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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document establishes the minimum performance requirements for NR User Equipment (UE).
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

…

[x]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

It is preferred that the reference to 21.905 be the first in the list.
3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

Abbreviation format (EW)

<ACRONYM>
<Explanation>
4
General
4.1
Relationship between minimum requirements and test requirements

The present document is a Single-RAT and interwork specification for NR UE, covering minimum performance requirements of both conducted and radiated requirements. Conformance to the present specification is demonstrated by fulfilling the test requirements specified in the conformance specification 3GPP TS 38.521-4 [X]. 

The Minimum Requirements given in this specification make no allowance for measurement uncertainty. The test specification TS 38.521-4 [X] defines test tolerances. These test tolerances are individually calculated for each test. The test tolerances are used to relax the minimum requirements in this specification to create test requirements. 
The measurement results returned by the test system are compared - without any modification - against the test requirements as defined by the shared risk principle. 

The shared risk principle is defined in Recommendation ITU‑R M.1545 [X].
The applicability of each requirement is described under each sub-clause in [5.1, 6.1, 7.1 and 8.1].
4.2
Applicability of minimum requirements

The conducted minimum requirements specified in this specification shall be met in all applicable scenarios for FR1. The radiated minimum requirements specified in this specification shall be met in all applicable scenarios for FR2. The interwork minimum requirement specified in this specification shall be met in all applicable scenarios for NR interworking operation.
4.3
Specification suffix information

Unless stated otherwise the following suffixes are used for indicating at 2nd level subclause, shown in table 4.3-1.

Table 4.3-1: Definition of suffixes

	Clause suffix
	Variant

	None
	Single Carrier

	A
	Carrier Aggregation (CA)

	B
	Dual-Connectivity (DC)

	C
	Supplement Uplink (SUL)

	
	


A terminal which supports the above features needs to meet the requirement defined in the additional subclause (suffix A, B, C) in clauses 5, 6, 7, 8, 9, 10. 
5
Demodulation performance requirements (Conducted requirements)
5.1 
General

5.2 
PDSCH demodulation requirements
The parameters specified in Table 5.2-1 are valid for all PDSCH tests unless otherwise stated.

Table 5.2-1: Common test parameters

	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	EPRE ratio of PTRS to PDSCH
	dB
	N/A

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	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 PDCCH candidates and aggregation levels
	
	TBD

	
	DCI format
	
	TBD

	Cross carrier scheduling
	
	Not configured

	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)
	
	[TBD]

	
	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

	NZP CSI-RS for CSI acquisition
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	[TBD]

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	[TBD]

	
	Number of CSI-RS ports (X)
	
	[TBD]

	
	CDM Type
	
	[TBD]

	
	Density (ρ)
	
	[TBD]

	
	CSI-RS periodicity
	
	[TBD]

	
	CSI-RS offset
	
	[TBD]

	ZP CSI-RS for CSI acquisition
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	[TBD]

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	[TBD]

	
	Number of CSI-RS ports (X)
	
	[TBD]

	
	CDM Type
	
	[TBD]

	
	Density (ρ)
	
	[TBD]

	
	CSI-RS periodicity
	
	[TBD]

	
	CSI-RS offset
	
	[TBD]

	PTRS configuration
	
	PTRS is not configured

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

	Maximum number of HARQ transmission
	
	4

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

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

	Symbols for all unused REs
	
	OCNG Annex A.5

	Note 1:

[image: image3.wmf]oc

N

at antenna port and SSS transmit power are specified in Subclause [X].


5.2.1 
1RX requirements (Void)
5.2.2
2RX requirements
5.2.2.1
FDD

5.2.2.1.1
Minimum requirements for PDSCH Mapping Type A

The performance requirements are specified in Table 5.2.2.1.1-3 and Table 5.2.2.1.1-4, with the addition of test parameters in table 5.2.2.1.1-2 and the downlink physical channel setup according to Annex C.3.1. 
The test purposes are specified in Table 5.2.2.1.1-1.
Table 5.2.2.1.1-1: Tests purpose
	Purpose
	Test index

	[Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel models, MCSs and number of MIMO layers]
	[TBD]

	[Verify the PDSCH mapping Type A HARQ soft combining performance under 2 receive antenna conditions.]
	[TBD]

	[Verify the PDSCH mapping Type A enhanced performance requirement Type X under 2 receive antenna conditions and with 2 MIMO layers.]
	[TBD]


Table 5.2.2.1.1-2: Test parameters

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	[TBD]

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	PRBs
	[TBD]

	
	Subcarrier spacing
	kHz
	[TBD]

	PDCCH configuration
	Number of PRBs in CORESET
	PRBs
	[TBD]

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	[TBD]

	
	Resource allocation type
	
	[TBD]

	
	VRB-to-PRB mapping type
	
	[TBD]

	
	VRB-to-PRB mapping interleaver bundle size
	
	[TBD]

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	2 for Tests 1-1
1 for other tests

	
	Length
	
	Single symbol

	
	Antenna ports indexes
	
	{1000} for Rank 1 tests
{1000, 1001} for Rank 2 tests

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1

	Number of HARQ Processes
	
	8 for Test 1-4
[4 for Other test]

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	[TBD]


Table 5.2.2.1.1-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Modulation format
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-1.1 FDD
	[TBD]
	TDLB100-400
	2x2, ULA Low
	70
	[TBD]

	1-2
	R.PDSCH.1-1.2 FDD
	[TBD]
	TDLC300-100
	2x2, ULA Low
	70
	[TBD]

	1-3
	R.PDSCH.1-4.1 FDD
	[TBD]
	TDLA30-10
	2x2, ULA Low
	70
	[TBD]

	1-4
	R.PDSCH.1-2.1 FDD
	[TBD]
	TDLC300-100
	2x2, ULA Low
	30
	[TBD]


Table 5.2.2.1.1-4: Minimum performance for Rank 2

	Test num.
	Reference channel
	Modulation format
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.1-2.2 FDD
	[TBD]
	TDLC300-100
	2x2, ULA Low
	70
	[TBD]

	2-2
	R.PDSCH.1-3.1 FDD
	[TBD]
	TDLA30-10
	2x2, ULA Low
	70
	[TBD]

	2-3
	R.PDSCH.1-2.2 FDD
	[TBD]
	TDLA30-10
	2x2, ULA Medium
	70
	[TBD]


5.2.2.1.2
Minimum requirements for PDSCH Mapping Type B

The performance requirements are specified in Table 5.2.2.1.2-3, with the addition of test parameters in Table 5.2.2.1.2-2 and the downlink physical channel setup according to Annex C.3.1. 
The test purposes are specified in Table 5.2.2.1.2-1.
Table 5.2.2.1.2-1: Tests purpose
	Purpose
	Test index

	[Verify PDSCH mapping Type B performance under 2 receive antenna conditions]
	[TBD]


Table 5.2.2.1.2-2: Test parameters
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	[TBD]

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	PRBs
	[TBD]

	
	Subcarrier spacing
	kHz
	[TBD]

	PDCCH configuration
	Number of PRBs in CORESET
	PRBs
	[TBD]

	PDSCH configuration
	Mapping type
	
	Type B

	
	k0
	
	0

	
	Starting symbol (S) 
	
	5

	
	Length (L)
	
	7

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	[TBD]

	
	VRB-to-PRB mapping type
	
	[TBD]

	
	VRB-to-PRB mapping interleaver bundle size
	
	[TBD]

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	[TBD]

	
	Length
	
	1

	
	Antenna ports indexes
	
	{1000}

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1

	Number of HARQ Processes
	
	4

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	2


Table 5.2.2.1.2-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Modulation format
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	[TBD]
	[TBD]
	[TBD]
	2x2, ULA Low
	70
	[TBD]


5.2.2.1.3
Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence
The performance requirements are specified in Table 5.2.2.1.3-3, with the addition of test parameters in Table 5.2.2.1.3-2 and the downlink physical channel setup according to Annex C.3.1. 
The test purposes are specified in Table 5.2.2.1.3-1.
Table 5.2.2.1.3-1: Tests purpose
	Purpose
	Test index

	[TBD]
	[TBD]


Table 5.2.2.1.3-2: Test parameters
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	[TBD]

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	PRBs
	[TBD]

	
	Subcarrier spacing
	kHz
	[TBD]

	PDCCH configuration
	Number of PRBs in CORESET
	PRBs
	[TBD]

	PDSCH configuration
	Mapping type
	
	[TBD]

	
	k0
	
	[TBD]

	
	Starting symbol (S) 
	
	[TBD]

	
	Length (L)
	
	[TBD]

	
	PDSCH aggregation factor
	
	[TBD]

	
	PRB bundling type
	
	[TBD]

	
	PRB bundling size
	
	[TBD]

	
	Resource allocation type
	
	[TBD]

	
	VRB-to-PRB mapping type
	
	[TBD]

	
	VRB-to-PRB mapping interleaver bundle size
	
	[TBD]

	PDSCH DMRS configuration
	DMRS Type
	
	[TBD]

	
	Number of additional DMRS
	
	[TBD]

	
	Length
	
	[TBD]

	
	Antenna ports indexes
	
	[TBD]

	
	Number of PDSCH DMRS CDM group(s) without data
	
	[TBD]

	Number of HARQ Processes
	
	4

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	2


Table 5.2.2.1.3-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Modulation format
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	[TBD]
	[TBD]
	[TBD]
	2x2, ULA Low
	70
	[TBD]


5.2.2.2
TDD
5.2.2.2.1
Minimum requirements for PDSCH Mapping Type A

The performance requirements are specified in Table 5.2.2.2.1-3 and Table 5.2.2.2.1-4, with the addition of test parameters in Table 5.2.2.2.1-2 and the downlink physical channel setup according to Annex C.3.1. 
The test purposes are specified in Table 5.2.2.2.1-1.
Table 5.2.2.2.1-1: Tests purpose
	Purpose
	Test index

