Toc114565829][bookmark: _Toc123936135][bookmark: _Toc124377150][bookmark: _Toc21338200][bookmark: _Toc29808308][bookmark: _Toc37068227][bookmark: _Toc37083772][bookmark: _Toc37084114][bookmark: _Toc40209476][bookmark: _Toc40209818][bookmark: _Toc45892777][bookmark: _Toc53176634][bookmark: _Toc61120947]5.3.3.1.3	Minimum requirements for power saving
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 5.3.3.1.3-1 are valid for FDD test unless otherwise stated.
Table 5.3.3.1.3-1: 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 signaled as a part of drx-Adaptation-r16 UE capability.



For the parameters specified in Table 5.3.3.1.3-1, 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 5.3.3.1.3-2. The downlink physical setup is in accordance with Annex C.3.1.
Table 5.3.3.1.3-2: 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)

	1-1
	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
	
	
	
	



[bookmark: _Toc123936136][bookmark: _Toc124377151][bookmark: _Toc67918113][bookmark: _Toc76298156][bookmark: _Toc76572168][bookmark: _Toc76652035][bookmark: _Toc76652873][bookmark: _Toc83742145][bookmark: _Toc91440635][bookmark: _Toc98849425][bookmark: _Toc106543278][bookmark: _Toc106737375][bookmark: _Toc107233142][bookmark: _Toc107234732][bookmark: _Toc107419701][bookmark: _Toc107476995][bookmark: _Toc114565830]5.3.3.1.4	Minimum requirements for PDCCH with intra-slot repetition
The performance requirements are specified in Table 5.3.3.1.4-2, with the addition of test parameters in Table 5.3.3.1.4-1. The downlink physical channel setup according to Annex C.3.1.

Table 5.3.3.1.4-1: Tests parameters
	Parameter
	Unit
	Value

	
	
	TRxP #1(Note 1)
	TRxP #2(Note 1)

	Transmit TRxP of SSB
	
	TRxP #1

	PDCCH configuration
	TCI state
	
	TCI State #1
	TCI State #2

	
	CORESETPoolIndex
	
	0,1

	
	Repetition transmission schemes
	
	FDM

	
	CCE to REG mapping type
	
	nonInterleaved

	
	REG bundle size
	
	6

	
	Time offset/Frequency offset of the second TxRP from the first TxRP
	
	timing offset = -0.5us, frequency offset = 200Hz

	
	Frequency domain resource allocation for CORSET
	
	Frequency non-overlapping

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS
	
	k0=0 for CSI-RS resources 1,2,3,4
	k0=1 for CSI-RS resources 5,6,7,8

	
	First OFDM symbol in the PRB used for CSI-RS
	
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 2 and 4
	l0 = 6 for CSI-RS resources 5 and 7
l0 = 10 for CSI-RS resources 6 and 8

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4
	1 for CSI-RS resource 5,6,7,8

	
	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4,5,6,7,8

	
	Density
	
	3

	
	CSI-RS periodicity
	Slots
	20

	
	CSI-RS offset
	Slots
	10 for CSI-RS resources 1 and 2
11 for CSI-RS resources 3 and 4
	10 for CSI-RS resources 5 and 6
11 for CSI-RS resources 7 and 8

	
	QCL info
	
	TCI state #0

	TCI State #1
	Type 1 QCL information
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking’ configuration
	N/A

	
	
	QCL Type
	
	Type A
	N/A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A
	N/A

	
	
	QCL Type
	
	N/A
	N/A

	TCI State #2
	Type 1 QCL information
	CSI-RS resource
	
	N/A
	CSI-RS resource 5 from 'CSI-RS for tracking’ configuration

	
	
	QCL Type
	
	N/A
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A
	N/A

	
	
	QCL Type
	
	N/A
	N/A

	Note: PDCCH is transmitted from both TRxP #1 and TRxP #2



Table 5.3.3.1.4-2: Minimum performance for PDCCH with 15kHz SCS (Note 2)
	Test num.
	Bandwidth(MHz)
	CORESET RB (Note 4)
	CORESET duration
	Aggregation level

	Reference Channel 
	Propagation Condition (Note 1)
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg
(%)
	SNR (dB) (Note 3)

	1-1
	10
	24
	2
	2
	R.PDCCH. 1-2.1 FDD 
	TDLA30-10
	2x4, ULA Low 
	1
	-1.2

	Note 1:	The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent.
Note 2:	Bandwidth, CORESET parameters, reference channel, Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2.
Note 3:	SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2
Note 4:	CORESETs from TRxP #1 and TRxP #2 should not be overlapped



[bookmark: _Toc123936137][bookmark: _Toc124377152]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: _Toc21338201][bookmark: _Toc29808309][bookmark: _Toc37068228][bookmark: _Toc37083773][bookmark: _Toc37084115][bookmark: _Toc40209477][bookmark: _Toc40209819][bookmark: _Toc45892778][bookmark: _Toc53176635][bookmark: _Toc61120948][bookmark: _Toc67918114][bookmark: _Toc76298157][bookmark: _Toc76572169][bookmark: _Toc76652036][bookmark: _Toc76652874][bookmark: _Toc83742146][bookmark: _Toc91440636][bookmark: _Toc98849426][bookmark: _Toc106543279][bookmark: _Toc106737376][bookmark: _Toc107233143][bookmark: _Toc107234733][bookmark: _Toc107419702][bookmark: _Toc107476996][bookmark: _Toc114565831][bookmark: _Toc123936138][bookmark: _Toc124377153]5.3.3.2.1	Minimum requirements with 1TX antenna
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 5.3.3.2.1-1. The downlink physical setup is in accordance with Annex C.3.1.
Table 5.3.3.2.1-1: 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)

