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[bookmark: _Toc97807408][bookmark: _Toc106185631][bookmark: _Toc114141520][bookmark: _Toc121935125][bookmark: _Toc124152143][bookmark: _Toc137479587][bookmark: _Toc138765456][bookmark: _Toc145425864]4.1	Relationship between minimum requirements and test requirements
The Minimum Requirements given in this specification make no allowance for measurement uncertainty. The test specification in RAN5 will define test tolerances for FR1 and FR2 MIMO OTA. The test tolerances are used to relax the minimum requirements in this specification to create test requirements.
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The MIMO OTA minimum requirements apply only to the primary mechanical mode of UE which is declared by the manufacturer if the UE can support multiple mechanical modes. 
The minimum requirements apply only to the UE under normal environmental conditions specified in Annex F.
4.3	Applicability rules for testing of FR1 SA and NSA UEs
The applicability and test coverage rules for Non-Standalone (NSA) only capable devices shall include the following:
-	For each NR band supported by the device, test the UE in EN-DC mode using any one example configuration containing that NR band.
The applicability and test coverage rules for Standalone (SA) and NSA (EN-DC) capable devices shall include the following:
-	For each NR band in a device, test the UE in Standalone Mode as per the MIMO OTA test procedures in this specification.
-	This shall also fulfil coverage for all EN-DC FR1 and FR2 minimum performance requirements for that NR band and need not be retested in EN-DC mode.
<End of changes>


<Start of Changes>
[bookmark: _Toc114141581][bookmark: _Toc121935189][bookmark: _Toc124152207][bookmark: _Toc137479651][bookmark: _Toc138765520][bookmark: _Toc145425928]D.4.4	Pass/Fail Criteria of PSP
This clause defines the pass/fail criteria of PSP, this general pass/fail limits principle apply for all FR2 frequency bands.
The PSP pass/fail limit is specified as [84%].
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This clause defines the pass/fail criteria of cross-polarization, this pass/fail limits apply for all FR2 frequency bands.
[bookmark: _Toc106185694]The cross-polarization ratio pass/fail limit is specified as ±1.5 dB.
[bookmark: _Toc114141583][bookmark: _Toc121935191][bookmark: _Toc124152209][bookmark: _Toc137479653][bookmark: _Toc138765522][bookmark: _Toc145425930]D.4.6	Pass/Fail Criteria of Power validation
This clause defines the pass/fail criteria of power validation, this pass/fail limits apply for all FR2 bands.
The power validation pass/fail limit is specified as [TBD] ± 1.5dB.
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The gNodeB emulator parameters shall be set according to Table E.1-1 for FR1 common parameters, Table E.1-2 for FR1 FDD 2x2 test parameters, Table E.1-3 for FR1 TDD 2x2 test parameters, Table E.1-4 for FR1 FDD 4x4 test parameters, and Table E.1-5 for FR1 TDD 4x4 test parameters. 
Table E.1-1: FR1 Common test parameters
	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	Carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 2)
	RBs
	0

	
	Subcarrier spacing
	kHz
	15 or 30

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	PRBs
	Maximum transmission bandwidth configuration as specified in clause 5.3.2 of TS 38.101-1 for tested channel bandwidth and subcarrier spacing

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	First SSB in Slot #0

	
	SSB periodicity
	ms
	20

	
	First DMRS position for Type A PDSCH mapping
	
	2

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot

	
	Symbols with PDCCH
	Symbols
	0, 1

	
	Number of PRBs in CORESET
	
	Table 5.2-2 of TS 38.101-4 for tested channel bandwidth and subcarrier spacing

	
	Number of PDCCH candidates and aggregation levels
	
	1/AL8

	
	CCE-to-REG mapping type
	
	Non-interleaved

	
	DCI format
	
	1_1

	
	TCI state
	
	TCI state #1

	Cross carrier scheduling
	
	Not configured

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

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

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

	
	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20 for CSI-RS resource 1,2,3,4
30 kHz SCS: 40 for CSI-RS resource 1,2,3,4

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

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

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	
	QCL info
	
	TCI state #0

	NZP CSI-RS for CSI acquisition
	First subcarrier index in the PRB used for CSI-RS 
	
	k0 = 0

	
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 12

	
	Number of CSI-RS ports (X)
	
	Same as number of transmit antenna

	
	CDM Type
	
	‘FD-CDM2’

	
	Density (ρ)
	
	1

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

	
	CSI-RS offset
	Slots
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	
	QCL info
	
	TCI state #1

	ZP CSI-RS for CSI acquisition
	First subcarrier index in the PRB used for CSI-RS 
	
	k0 = 4

	
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 12

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	‘FD-CDM2’

	
	Density (ρ)
	
	1

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

	
	CSI-RS offset
	Slots
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	PDSCH DMRS configuration
	Antenna ports indexes
	
	{1000, 1001} for Rank 2 tests
{1000-1003} for Rank 4 tests

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1 for Rank 2 tests
2 for Rank 4 tests

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

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	N/A

	
	
	QCL Type
	
	N/A

	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
	
	N/A

	
	
	QCL Type
	
	N/A

	PT-RS configuration
	
	PT-RS is not configured

	Maximum number of code block groups for ACK/NACK feedback
	
	1

	Maximum number of HARQ transmission
	
	1

	HARQ ACK/NACK bundling
	
	Multiplexed

	Redundancy version coding sequence
	
	N.A

	Precoding configuration
	
	SP Type I, Random per slot with PRB bundling granularity

	Symbols for all unused REs
	
	OCNG Annex A.5 of TS 38.101-4

	Minimum Number of Slots per Stream
	
	20000 for 15kHz SCS
 40000 for 30kHz SCS
(Note 3)

	Transmit Power Control
	dBm
	13 

	DL power level
(RS EPRE of SSS)
	dBm / SCS
	Set at gNodeB simulator 
with correction from calibration

	EPRE ratio of PDSCH to SSS
	dB
	0

	Note 1:	UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH transmission.
Note 2:	Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-1 for tested channel bandwidth and subcarrier spacing.
Note 3:	For FR1 MIMO OTA test lab alignments and FR1 MIMO OTA UE performance requirements, the following values can be used:
			For FR1 bands >1GHz: 20k for 30kHz SCS, 10k for 15kHz SCS;
			For FR1 bands <1GHz: [20k]10k for 15kHz SCS;
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