	[Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel models, MCSs and number of MIMO layers]
	[TBD]

	[Verify the PDSCH mapping Type A HARQ soft combining performance under 2 receive antenna conditions.]
	[TBD]

	[Verify the PDSCH mapping Type A enhanced performance requirement Type X under 2 receive antenna conditions and with 2 MIMO layers.]
	[TBD]


Table 5.2.2.2.1-2: Test parameters
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	[TBD]

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	PRBs
	[TBD]

	
	Subcarrier spacing
	kHz
	[TBD]

	PDCCH configuration
	Number of PRBs in CORESET
	PRBs
	[TBD]

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	Specific to each Reference channel

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2 for Tests [TBD]
4 for Tests [TBD]
WB for Tests [TBD]

	
	Resource allocation type
	
	[TBD]

	
	VRB-to-PRB mapping type
	
	[TBD]

	
	VRB-to-PRB mapping interleaver bundle size
	
	[TBD]

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	[TBD]

	
	Length
	
	1

	
	Antenna ports indexes
	
	{1000} for Rank 1 tests
{1000, 1001} for Rank 2 tests

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1

	Number of HARQ Processes
	
	[TBD]

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	Specific to each UL-DL pattern


Table 5.2.2.2.1-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Modulation format
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.2-1.1 TDD
	[TBD]
	FR1.30-1
	TDLB100-400
	2x2, ULA Low
	70
	[TBD]

	1-2
	R.PDSCH.2-1.2 TDD
	[TBD]
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	70
	[TBD]

	1-3
	R.PDSCH.2-4.1 TDD
	[TBD]
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	[TBD]

	1-4
	R.PDSCH.2-2.1 TDD
	[TBD]
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	30
	[TBD]

	1-5
	[R.PDSCH.2-5.1 TDD]
	[TBD]
	FR1.30-2
	[TBD]
	2x2, ULA Low
	70
	[TBD]

	1-6
	[R.PDSCH.2-6.1 TDD]
	[TBD]
	FR1.30-3
	[TBD]
	2x2, ULA Low
	70
	[TBD]


Table 5.2.2.2.1-4: Minimum performance for Rank 2
	Test num.
	Reference channel
	Modulation format
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.2-2.2 TDD
	[TBD]
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	70
	[TBD]

	2-2
	R.PDSCH.2-3.1 TDD
	[TBD]
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	[TBD]

	2-3
	R.PDSCH.2-2.2 TDD
	[TBD]
	FR1.30-1
	TDLA30-10
	2x2, ULA Medium
	70
	[TBD]


5.2.2.2.2
Minimum requirements for PDSCH Mapping Type B

The performance requirements are specified in Table 5.2.2.2.2-3, with the addition of test parameters in Table 5.2.2.2.2-2 and the downlink physical channel setup according to Annex C.3.1. 
The test purposes are specified in Table 5.2.2.2.2-1.
Table 5.2.2.2.2-1: Tests purpose
	Purpose
	Test index

	[Verify PDSCH mapping Type B performance under 2 receive antenna conditions]
	[TBD]


Table 5.2.2.2.2-2: Test parameters
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	[TBD]

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	PRBs
	[TBD]

	
	Subcarrier spacing
	kHz
	[TBD]

	PDCCH configuration
	Number of PRBs in CORESET
	PRBs
	[TBD]

	PDSCH configuration
	Mapping type
	
	Type B

	
	k0
	
	0

	
	Starting symbol (S) 
	
	5

	
	Length (L)
	
	7

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	[TBD]

	
	VRB-to-PRB mapping type
	
	[TBD]

	
	VRB-to-PRB mapping interleaver bundle size
	
	[TBD]

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	[TBD]

	
	Length
	
	1

	
	Antenna ports indexes
	
	{1000}

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1

	Number of HARQ Processes
	
	4

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	2


Table 5.2.2.2.2-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Modulation format
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	[TBD]
	[TBD]
	[TBD]
	2x2, ULA Low
	70
	[TBD]


5.2.3
4RX requirements
5.2.3.1
FDD

5.2.3.1.1
Minimum requirements for PDSCH Mapping Type A

The performance requirements are specified in Table 5.2.3.1.1-3, Table 5.2.3.1.1-4, Table 5.2.3.1.1-5 and Table 5.2.3.1.1-6, with the addition of test parameters in Table 5.2.3.1.1-2 and the downlink physical channel setup according to Annex C.3.1. 
The test purposes are specified in Table 5.2.3.1.1-1.
Table 5.2.3.1.1-1: Tests purpose
	Purpose
	Test index

	[Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel models, MCSs and number of MIMO layers]
	[TBD]

	[Verify the PDSCH mapping Type A HARQ soft combining performance under 2 receive antenna conditions.]
	[TBD]

	[Verify the PDSCH mapping Type A enhanced performance requirement Type X under 2 receive antenna conditions and with 3 MIMO layers.]
	[TBD]


Table 5.2.3.1.1-2: Test parameters
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	[TBD]

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	PRBs
	[TBD]

	
	Subcarrier spacing
	kHz
	[TBD]

	PDCCH configuration
	Number of PRBs in CORESET
	PRBs
	[TBD]

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2 for Tests [TBD]
4 for Tests [TBD]
WB for Tests [TBD]

	
	Resource allocation type
	
	[TBD]

	
	VRB-to-PRB mapping type
	
	[TBD]

	
	VRB-to-PRB mapping interleaver bundle size
	
	[TBD]

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	[TBD]

	
	Length
	
	1

	
	Antenna ports indexes
	
	{1000} for Rank 1 tests
{1000, 1001} for Rank 2 tests

{1000-1002} for Rank 3 tests

{1000-1003} for Rank 4 tests

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

2 for Rank 3 and Rank 4 tests

	Number of HARQ Processes
	
	[TBD]

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	2


Table 5.2.3.1.1-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Modulation format
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-1.1 FDD
	[TBD]
	TDLB100-400
	2x2, ULA Low
	70
	[TBD]

	1-2
	R.PDSCH.1-1.2 FDD
	[TBD]
	TDLC300-100
	2x2, ULA Low
	70
	[TBD]

	1-3
	R.PDSCH.1-4.1 FDD
	[TBD]
	TDLA30-10
	2x2, ULA Low
	70
	[TBD]

	1-4
	R.PDSCH.1-2.1 FDD
	[TBD]
	TDLC300-100
	2x2, ULA Low
	30
	[TBD]


Table 5.2.3.1.1-4: Minimum performance for Rank 2

	Test num.
	Reference channel
	Modulation format
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.1-2.2 FDD
	[TBD]
	TDLC300-100
	2x2, ULA Low
	70
	[TBD]

	2-2
	R.PDSCH.1-3.1 FDD
	[TBD]
	TDLA30-10
	2x2, ULA Low
	70
	[TBD]


Table 5.2.3.1.1-5: Minimum performance for Rank 3

	Test num.
	Reference channel
	Modulation format
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	3-1
	R.PDSCH.1-2.3 FDD
	[TBD]
	TDLA30-10
	4x4, ULA Low
	70
	[TBD]

	3-2
	R.PDSCH.1-2.3 FDD
	[TBD]
	TDLA30-10
	4x4, ULA Medium A
	70
	[TBD]


Table 5.2.3.1.1-6: Minimum performance for Rank 4

	Test num.
	Reference channel
	Modulation format
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	4-1
	R.PDSCH.1-2.4 FDD
	[TBD]
	TDLA30-10
	4x4, ULA Low
	70
	[TBD]


5.2.3.1.2
Minimum requirements for PDSCH Mapping Type B

The performance requirements are specified in Table 5.2.3.1.2-3, with the addition of test parameters in Table 5.2.3.1.2-2 and the downlink physical channel setup according to Annex C.3.1. 
The test purposes are specified in Table 5.2.3.1.2-1.
Table 5.2.3.1.2-1: Tests purpose
	Purpose
	Test index

	[PDSCH mapping Type B performance under 2 receive antenna conditions]
	[TBD]


Table 5.2.3.1.2-2: Test parameters
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	[TBD]

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	PRBs
	[TBD]

	
	Subcarrier spacing
	kHz
	[TBD]

	PDCCH configuration
	Number of PRBs in CORESET
	PRBs
	[TBD]

	PDSCH configuration
	Mapping type
	
	Type B

	
	k0
	
	0

	
	Starting symbol (S) 
	
	5

	
	Length (L)
	
	7

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	[TBD]

	
	VRB-to-PRB mapping type
	
	[TBD]

	
	VRB-to-PRB mapping interleaver bundle size
	
	[TBD]

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	[TBD]

	
	Length
	
	1

	
	Antenna ports indexes
	
	{1000}

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1

	Number of HARQ Processes
	
	4

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	2


Table 5.2.3.1.2-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Modulation format
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	[TBD]
	[TBD]
	[TBD]
	2x2, ULA Low
	70
	[TBD]


5.2.3.1.3
Minimum requirements for PDSCH Mapping Type A and LTE-NR coexistence
The performance requirements are specified in Table 5.2.3.1.3-3, with the addition of test parameters in Table 5.2.3.1.3-2 and the downlink physical channel setup according to Annex C.3.1. 
The test purposes are specified in Table 5.2.3.1.3-1.
Table 5.2.3.1.3-1: Tests purpose
	Purpose
	Test index

	[TBD]
	[TBD]


Table 5.2.3.1.3-2: Test parameters
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	[TBD]

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	PRBs
	52

	
	Subcarrier spacing
	kHz
	15

	PDCCH configuration
	Number of PRBs in CORESET
	PRBs
	48

	PDSCH configuration
	Mapping type
	
	[TBD]

	
	k0
	
	[TBD]

	
	Starting symbol (S) 
	
	[TBD]

	
	Length (L)
	
	[TBD]

	
	PDSCH aggregation factor
	
	[TBD]