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

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

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



[bookmark: _Toc21338202][bookmark: _Toc29808310][bookmark: _Toc37068229][bookmark: _Toc37083774][bookmark: _Toc37084116][bookmark: _Toc40209478][bookmark: _Toc40209820][bookmark: _Toc45892779][bookmark: _Toc53176636][bookmark: _Toc61120949][bookmark: _Toc67918115][bookmark: _Toc76298158][bookmark: _Toc76572170][bookmark: _Toc76652037][bookmark: _Toc76652875][bookmark: _Toc83742147][bookmark: _Toc91440637][bookmark: _Toc98849427][bookmark: _Toc106543280][bookmark: _Toc106737377][bookmark: _Toc107233144][bookmark: _Toc107234734][bookmark: _Toc107419703][bookmark: _Toc107476997][bookmark: _Toc114565832][bookmark: _Toc123936139][bookmark: _Toc124377154]5.3.3.2.2	Minimum requirements with 2TX antenna
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 5.3.3.2.2-1. The downlink physical setup is in accordance with Annex C.3.1.
Table 5.3.3.2.2-1: 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)

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



[bookmark: _Toc67918116][bookmark: _Toc76298159][bookmark: _Toc76572171][bookmark: _Toc76652038][bookmark: _Toc76652876][bookmark: _Toc83742148][bookmark: _Toc91440638][bookmark: _Toc98849428][bookmark: _Toc106543281][bookmark: _Toc106737378][bookmark: _Toc107233145][bookmark: _Toc107234735][bookmark: _Toc107419704][bookmark: _Toc107476998][bookmark: _Toc114565833][bookmark: _Toc123936140][bookmark: _Toc124377155]5.3.3.2.3	Minimum requirements for power saving
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 5.3.3.2.3-1, 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 5.3.3.2.3-2. The downlink physical setup is in accordance with Annex C.3.1.
Table 5.3.3.2.3-1: 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 signaled as a part of drx-Adaptation-r16 UE capability.



Table 5.3.3.2.3-2: Minimum performance 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)

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

	
	
	
	
	8
	R.PDCCH. 2-1.4 TDD
	
	
	
	



[bookmark: _Toc123936141][bookmark: _Toc124377156]5.3.3.2.4	Minimum requirements for PDCCH with intra-slot repetition
The performance requirements are specified in Table 5.3.3.2.4-2, with the addition of test parameters in Table 5.3.3.2.4-1. The downlink physical channel setup according to Annex C.3.1.

Table 5.3.3.2.4-1: Tests parameters
	Parameter
	Unit
	Value

	
	
	TRxP #1(Note 1)
	TRxP #2(Note 1)

	Transmit TRxP of SSB
	
	TRxP #1

	PDCCH configuration
	TCI state
	
	TCI State #1
	TCI State #2

	
	CORESETPoolIndex
	
	0,1

	
	Repetition transmission schemes
	
	FDM

	
	CCE to REG mapping type
	
	nonInterleaved

	
	REG bundle size
	
	6

	
	Time offset/Frequency offset of the second TxRP from the first TxRP
	
	timing offset = -0.25us, frequency offset = 300Hz

	
	Frequency domain resource allocation for CORSET
	
	Frequency non-overlapping

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS
	
	k0=0 for CSI-RS resources 1,2,3,4
	k0=1 for CSI-RS resources 5,6,7,8

	
	First OFDM symbol in the PRB used for CSI-RS
	
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 2 and 4
	l0 = 6 for CSI-RS resources 5 and 7
l0 = 10 for CSI-RS resources 6 and 8

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4
	1 for CSI-RS resource 5,6,7,8

	
	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4,5,6,7,8

	
	Density
	
	3

	
	CSI-RS periodicity
	Slots
	40

	
	CSI-RS offset
	Slots
	20 for CSI-RS resources 1 and 2
21 for CSI-RS resources 3 and 4
	20 for CSI-RS resources 5 and 6
21 for CSI-RS resources 7 and 8

	
	QCL info
	
	TCI state #0

	TCI State #1
	Type 1 QCL information
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking’ configuration
	N/A

	
	
	QCL Type
	
	Type A
	N/A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A
	N/A

	
	
	QCL Type
	
	N/A
	N/A

	TCI State #2
	Type 1 QCL information
	CSI-RS resource
	
	N/A
	CSI-RS resource 5 from 'CSI-RS for tracking’ configuration

	
	
	QCL Type
	
	N/A
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A
	N/A

	
	
	QCL Type
	
	N/A
	N/A

	Note: PDCCH is transmitted from both TRxP #1 and TRxP #2



Table 5.3.3.2.4-2: Minimum performance for PDCCH with 30kHz SCS
	Test num.
	Bandwidth(MHz)
	CORESET RB (Note 4)
	CORESET duration
	Aggregation level

	Reference Channel 
	Propagation Condition (Note 1)
	Antenna configuration and correlation Matrix (Note 2)
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg
(%)
	SNR (dB) (Note 3)

	1-1
	40
	48
	2
	2
	R.PDCCH. 2-2.2 TDD 
	TDLA30-10
	2x4, ULA Low 
	1
	-1.0

	Note 1:	The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent.
Note 2:	Bandwidth, CORESET parameters, reference channel, Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2.
Note 3:	SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2
Note 4:	CORESETs from TRxP #1 and TRxP #2 should not be overlapped






------------------------------------------------------------- End of change ------------------------------------------------------------