	
	PRB bundling type
	
	[TBD]

	
	PRB bundling size
	
	[TBD]

	
	Resource allocation type
	
	[TBD]

	
	VRB-to-PRB mapping type
	
	[TBD]

	
	VRB-to-PRB mapping interleaver bundle size
	
	[TBD]

	PDSCH DMRS configuration
	DMRS Type
	
	[TBD]

	
	Number of additional DMRS
	
	[TBD]

	
	Length
	
	[TBD]

	
	Antenna ports indexes
	
	[TBD]

	
	Number of PDSCH DMRS CDM group(s) without data
	
	[TBD]

	Number of HARQ Processes
	
	4

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	2


Table 5.2.3.1.3-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Modulation format
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	[TBD]
	[TBD]
	[TBD]
	2x2, ULA Low
	70
	[TBD]


5.2.3.2
TDD
5.2.3.2.1
Minimum requirements for PDSCH Mapping Type A

The performance requirements are specified in Table 5.2.3.2.1-3, Table 5.2.3.2.1-4, Table 5.2.3.2.1-5 and Table 5.2.3.2.1-6, with the addition of test parameters in Table 5.2.3.2.1-2 and the downlink physical channel setup according to Annex C.3.1. 
The test purposes are specified in Table 5.2.3.2.1-1.
Table 5.2.3.2.1-1: Tests purpose
	Purpose
	Test index

	[Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel models, MCSs and number of MIMO layers]
	[TBD]

	[Verify the PDSCH mapping Type A HARQ soft combining performance under 2 receive antenna conditions.]
	[TBD]

	[Verify the PDSCH mapping Type A enhanced performance requirement Type X under 2 receive antenna conditions and with 3 MIMO layers.]
	[TBD]


Table 5.2.3.2.1-2: Test parameters
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	[TBD]

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	PRBs
	[TBD]

	
	Subcarrier spacing
	kHz
	[TBD]

	PDCCH configuration
	Number of PRBs in CORESET
	PRBs
	[TBD]

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	Specific to each Reference channel

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2 for Tests [TBD]
4 for Tests [TBD]
WB for Tests [TBD]

	
	Resource allocation type
	
	[TBD]

	
	VRB-to-PRB mapping type
	
	[TBD]

	
	VRB-to-PRB mapping interleaver bundle size
	
	[TBD]

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	2 for Tests 1
1 for Tests 2-10

	
	Length
	
	1

	
	Antenna ports indexes
	
	{1000} for Tests 1-3, 6, 9, 10
{1000, 1001} for Tests 4, 5

{1000-1002} for Test 7

{1000-1003} for Test 8

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1 for Tests 1-6, 9, 10
2 for Tests 7, 8

	Number of HARQ Processes
	
	8 for Tests 1-5, 7-10
16 for Test 6

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	Specific to each UL-DL pattern


Table 5.2.3.2.1-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Modulation format
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.2-1.1 TDD
	[TBD]
	FR1.30-1
	TDLB100-400
	2x2, ULA Low
	70
	[TBD]

	1-2
	R.PDSCH.2-1.2 TDD
	[TBD]
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	70
	[TBD]

	1-3
	R.PDSCH.2-4.1 TDD
	[TBD]
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	[TBD]

	1-4
	R.PDSCH.2-2.1 TDD
	[TBD]
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	30
	[TBD]

	1-5
	[R.PDSCH.2-5.1 TDD]
	[TBD]
	FR1.30-2
	[TBD]
	2x2, ULA Low
	70
	[TBD]

	1-6
	[R.PDSCH.2-6.1 TDD]
	[TBD]
	FR1.30-3
	[TBD]
	2x2, ULA Low
	70
	[TBD]


Table 5.2.3.2.1-4: Minimum performance for Rank 2
	Test num.
	Reference channel
	Modulation format
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.2-2.2 TDD
	[TBD]
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	70
	[TBD]

	2-2
	R.PDSCH.2-3.1 TDD
	[TBD]
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	[TBD]


Table 5.2.3.2.1-5: Minimum performance for Rank 3
	Test num.
	Reference channel
	Modulation format
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	3-1
	R.PDSCH.2-2.3 TDD
	[TBD]
	FR1.30-1
	TDLA30-10
	4x4, ULA Low
	70
	[TBD]

	3-2
	R.PDSCH.2-2.3 TDD
	[TBD]
	FR1.30-1
	TDLA30-10
	4x4, ULA Medium A
	70
	[TBD]


Table 5.2.3.2.1-6: Minimum performance for Rank 4
	Test num.
	Reference channel
	Modulation format
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	4-1
	R.PDSCH.2-2.4 TDD
	[TBD]
	FR1.30-1
	TDLA30-10
	4x4, ULA Low
	70
	[TBD]


5.2.3.2.2
Minimum requirements for PDSCH Mapping Type B

The performance requirements are specified in Table 5.2.3.2.2-3, with the addition of test parameters in Table 5.2.3.2.2-2 and the downlink physical channel setup according to Annex C.3.1. 
The test purposes are specified in Table 5.2.3.2.2-1.
Table 5.2.3.2.2-1: Tests purpose
	Purpose
	Test index

	[PDSCH mapping Type B performance under 2 receive antenna conditions]
	[TBD]


Table 5.2.3.2.2-2: Test parameters
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	[TBD]

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	PRBs
	[TBD]

	
	Subcarrier spacing
	kHz
	[TBD]

	PDCCH configuration
	Number of PRBs in CORESET
	PRBs
	[TBD]

	PDSCH configuration
	Mapping type
	
	Type B

	
	k0
	
	0

	
	Starting symbol (S) 
	
	5

	
	Length (L)
	
	7

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	[TBD]

	
	VRB-to-PRB mapping type
	
	[TBD]

	
	VRB-to-PRB mapping interleaver bundle size
	
	[TBD]

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	[TBD]

	
	Length
	
	1

	
	Antenna ports indexes
	
	{1000}

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1

	Number of HARQ Processes
	
	[TBD]

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	[TBD]


Table 5.2.3.2.2-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Modulation format
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	[TBD]
	[TBD]
	[TBD]
	2x2, ULA Low
	70
	[TBD]


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

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	1

	
	SSB periodicity
	ms
	20

	PDCCH configuration
	Slots for PDCCH monitoring
	
	TBD

	
	Number of PDCCH candidates
	
	TBD

	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

	Precoding configuration
	
	SP Type I, Random per slot with REG bundling granularity for number of Tx larger than 1

	Symbols for all unused REs
	
	OCNG in Annex A.5

	Note 1:
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at antenna port and SSS transmit power are specified in Subclause [X]


5.3.1
1RX requirements (Void)
5.3.2
2RX requirements
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


5.3.2.1.1
1 Tx Antenna performances
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
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24
	2
	2
	TBD
	TDLA30-10
	1x2 Low
	1
	TBD

	2
	10 MHz
	24
	2
	2
	TBD
	TDLC300-100
	1x2 Low
	1
	TBD

	3
	10 MHz
	48
	2
	4
	TBD
	TDLA30-10
	1x2 Low
	1
	TBD

	4
	10 MHz
	48
	1
	4
	TBD
	TDLA30-10
	1x2 Low
	1
	TBD


5.3.2.1.2
2 Tx Antenna performances
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
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24
	2
	4
	TBD
	TDLC300-100
	2x2 Low
	1
	TBD

	2
	10 MHz
	48
	2
	8
	TBD
	TDLC300-100
	2x2 Low
	1
	TBD

	3
	10 MHz
	48
	1
	TBD
	TBD
	TDLA30-10
	2x2 Low
	1
	TBD


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
	
	interleaved

	Interleaver size
	
	3

	REG bundle size
	
	2
	6

	Shift Index
	
	0


5.3.2.2.1
1 Tx Antenna performances
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
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 MHz
	102
	1
	2
	TBD
	TDLA30-10
	1x2 Low
	1
	TBD

	2
	40 MHz
	102
	1
	4
	TBD
	TDLC300- 100
	1x2 Low
	1
	TBD


5.3.2.2.2
2 Tx Antenna performances
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 30kHz SCS
	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 MHz
	[90]
	1
	8
	TBD
	TDLC300-100
	2x2 Low
	1
	TBD


5.3.3
4RX requirements
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


5.3.3.1.1
1 Tx Antenna performances
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
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24
	2
	2
	TBD
	TDLA30-10
	1x4 Low
	1
	TBD

	2
	10 MHz
	24
	2
	2
	TBD
	TDLC300- 100
	1x4 Low
	1
	TBD

	3
	10 MHz
	48
	2
	4
	TBD
	TDLA30-10
	1x4 Low
	1
	TBD

	4
	10 MHz
	48
	1
	4
	TBD
	TDLA30-10
	1x4 Low
	1
	TBD


5.3.3.1.2
2 Tx Antenna performances
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
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24
	2
	4
	TBD
	TDLC300-100
	2x4 Low
	1
	TBD

	2
	10 MHz
	48
	2
	8
	TBD
	TDLC300-100
	2x4 Low
	1
	TBD

	3
	10 MHz
	48
	1
	TBD
	TBD
	TDLA30-10
	2x4 Low
	1
	TBD


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
	
	interleaved

	Interleaver size
	
	3

	REG bundle size
	
	2
	6

	Shift Index
	
	0


5.3.3.2.1
1 Tx Antenna performances
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
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 MHz
	102
	1
	2
	TBD
	TDLA30-10
	1x4 Low
	1
	TBD

	2
	40 MHz
	102
	1
	4
	TBD
	TDLC300-100
	1x4 Low
	1
	TBD


5.3.3.2.2
2 Tx Antenna performances
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
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40 MHz
	[90]
	1
	8
	TBD
	TDLC300-100
	2x4 Low
	1
	TBD


5.4 
PBCH demodulation requirements
5.4.1 
1RX requirements (Void)
5.4.2
2RX requirements
5.4.2.1
FDD

5.4.2.2
TDD
5.5 
Sustained downlink data rate provided by lower layers
6
CSI reporting requirements (Conducted requirements)

6.1 
General

This section includes conducted requirements for the reporting of channel state information (CSI). 
Parameters specified in Table 6.1-1 are applied for all test cases in this section unless otherwise stated.

Table 6.1-1: Test parameters for CSI test cases

	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	EPRE ratio of PTRS to PDSCH
	dB
	

	Active DL BWP index
	
	1

	Cyclic prefix
	
	Normal

	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

	
	Symbols with PDCCH
	
	0,1

	
	Number of PDCCH candidates and aggregation levels
	
	TBD

	
	DCI format
	
	TBD

	Cross carrier scheduling
	
	Not configured

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	0

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	TBD

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Length
	
	Single-symbol DM-RS

	
	Number of PDSCH DMRS CDM group(s) without data
	
	2

	PTRS configuration
	Frequency density (KPT-RS)
	
	N/A

	
	Time density (LPT-RS)
	
	N/A

	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)
	
	[4]

	
	Number of CSI-RS ports (X)
	
	1

	
	CDM Type
	
	No CDM

	
	Density (ρ)
	
	3

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

	
	CSI-RS offset
	slot
	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

	Number of HARQ Processes
	
	4 For FDD

8 for TDD

	HARQ ACK/NACK bundling
	
	TBD

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

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	2 for FDD

TBD for TDD

	Symbols for unused REs
	
	OCNG as specified in A.5

	Note 1:
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at antenna port and SSS transmit power are specified in Subclause [X]


6.2 
Reporting of Channel Quality Indicator (CQI)

6.2.1
1RX requirements (Void)
6.2.2
2RX requirements
6.2.2.1
FDD

6.2.2.2
TDD
6.2.3
4RX requirements
6.2.3.1
FDD

6.2.3.2
TDD
6.3 
Reporting of Precoding Matrix Indicator (PMI)
The minimum performance requirements of PMI reporting are defined based on the precoding gain, expressed as the relative increase in throughput when the transmitter is configured according to the UE reports compared to the case when the transmitter is using random precoding, respectively. When the transmitter uses random precoding, for each PDSCH allocation a precoder is randomly generated and applied to the PDSCH. A fixed transport format (FRC) is configured for all requirements. 
The requirements for transmission mode 1 with higher layer parameter codebookType set to 'typeI-SinglePanel' are specified in terms of the ratio:
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In the definition of γ, for 4TX and 8TX PMI requirements, 
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 using the precoders configured according to the UE reports, and 
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with random precoding.
6.3.1 
1RX requirements (Void)
6.3.2
2RX requirements
6.3.2.1
FDD

6.3.2.1.1
Single PMI with 4TX TypeI-SinglePanel Codebook
For the parameters specified in Table 6.3.2.1.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.2.1.1-2.
Table 6.3.2.1.1-1: Test parameters (single layer)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Duplex Mode
	
	FDD

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	
	52

	
	Subcarrier spacing
	kHz
	15

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	High XP 4 x 2
(N1,N2) = (2,1)

	Beamforming Model
	
	TBD

	DMRS port indexes 
	
	1000

	ZP CSI-RS configuration


	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 5, (4,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(9,-)

	
	CSI-RS 

interval and offset
	
	TBD

	NZP CSI-RS for CSI acquisition  


	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 4, (0,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)

	
	CSI-RS 

interval and offset
	
	TBD

	CSI-IM configuration
	CSI-IM RE pattern    
	
	Patten 0

	
	CSI-IM Resource Mapping

(kCSI-IM,lCSI-IM)

	
	(4,9)

	
	CSI-IM timeConfig
interval and offset
	slot
	TBD

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	CSI-Report interval and offset                        
	slot
	TBD

	aperiodicTriggeringOffset
	
	0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(2,1)

	
	CodebookSubsetRestriction
	
	11111111

	
	RI Restriction
	
	00000001

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	TBD

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	TBD

	Note 1:
For random precoder selection, the precoder shall be updated in each slot (1 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#[(n-4)], this reported PMI cannot be applied at the eNB downlink before SF#[(n+4)].
Note 3:
Randomization of the principle beam direction shall be used as specified in TBD.


Table 6.3.2.1.1-2 Minimum requirement
	Parameter
	Test 1

	
	TBD


6.3.2.1.2 
Single PMI with 8TX TypeI-SinglePanel Codebook
For the parameters specified in Table 6.3.2.1.2-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.2.1.2-2.
Table 6.3.2.1.2-1: Test parameters (dual-layer)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Duplex Mode
	
	FDD

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	
	52

	
	Subcarrier spacing
	kHz
	15

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	High XP 8 x 2
(N1,N2) = (4,1)

	Beamforming Model
	
	TBD

	DMRS port indexes 
	
	{1000,1001}

	ZP CSI-RS configuration


	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 5, (4,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(9,-)

	
	CSI-RS 

interval and offset
	
	TBD

	NZP CSI-RS for CSI acquisition  


	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	8

	
	CDM Type
	
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 8, (4,6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(5,-)

	
	CSI-RS 

interval and offset
	
	TBD

	CSI-IM configuration
	CSI-IM RE pattern    
	
	Patten 0

	
	CSI-IM Resource Mapping

(kCSI-IM,lCSI-IM)

	
	(4,9)

	
	CSI-IM timeConfig
interval and offset
	slot
	TBD

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	CSI-Report interval and offset                        
	slot
	TBD

	aperiodicTriggeringOffset
	
	0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(4,1)

	
	CodebookSubsetRestriction
	
	0x FFFF

	
	RI Restriction
	
	00000010

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	TBD

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	TBD

	Note 1:
For random precoder selection, the precoder shall be updated in each slot (1 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#[(n-4)], this reported PMI cannot be applied at the eNB downlink before SF#[(n+4)].
Note 3:
Randomization of the principle beam direction shall be used as specified in TBD.


Table 6.3.2.1.2-2: Minimum requirement
	Parameter
	Test 1

	
	TBD


6.3.2.2
TDD
6.3.2.2.1 
Single PMI with 4TX TypeI-SinglePanel Codebook

For the parameters specified in Table 6.3.2.2.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.2.2.1-2.
Table 6.3.2.2.1-1: Test parameters (single layer)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	40

	Duplex Mode
	
	TDD

	TDD DL-UL configuration
	
	FR1.30-1 as specified in Annex A

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	
	106

	
	Subcarrier spacing
	kHz
	30

	Propagation channel
	
	TDLA30-10

	Antenna configuration
	
	High XP 4 x 2
(N1,N2) = (2,1)

	Beamforming Model
	
	TBD

	DMRS port indexes 
	
	1000

	ZP CSI-RS configuration


	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 5, (4,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(9,-)

	
	CSI-RS 

interval and offset
	
	TBD

	NZP CSI-RS for CSI acquisition  


	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 4, (0,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)

	
	CSI-RS 

interval and offset
	
	TBD

	CSI-IM configuration
	CSI-IM RE pattern    
	
	Patten 0

	
	CSI-IM Resource Mapping

(kCSI-IM,lCSI-IM)

	
	(4,9)

	
	CSI-IM timeConfig
interval and offset
	slot
	TBD

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	CSI-Report interval and offset                        
	slot
	TBD

	aperiodicTriggeringOffset
	
	0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(2,1)

	
	CodebookSubsetRestriction
	
	11111111

	
	RI Restriction
	
	00000001

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	TBD

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	TBD

	Note 1:
For random precoder selection, the precoder shall be updated in each slot (0.5 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#[(n-6)], this reported PMI cannot be applied at the eNB downlink before SF#[(n+6)].
Note 3:
Randomization of the principle beam direction shall be used as specified in TBD.


Table 6.3.2.2.1-2: Minimum requirement
	Parameter
	Test 1

	
	TBD


6.3.2.2.2 
Single PMI with 8TX TypeI-SinglePanel Codebook
For the parameters specified in Table 6.3.2.2.2-1, and using the downlink physical channels specified in Annex TBD, the minimum requirements are specified in Table 6.3.2.2.2-2.
Table 6.3.2.2.2-1: Test parameters (dual-layer)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	40

	Duplex Mode
	
	TDD

	TDD DL-UL configurations
	
	FR1.30-1 as specified in Annex A

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	
	106

	
	Subcarrier spacing
	kHz
	30

	Propagation channel
	
	TDLA30-10

	Antenna configuration
	
	High XP 8 x 2
(N1,N2) = (4,1)

	Beamforming Model
	
	TBD

	DMRS port indexes 
	
	{1000,1001}

	ZP CSI-RS configuration


	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 5, (4,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(9,-)

	
	CSI-RS 

interval and offset
	
	[3/1]

	NZP CSI-RS for CSI acquisition  


	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	8

	
	CDM Type
	
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 8, (4,6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(5,-)

	
	CSI-RS 

interval and offset
	
	TBD

	CSI-IM configuration
	CSI-IM RE pattern    
	
	Patten 0

	
	CSI-IM Resource Mapping

(kCSI-IM,lCSI-IM)

	
	(4,9)

	
	CSI-IM timeConfig
interval and offset
	slot
	TBD

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForIChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	CSI-Report interval and offset                        
	slot
	TBD

	aperiodicTriggeringOffset
	
	0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(4,1)

	
	CodebookSubsetRestriction
	
	0x FFFF

	
	RI Restriction
	
	00000010

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	TBD

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	TBD

	Note 1:
For random precoder selection, the precoder shall be updated in each slot (0.5 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#[(n-6)], this reported PMI cannot be applied at the eNB downlink before SF#[(n+6)].
Note 3:
Randomization of the principle beam direction shall be used as specified in TBD.


Table 6.3.2.2.2-2: Minimum requirement
	Parameter
	Test 1

	
	TBD


6.3.3
4RX requirements
6.3.3.1
FDD

6.3.3.1.1 
Single PMI with 4TX TypeI-SinglePanel Codebook

For the parameters specified in Table 6.3.3.1.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.3.1.1-2.
Table 6.3.3.1.1-1: Test parameters (single layer)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Duplex Mode
	
	FDD

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	
	52

	
	Subcarrier spacing
	kHz
	15

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	High XP 4 x 4

(N1,N2) = (2,1)

	Beamforming Model
	
	TBD

	DMRS port indexes 
	
	1000

	ZP CSI-RS configuration


	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 5, (4,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(9,-)

	
	CSI-RS 

interval and offset
	
	TBD

	NZP CSI-RS for CSI acquisition  


	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 4, (0,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)

	
	CSI-RS 

interval and offset
	
	TBD

	CSI-IM configuration
	CSI-IM RE pattern    
	
	Patten 0

	
	CSI-IM Resource Mapping

(kCSI-IM,lCSI-IM)

	
	(4,9)

	
	CSI-IM timeConfig
interval and offset
	slot
	TBD

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	CSI-Report interval and offset                        
	slot
	TBD

	aperiodicTriggeringOffset
	
	0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(2,1)

	
	CodebookSubsetRestriction
	
	11111111

	
	RI Restriction
	
	00000001

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	TBD

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	TBD

	Note 1:
For random precoder selection, the precoder shall be updated in each slot (1 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#[(n-4)], this reported PMI cannot be applied at the eNB downlink before SF#[(n+4)].
Note 3:
Randomization of the principle beam direction shall be used as specified in TBD.


Table 6.3.3.1.1-2: Minimum requirement
	Parameter
	Test 1

	
	TBD


6.3.3.1.2 
Single PMI with 8TX TypeI-SinglePanel Codebook
For the parameters specified in Table 6.3.3.1.2-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.3.1.2-2.
Table 6.3.3.1.2-1: Test parameters (dual-layer)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Duplex Mode
	
	FDD

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	
	52

	
	Subcarrier spacing
	kHz
	15

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	High XP 8 x 4
(N1,N2) = (4,1)

	Beamforming Model
	
	TBD

	DMRS port indexes 
	
	{1000,1001}

	ZP CSI-RS configuration


	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 5, (4,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(9,-)

	
	CSI-RS 

interval and offset
	
	TBD

	NZP CSI-RS for CSI acquisition  


	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	8

	
	CDM Type
	
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 8, (4,6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(5,-)

	
	CSI-RS 

interval and offset
	
	TBD

	CSI-IM configuration
	CSI-IM RE pattern    
	
	Patten 0

	
	CSI-IM Resource Mapping

(kCSI-IM,lCSI-IM)

	
	(4,9)

	
	CSI-IM timeConfig
interval and offset
	slot
	TBD

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	CSI-Report interval and offset                        
	slot
	TBD

	aperiodicTriggeringOffset
	
	0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(4,1)

	
	CodebookSubsetRestriction
	
	0x FFFF

	
	RI Restriction
	
	00000010

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	TBD

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	TBD

	Note 1:
For random precoder selection, the precoder shall be updated in each slot (1 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#[(n-4)], this reported PMI cannot be applied at the eNB downlink before SF#[(n+4)].
Note 3:
Randomization of the principle beam direction shall be used as specified in TBD.


Table 6.3.3.1.2-2: Minimum requirement
	Parameter
	Test 1

	
	TBD


6.3.3.2
TDD
6.3.3.2.1 
Single PMI with 4TX TypeI-SinglePanel Codebook

For the parameters specified in Table 6.3.3.2.1-1, and using the downlink physical channels specified in Annex TBD, the minimum requirements are specified in Table 6.3.3.2.1-2.
Table 6.3.3.2.1-1: Test parameters (single layer)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	40

	Duplex Mode
	
	TDD

	TDD DL-UL configuration
	
	FR1.30-1 as specified in Annex A

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	
	106

	
	Subcarrier spacing
	kHz
	30

	Propagation channel
	
	TDLA30-10

	Antenna configuration
	
	High XP 4 x 4
(N1,N2) = (2,1)

	Beamforming Model
	
	TBD

	DMRS port indexes 
	
	1000

	ZP CSI-RS configuration


	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2


	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 5, (4,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(9,-)

	
	CSI-RS 

interval and offset
	
	TBD

	NZP CSI-RS for CSI acquisition  


	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 4, (0,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)

	
	CSI-RS 

interval and offset
	
	TBD

	CSI-IM configuration
	CSI-IM RE pattern    
	
	Patten 0

	
	CSI-IM Resource Mapping

(kCSI-IM,lCSI-IM)

	
	(4,9)

	
	CSI-IM timeConfig
interval and offset
	slot
	TBD

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	CSI-Report interval and offset                        
	slot
	TBD

	aperiodicTriggeringOffset
	
	0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(2,1)

	
	CodebookSubsetRestriction
	
	11111111

	
	RI Restriction
	
	00000001

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	TBD

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	TBD

	Note 1:
For random precoder selection, the precoder shall be updated in each slot (0.5 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#[(n-6)], this reported PMI cannot be applied at the eNB downlink before SF#[(n+6)].
Note 3:
Randomization of the principle beam direction shall be used as specified in TBD.


Table 6.3.3.2.1-2: Minimum requirement
	Parameter
	Test 1

	
	TBD


6.3.3.2.2 
Single PMI with 8TX TypeI-SinglePanel Codebook
For the parameters specified in Table 6.3.3.2.2-1, and using the downlink physical channels specified in Annex TBD, the minimum requirements are specified in Table 6.3.3.2.2-2.
Table 6.3.3.2.2-1: Test parameters (dual-layer)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	40

	Duplex Mode
	
	TDD

	TDD DL-UL configurations
	
	FR1.30-1 as specified in Annex A

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	
	106

	
	Subcarrier spacing
	kHz
	30

	Propagation channel
	
	TDLA30-10

	Antenna configuration
	
	High XP 8 x 4
(N1,N2) = (4,1)

	Beamforming Model
	
	TBD

	DMRS port indexes 
	
	{1000,1001}

	ZP CSI-RS configuration


	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 5, (4,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(9,-)

	
	CSI-RS 

interval and offset
	
	[3/1]

	NZP CSI-RS for CSI acquisition  


	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	8

	
	CDM Type
	
	CDM4 (FD2, TD2)

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 8, (4,6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(5,-)

	
	CSI-RS 

interval and offset
	
	TBD

	CSI-IM configuration
	CSI-IM RE pattern    
	
	Patten 0

	
	CSI-IM Resource Mapping

(kCSI-IM,lCSI-IM)

	
	(4,9)

	
	CSI-IM timeConfig
interval and offset
	slot
	TBD

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannnelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	CSI-Report interval and offset                        
	slot
	TBD

	aperiodicTriggeringOffset
	
	0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(4,1)

	
	CodebookSubsetRestriction
	
	0x FFFF

	
	RI Restriction
	
	00000010

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	TBD

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	TBD

	Note 1:
For random precoder selection, the precoder shall be updated in each slot (0.5 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#[(n-6)], this reported PMI cannot be applied at the eNB downlink before SF#[(n+6)].
Note 3:
Randomization of the principle beam direction shall be used as specified in TBD.


Table 6.3.3.2.2-2: Minimum requirement
	Parameter
	Test 1

	
	TBD


6.4 
Reporting of Rank Indicator (RI)
The purpose of this test is to verify that the reported rank indicator accurately represents the channel rank. The accuracy of RI reporting is determined by the relative increase of the throughput obtained when transmitting based on the reported rank compared to the case for which a fixed rank is used for transmission.
6.4.1 
1RX requirements (Void)
6.4.2
2RX requirements
6.4.2.1
FDD

The minimum performance requirement in Table 6.4.2.1-2 is defined as

a)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ ;

b)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;

For the parameters specified in Table 6.4.2.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.4.2.1-2.

Table 6.4.2.1-1: RI Test (FDD)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Bandwidth
	MHz
	10
	10
	10

	Duplex Mode
	
	FDD
	FDD
	FDD

	DL BWP configuration #1
	First PRB 
	
	0
	0
	0

	
	Number of contiguous PRB
	
	52
	52
	52

	
	Subcarrier spacing
	kHz
	15
	15
	15

	 SNR 
	 dB
	TBD
	TBD
	TBD

	Propagation channel
	
	TDLA30-5
	TDLA30-5
	TDLA30-5

	Antenna configuration
	
	ULA Low 2x2
	ULA Low 2x2
	ULA High 2x2

	Beamforming Model
	
	TBD
	TBD
	TBD

	DMRS port indexes 
	
	1000 for Rank1

{1000,1001} for Rank2
	1000 for Rank1

{1000,1001} for Rank2
	1000 for Rank1

{1000,1001} for Rank2

	ZP CSI-RS configuration


	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	4
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 5, (4,-)
	Row 5, (4,-)
	Row 5, (4,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(9,-)
	(9,-)
	(9,-)

	
	CSI-RS 

periodicity and offset
	slot
	5/1
	5/1
	5/1

	NZP CSI-RS for CSI acquisition  


	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	2
	2
	2

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 3 (6,-)
	Row 3 (6,-)
	Row 3 (6,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)
	(13,-)
	(13,-)

	
	NZP CSI-RS-timeConfig

periodicity and offset
	slot
	5/1
	5/1
	5/1

	CSI-IM configuration
	CSI-IM RE pattern    
	
	Pattern 0
	Pattern 0
	Pattern 0

	
	CSI-IM Resource Mapping

(kCSI-IM,lCSI-IM)


	
	(4,9)
	(4,9)
	(4,9)

	
	CSI-IM timeConfig

periodicity and offset
	slot
	5/1
	5/1
	5/1

	ReportConfigType
	
	Periodic
	Periodic
	Periodic

	CQI-table
	
	Table 2
	Table 2
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	timeRestrictionForInterferenceMeasurements
	
	not configured
	not configured
	not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband
	Wideband

	CSI-Report periodicity and offset                        
	slot
	5/1
	5/1
	5/1

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	N/A
	N/A
	N/A

	
	CodebookSubsetRestriction
	
	TBD
	TBD
	TBD

	
	RI Restriction
	
	N/A
	N/A
	N/A

	Physical channel for CSI report
	
	PUCCH
	PUCCH
	PUCCH

	CQI/RI/PMI delay 
	ms
	8
	8
	8

	Maximum number of HARQ transmission
	
	1
	1
	1

	RI Configuration
	
	Fixed RI = 2 and follow RI
	Fixed RI = 1 and follow RI
	Fixed RI = 1 and follow RI


Table 6.4.2.1-2: Minimum requirement (FDD)

	
	Test 1
	Test 2
	Test 3

	1
	N/A
	TBD
	TBD

	2
	TBD
	N/A
	N/A


6.4.2.2
TDD
The minimum performance requirement in Table 6.4.2.2-2 is defined as

a)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ ;

b)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;

For the parameters specified in Table 6.4.2.2-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.4.2.2-2.

Table 6.4.2.2-1: RI Test (TDD)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Bandwidth
	MHz
	40
	40
	40

	Duplex Mode
	
	TDD
	TDD
	TDD

	TDD Slot Configuration
	
	FR1.30-1
	FR1.30-1
	FR1.30-1

	DL BWP configuration #1
	First PRB 
	
	0
	0
	0

	
	Number of contiguous PRB
	
	106
	106
	106

	
	Subcarrier spacing
	kHz
	30
	30
	30

	 SNR 
	 dB
	TBD
	TBD
	TBD

	Propagation channel
	
	TDLA30-10
	TDLA30-10
	TDLA30-10

	Antenna configuration
	
	ULA Low 2x2
	ULA Low 2x2
	ULA High 2x2

	Beamforming Model
	
	TBD
	TBD
	TBD

	DMRS port indexes 
	
	1000 for Rank1

{1000,1001} for Rank2
	1000 for Rank1

{1000,1001} for Rank2
	1000 for Rank1

{1000,1001} for Rank2

	ZP CSI-RS configuration


	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	4
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 5, (4,-)
	Row 5, (4,-)
	Row 5, (4,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(9,-)
	(9,-)
	(9,-)

	
	CSI-RS 

periodicity and offset
	slot
	10/1
	10/1
	10/1

	NZP CSI-RS for CSI acquisition  


	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	2
	2
	2

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 3 (6,-)
	Row 3 (6,-)
	Row 3 (6,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)
	(13,-)
	(13,-)

	
	NZP CSI-RS-timeConfig

periodicity and offset
	slot
	10/1
	10/1
	10/1

	CSI-IM configuration
	CSI-IM RE pattern    
	
	Pattern 0
	Pattern 0
	Pattern 0

	
	CSI-IM Resource Mapping

(kCSI-IM,lCSI-IM)


	
	(4,9)
	(4,9)
	(4,9)

	
	CSI-IM timeConfig

periodicity and offset
	slot
	10/1
	10/1
	10/1

	ReportConfigType
	
	Periodic
	Periodic
	Periodic

	CQI-table
	
	Table 2
	Table 2
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	timeRestrictionForInterferenceMeasurements
	
	not configured
	not configured
	not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband
	Wideband

	CSI-Report periodicity and offset                        
	slot
	10/1
	10/1
	10/1

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	N/A
	N/A
	N/A

	
	CodebookSubsetRestriction
	
	TBD
	TBD
	TBD

	
	RI Restriction
	
	N/A
	N/A
	N/A

	Physical channel for CSI report
	
	PUCCH
	PUCCH
	PUCCH

	CQI/RI/PMI delay 
	ms
	TBD
	TBD
	TBD

	Maximum number of HARQ transmission
	
	1
	1
	1

	RI Configuration
	
	Fixed RI = 2 and follow RI
	Fixed RI = 1 and follow RI
	Fixed RI = 1 and follow RI


Table 6.4.2.2-2: Minimum requirement (TDD)

	
	Test 1
	Test 2
	Test 3

	1
	N/A
	TBD
	TBD

	2
	TBD
	N/A
	N/A


6.4.3
4RX requirements
6.4.3.1
FDD

The minimum performance requirement in Table 6.4.3.1-2 is defined as

a)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ ;

b)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;

For the parameters specified in Table 6.4.3.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.4.3.1-2.

Table 6.4.3.1-1: RI Test (FDD)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Bandwidth
	MHz
	10
	10
	10
	10

	Duplex Mode
	
	FDD
	FDD
	FDD
	FDD

	DL BWP configuration #1
	First PRB 
	
	0
	0
	0
	0

	
	Number of contiguous PRB
	
	52
	52
	52
	52

	
	Subcarrier spacing
	kHz
	15
	15
	15
	15

	 SNR 
	 dB
	TBD
	TBD
	TBD
	TBD

	Propagation channel
	
	TDLA30-5
	TDLA30-5
	TDLA30-5
	TDLA30-5

	Antenna configuration
	
	ULA Low 2x4
	ULA Low 2x4
	ULA High 2x4
	ULA Low 4x4

	Beamforming Model
	
	TBD
	TBD
	TBD
	TBD

	DMRS port indexes 
	
	1000 for Rank1

{1000,1001} for Rank2
	1000 for Rank1

{1000,1001} for Rank2
	1000 for Rank1

{1000,1001} for Rank2
	1000 for Rank1

{1000,1001} for Rank2

{1000,1001,1002} for Rank3

{1000,1001, 1002, 1003} for Rank4

	ZP CSI-RS configuration


	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	4
	4
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 5, (4,-)
	Row 5, (4,-)
	Row 5, (4,-)
	Row 5, (4,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(9,-)
	(9,-)
	(9,-)
	(9,-)

	
	CSI-RS 

periodicity and offset
	slot
	5/1
	5/1
	5/1
	5/1

	NZP CSI-RS for CSI acquisition  


	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	2
	2
	2
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 3 (6,-)
	Row 3 (6,-)
	Row 3 (6,-)
	Row 4 (0,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)
	(13,-)
	(13,-)
	(13,-)

	
	NZP CSI-RS-timeConfig

periodicity and offset
	slot
	5/1
	5/1
	5/1
	5/1

	CSI-IM configuration
	CSI-IM RE pattern    
	
	Pattern 0
	Pattern 0
	Pattern 0
	Pattern 0

	
	CSI-IM Resource Mapping

(kCSI-IM,lCSI-IM)


	
	(4,9)
	(4,9)
	(4,9)
	(4,9)

	
	CSI-IM timeConfig

periodicity and offset
	slot
	5/1
	5/1
	5/1
	5/1

	ReportConfigType
	
	Periodic
	Periodic
	Periodic
	Periodic

	CQI-table
	
	Table 2
	Table 2
	Table 2
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	timeRestrictionForInterferenceMeasurements
	
	not configured
	not configured
	not configured
	not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband
	Wideband
	Wideband

	CSI-Report periodicity and offset                        
	slot
	5/1
	5/1
	5/1
	5/1

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	N/A
	N/A
	N/A
	(2,1)

	
	CodebookSubsetRestriction
	
	TBD
	TBD
	TBD
	11111111

	
	RI Restriction
	
	N/A
	N/A
	N/A
	00000010 for fixed Rank 2 and 00001111 for follow RI

	Physical channel for CSI report
	
	PUCCH
	PUCCH
	PUCCH
	PUCCH

	CQI/RI/PMI delay 
	ms
	8
	8
	8
	8

	Maximum number of HARQ transmission
	
	1
	1
	1
	1

	RI Configuration
	
	Fixed RI = 2 and follow RI
	Fixed RI = 1 and follow RI
	Fixed RI = 1 and follow RI
	Fixed RI = 2 and follow RI


Table 6.4.3.1-2: Minimum requirement (FDD)

	
	Test 1
	Test 2
	Test 3
	Test 4

	1
	N/A
	TBD
	TBD
	N/A

	2
	TBD
	N/A
	N/A
	TBD


6.4.3.2
TDD
The minimum performance requirement in Table 6.4.3.2-2 is defined as

a)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ ;

b)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;

For the parameters specified in Table 6.4.3.2-1, and using the downlink physical channels specified in Annex TBD, the minimum requirements are specified in Table 6.4.3.2-2.

Table 6.4.3.2-1: RI Test (TDD)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Bandwidth
	MHz
	40
	40
	40
	40

	Duplex Mode
	
	TDD
	TDD
	TDD
	TDD

	TDD Slot Configuration
	
	FR1.30-1
	FR1.30-1
	FR1.30-1
	FR1.30-1

	DL BWP configuration #1
	First PRB 
	
	0
	0
	0
	0

	
	Number of contiguous PRB
	
	106
	106
	106
	106

	
	Subcarrier spacing
	kHz
	30
	30
	30
	30

	 SNR 
	 dB
	TBD
	TBD
	TBD
	TBD

	Propagation channel
	
	TDLA30-10
	TDLA30-10
	TDLA30-10
	TDLA30-10

	Antenna configuration
	
	ULA Low 2x4
	ULA Low 2x4
	ULA High 2x4
	ULA Low 4x4

	Beamforming Model
	
	TBD
	TBD
	TBD
	TBD

	DMRS port indexes 
	
	1000 for Rank1

{1000,1001} for Rank2
	1000 for Rank1

{1000,1001} for Rank2
	1000 for Rank1

{1000,1001} for Rank2
	1000 for Rank1

{1000,1001} for Rank2

{1000,1001,1002} for Rank3

{1000,1001, 1002, 1003} for Rank4

	ZP CSI-RS configuration


	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	4
	4
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 5, (4,-)
	Row 5, (4,-)
	Row 5, (4,-)
	Row 5, (4,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(9,-)
	(9,-)
	(9,-)
	(9,-)

	
	CSI-RS 

periodicity and offset
	slot
	10/1
	10/1
	10/1
	10/1

	NZP CSI-RS for CSI acquisition  


	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	2
	2
	2
	2

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 3 (6,-)
	Row 3 (6,-)
	Row 3 (6,-)
	Row 4 (0,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)
	(13,-)
	(13,-)
	(13,-)

	
	NZP CSI-RS-timeConfig

periodicity and offset
	slot
	10/1
	10/1
	10/1
	10/1

	CSI-IM configuration
	CSI-IM RE pattern    
	
	Pattern 0
	Pattern 0
	Pattern 0
	Pattern 0

	
	CSI-IM Resource Mapping

(kCSI-IM,lCSI-IM)


	
	(4,9)
	(4,9)
	(4,9)
	(4,9)

	
	CSI-IM timeConfig

periodicity and offset
	slot
	10/1
	10/1
	10/1
	10/1

	ReportConfigType
	
	Periodic
	Periodic
	Periodic
	Periodic

	CQI-table
	
	Table 2
	Table 2
	Table 2
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	timeRestrictionForInterferenceMeasurements
	
	not configured
	not configured
	not configured
	not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband
	Wideband
	Wideband

	CSI-Report periodicity and offset                        
	slot
	10/1
	10/1
	10/1
	10/1

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	N/A
	N/A
	N/A
	(2,1)

	
	CodebookSubsetRestriction
	
	TBD
	TBD
	TBD
	11111111

	
	RI Restriction
	
	N/A
	N/A
	N/A
	00000010 for fixed Rank 2 and 00001111 for follow RI

	Physical channel for CSI report
	
	PUCCH
	PUCCH
	PUCCH
	PUCCH

	CQI/RI/PMI delay 
	ms
	TBD
	TBD
	TBD
	TBD

	Maximum number of HARQ transmission
	
	1
	1
	1
	1

	RI Configuration
	
	Fixed RI = 2 and follow RI
	Fixed RI = 1 and follow RI
	Fixed RI = 1 and follow RI
	Fixed RI = 2 and follow RI


Table 6.4.3.2-2: Minimum requirement (TDD)

	
	Test 1
	Test 2
	Test 3
	Test 4

	1
	N/A
	TBD
	TBD
	N/A

	2
	TBD
	N/A
	N/A
	TBD


7
Demodulation performance requirements (Radiated requirements)

7.1 
General

The parameters specified in Table 7.2-1 are valid for all PDSCH demodulation tests unless otherwise stated.

Table 7.2-1: Common Test Parameters

	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	EPRE ratio of PTRS to PDSCH
	dB
	0

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	1

	
	SSB periodicity
	ms
	20

	
	First DMRS position for Type A PDSCH mapping
	
	2

	PDCCH configuration
	Slots for PDCCH monitoring
	
	TBD

	
	Symbols with PDCCH
	
	0

	
	Number of PDCCH candidates and aggregation levels
	
	TBD

	
	DCI format
	
	TBD

	Cross carrier scheduling
	
	Not configured

	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
	160

	
	CSI-RS offset
	Slots
	80 for CSI-RS resource 1 and 2

81 for CSI-RS resource 3 and 4

	NZP CSI-RS for CSI acquisition
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	TBD

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	TBD

	
	Number of CSI-RS ports (X)
	
	TBD

	
	CDM Type
	
	TBD

	
	Density (ρ)
	
	TBD

	
	CSI-RS periodicity
	
	TBD

	
	CSI-RS offset
	
	TBD

	ZP CSI-RS for CSI acquisition
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	TBD

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	TBD

	
	Number of CSI-RS ports (X)
	
	TBD

	
	CDM Type
	
	TBD

	
	Density (ρ)
	
	TBD

	
	CSI-RS periodicity
	
	TBD

	
	CSI-RS offset
	
	TBD

	PTRS configuration
	Frequency density (KPT-RS)
	
	2

	
	Time density (LPT-RS)
	
	1

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

	Maximum number of HARQ transmission
	
	4

	HARQ ACK/NACK bundling
	
	Multiplexed

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

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

	Symbols for all unused REs
	
	OCNG in Annex A.5

	Note 1:
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at antenna port and SSS transmit power are specified in Subclause [X]


7.2 
PDSCH demodulation requirements
7.2.1 
1RX requirements (Void)
7.2.2
2RX requirements
7.2.2.1
FDD (Void)

7.2.2.2
TDD

7.2.2.2.1
Minimum requirements for PDSCH Mapping Type-A
For PDSCH Type-A scheduling, the requirements are specified in Table 7.2.2.2.1-3 and 7.2.2.2.1-4, with the addition of the parameters in Table 7.2.2.2.1-2 and the downlink physical channel setup according to Annex C.5.1. The purpose is to verify the performance of PDSCH Type-A scheduling.
The test purposes are specified in Table 7.2.2.1.1-1.
Table 7.2.2.1.1-1: Tests purpose

	Purpose
	Test index

	TBD
	TBD


Table 7.2.2.2.1-2: Test Parameters
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	100

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	
	66

	
	Subcarrier spacing
	kHz
	120

	PDCCH configuration
	Number of PRBs in CORESET
	PRBs
	66

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	[13 for D slots 

9 for S slot in FR2.120-1

10 for S slot in FR2.120-2 and FR2.60-1]

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	TBD

	
	Resource allocation type
	
	Type 1

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Length
	
	Single-symbol DM-RS

	
	Antenna ports indexes
	
	{1000} for Rank1

{1000,1001} for Rank2

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1

	Number of HARQ Processes
	
	8 for Test 1-1, 1-3, 2-2, 2-4

10 for Test 2-1, 2-3

16 for Test 1-2

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	As defined in Annex A.1.3


Table 7.2.2.2.1-3: Minimum performance for Rank 1 (FRC)

	Test num.
	Reference channel
	Modulation
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNRBB (dB)

	1-1
	TBD
	QPSK
	FR2.120-1
	[TDLA30-300]
	2x2 ULA Low
	70
	[TBD]

	1-2
	TBD
	16QAM
	FR2.120-1
	[TDLA30-300]
	2x2 ULA Low
	30
	[TBD]

	1-3
	TBD
	64QAM
	FR2.120-1
	[TDLA30-75]
	2x2 ULA Low
	70
	[TBD]

	Note 1:
Mapping between SNRBB and SNRRP is specified in Subclause [X].


Table 7.2.2.2.1-4: Minimum performance for Rank 2 (FRC)

	Test num.
	Reference channel
	Modulation
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNRBB (dB)

	2-1
	TBD
	QPSK
	FR2.120-2
	[TDLA30-75]
	2x2 ULA Low
	70
	[TBD]

	2-2
	TBD
	16QAM
	FR2.120-1
	[TDLA30-300]
	2x2 ULA Low
	70
	[TBD]

	2-3
	TBD
	16QAM
	FR2.120-2
	[TDLA30-75]
	[2x2 XP Med-A]
	70
	[TBD]

	2-4
	TBD
	64QAM
	[FR2.120-1]
	TBD
	2x2 ULA Low
	70
	[TBD]

	Note 1:
Mapping between SNRBB and SNRRP is specified in Subclause [X].


7.3
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 7.3-1 are valid for all PDCCH tests unless otherwise stated.
Table 7.3-1: Common test Parameters
	Parameter
	Unit
	Value

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	1

	
	SSB periodicity
	ms
	20

	PDCCH configuration
	Slots for PDCCH monitoring
	
	TBD

	
	Number of PDCCH candidates
	
	TBD

	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
	160

	
	CSI-RS offset
	Slots
	80 for CSI-RS resource 1 and 2

81 for CSI-RS resource 3 and 4

	Precoding configuration
	
	SP Type I, Random per slot with REG bundling granularity for number of Tx larger than 1

	Symbols for all unused REs
	
	OCNG in Annex A.5


7.3.1
1RX requirements (Void)
7.3.2
2RX requirements
7.3.2.1
FDD (Void)

7.3.2.2
TDD
The parameters specified in Table 7.3.2.2-1 are valid for all TDD tests unless otherwise stated.
Table 7.3.2.2-1: Test Parameters
	Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	TDD UL-DL pattern
	
	FR2.120-1

	CCE to REG mapping type
	
	Interleaved

	REG bundle size 
	
	2 for test 1-1

6 for test 1-2
	2

	Interleaver size
	
	3 for test 1-1 
2 for test 1-2
	3

	Shift index
	
	0


7.3.2.2.1
1 Tx Antenna performances
For the parameters specified in Table 7.3.2.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 7.3.2.2.1-1. The downlink physical setup is in accordance with Annex C.5.1.
Table 7.3.2.2.1-1: Minimum performance requirements with 120 kHz SCS

	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1-1
	100 MHz
	60
	1
	2 CCE
	TBD
	TDLA30-75
	1x2 Low
	1
	TBD

	1-2
	100 MHz
	60
	1
	4 CCE
	TBD
	TDLA30-300
	1x2 Low
	1
	TBD


7.3.2.2.2
2 Tx Antenna performances
For the parameters specified in Table 7.3.2.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 7.3.2.2.2-1. The downlink physical setup is in accordance with Annex C.5.1.
Table 7.3.2.2.2-1: Minimum performance requirements with 120 kHz SCS

	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	2-1
	100 MHz
	60
	1
	8 CCE
	TBD
	TDLA30-75
	2x2 Low
	1
	TBD


7.4 
PBCH demodulation requirements
7.4.1 
1RX requirements (Void)
7.4.2
2RX requirements
7.4.2.1
FDD (Void)

7.4.2.2
TDD
7.5 
Sustained downlink data rate provided by lower layers
8
CSI reporting requirements (Radiated requirements)

8.1 
General

This section includes radiated requirements for the reporting of channel state information (CSI). 
Parameters specified in Table 8.1-1 are applied for all test cases in this section unless otherwise stated.

Table 8.1-1: Test parameters for CSI test cases

	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	Duplex Mode
	
	TDD

	EPRE ratio of PTRS to PDSCH
	dB
	TBD

	Active DL BWP index
	
	1

	Cyclic prefix
	
	Normal

	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

	
	Symbols with PDCCH
	
	0,1

	
	Number of PDCCH candidates and aggregation levels
	
	TBD

	
	DCI format
	
	TBD

	Cross carrier scheduling
	
	Not configured

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	0

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	TBD

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Length
	
	Single-symbol DM-RS

	
	Number of PDSCH DMRS CDM group(s) without data
	
	2

	PTRS configuration
	Frequency density (KPT-RS)
	
	TBD

	
	Time density (LPT-RS)
	
	TBD

	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)
	
	[4]

	
	Number of CSI-RS ports (X)
	
	1

	
	CDM Type
	
	No CDM

	
	Density (ρ)
	
	3

	
	CSI-RS periodicity
	slot
	120kHz SCS: 160

	
	CSI-RS offset
	slot
	      120 kHz SCS:

80 for CSI-RS resource 1 and 2

81 for CSI-RS resource 3 and 4

	Number of HARQ Processes
	
	8

	HARQ ACK/NACK bundling
	
	TBD

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

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	TBD

	Symbols for unused REs
	
	OCNG as specified in A.5

	Note 1:

[image: image12.wmf]oc
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at antenna port and SSS transmit power are specified in Subclause [X].


8.2 
Reporting of Channel Quality Indicator (CQI)
8.2.1 
1RX requirements (Void)
8.2.2
2RX requirements
8.2.2.1
FDD (Void)

8.2.2.2
TDD
8.3 
Reporting of Precoding Matrix Indicator (PMI)
The minimum performance requirements of PMI reporting are defined based on the precoding gain, expressed as the relative increase in throughput when the transmitter is configured according to the UE reports compared to the case when the transmitter is using random precoding, respectively. When the transmitter uses random precoding, for each PDSCH allocation a precoder is randomly generated and applied to the PDSCH. A fixed transport format (FRC) is configured for all requirements. 
The requirements for transmission mode 1 with 2TX and higher layer parameter codebookType set to 'typeI-SinglePanel' are specified in terms of the ratio
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In the definition of γ, for 2TX PMI requirements, 
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is [TBD] % of the maximum throughput obtained at 
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 using the precoders configured according to the UE reports, and 
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is the throughput measured at 
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with random precoding.
8.3.1 
1RX requirements (Void)
8.3.2
2RX requirements
8.3.2.1
FDD (Void)

8.3.2.2
TDD
8.3.2.2.1 
Single PMI with 2TX TypeI-SinglePanel Codebook

For the parameters specified in Table 8.3.2.2.1-1, and using the downlink physical channels specified in Annex C.5.1, the minimum requirements are specified in Table 8.3.2.2.1-2.
Table 8.3.2.2.1-1: Test parameters (single layer)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	100

	TDD DL-UL configuration
	
	FR2.120-2 as specified in Annex A

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	
	66

	
	Subcarrier spacing
	kHz
	120

	Propagation channel
	
	TDLA30-75

	Antenna configuration
	
	TBD

	Beamforming Model
	
	TBD

	DMRS port indexes 
	
	1000

	ZP CSI-RS configuration


	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 4, (8,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)

	
	CSI-RS 

interval and offset
	
	TBD

	NZP CSI-RS for CSI acquisition  


	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 3, (6,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)

	
	CSI-RS 

interval and offset
	
	TBD

	CSI-IM configuration
	CSI-IM RE pattern    
	
	Patten 0

	
	CSI-IM Resource Mapping

(kCSI-IM,lCSI-IM)

	
	(8,13)

	
	CSI-IM timeConfig
interval and offset
	slot
	TBD

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	CSI-Report interval and offset                        
	slot
	TBD

	aperiodicTriggeringOffset
	
	0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	N/A

	
	CodebookSubsetRestriction
	
	0011111

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	TBD

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	TBD

	Note 1:
For random precoder selection, the precoder shall be updated in each slot (0.125 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#[(n-12)], this reported PMI cannot be applied at the eNB downlink before SF#[(n+12)].
Note 3:     Randomization of the principle beam direction shall be used as specified in TBD.


8.4 
Reporting of Rank Indicator (RI)
The purpose of this test is to verify that the reported rank indicator accurately represents the channel rank. The accuracy of RI reporting is determined by the relative increase of the throughput obtained when transmitting based on the reported rank compared to the case for which a fixed rank is used for transmission.
8.4.1 
1RX requirements (Void)
8.4.2
2RX requirements
8.4.2.1
FDD (Void)

8.4.2.2
TDD
The minimum performance requirement in Table 8.4.2.2-2 is defined as

a)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ ;

b)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;

For the parameters specified in Table 8.4.2.2-1, and using the downlink physical channels specified in Annex C.5.1, the minimum requirements are specified in Table 8.4.2.2-2.

Table 8.4.2.2-1: RI Test (TDD)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Bandwidth
	MHz
	100
	100
	100

	Duplex Mode
	
	TDD
	TDD
	TDD

	TDD Slot Configuration
	
	FR1.120-2
	FR1.120-2
	FR1.120-2

	DL BWP configuration #1
	First PRB 
	
	0
	0
	0

	
	Number of contiguous PRB
	
	66
	66
	66

	
	Subcarrier spacing
	kHz
	120
	120
	120

	 SNR 
	 dB
	TBD
	TBD
	TBD

	Propagation channel
	
	TDLA30-75
	TDLA30-75
	TDLA30-75

	Antenna configuration
	
	ULA Low 2x2
	ULA Low 2x2
	XP High 2x2

	Beamforming Model
	
	TBD
	TBD
	TBD

	DMRS port indexes 
	
	1000 for Rank1

{1000,1001} for Rank2
	1000 for Rank1

{1000,1001} for Rank2
	1000 for Rank1

{1000,1001} for Rank2

	ZP CSI-RS configuration


	CSI-RS resource Type
	
	TBD
	TBD
	TBD

	
	Number of CSI-RS ports (X)
	
	4
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 4, (8,-)
	Row 4, (8,-)
	Row 4, (8,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)
	(13,-)
	(13,-)

	
	CSI-RS 

interval and offset
	slot
	TBD
	TBD
	TBD

	NZP CSI-RS for CSI acquisition  


	CSI-RS resource Type
	
	TBD
	TBD
	TBD

	
	Number of CSI-RS ports (X)
	
	2
	2
	2

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 3 (6,-)
	Row 3 (6,-)
	Row 3 (6,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)
	(13,-)
	(13,-)

	
	NZP CSI-RS-timeConfig

interval and offset
	slot
	TBD
	TBD
	TBD

	CSI-IM configuration
	CSI-IM RE pattern    
	
	Pattern 1
	Pattern 1
	Pattern 1

	
	CSI-IM Resource Mapping

(kCSI-IM,lCSI-IM)


	
	(8,13)
	(8,13)
	(8,13)

	
	CSI-IM timeConfig

interval and offset
	slot
	TBD
	TBD
	TBD

	ReportConfigType
	
	TBD
	TBD
	TBD

	CQI-table
	
	Table 1
	Table 1
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	not configured
	not configured
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured
	not configured
	not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband
	Wideband

	CSI-Report interval and offset                        
	slot
	TBD
	TBD
	TBD

	aperiodicTriggeringOffset
	
	0
	0
	0

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	N/A
	N/A
	N/A

	
	CodebookSubsetRestriction
	
	TBD
	TBD
	TBD

	
	RI Restriction
	
	N/A
	N/A
	N/A

	Physical channel for CSI report
	
	PUSCH
	PUSCH
	PUSCH

	CQI/RI/PMI delay 
	ms
	TBD
	TBD
	TBD

	Maximum number of HARQ transmission
	
	1
	1
	1

	RI Configuration
	
	Fixed RI = 2 and follow RI
	Fixed RI = 1 and follow RI
	Fixed RI = 1 and follow RI


9
Demodulation performance requirements for interworking 

9.1
General
This clause covers the UE demodulation performance requirements for EN-DC, NE-DC, inter-band NR-DC between FR1 and FR2, and inter-band NR CA between FR1 and FR2.
9.1.1
LTE PCell setup
This sub-clause provides the parameters for LTE PCell during the demodulation performance test for EN-DC unless otherwise stated. For EN-DC with multiple LTE carriers or bands, randomly selected one carrier or band that can be used for PCell as LTE PCell for the connection setup.
9.1.1.1 FDD

The parameters specified in Table 9.1.1.1-1 and Table 9.1.1.1-2 are used to setup an LTE PCell. One of test setup in Table 9.1.1.1-2 will be selected for the LTE PCell depending on the maximum bandwidth of an LTE carrier for all the EN-DC band combinations supported by the UE.

The measurement channels in Table 9.1.1.1-2 and OCNG pattern OP.1 FDD are specified in TS36.101 [X]. The physical channel setup with downlink power allocation is according to Annex C.3.2 of TS36.101 [X].

Table 9.1.1.1-1: Common Test Parameters (FDD)
	Parameter
	Unit
	Value 

	Cyclic prefix
	
	Normal

	Physical Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Number of PDCCH symbols
	symbols
	1

	 PHICH Ng (Note 1)
	
	1

	PHICH duration
	
	Normal

	Number of HARQ processes per component carrier
	Processes
	[8]

	Maximum number of HARQ transmission
	
	[4]

	Redundancy version coding sequence
	
	{0,0,1,2} for [64QAM]

	Propagation condition
	
	Static propagation condition

No external noise sources are applied

	Transmission mode
	
	[3]

	Antenna configuration
	
	2x2

	Codebook subset restriction
	
	[10]

	Symbols for all unused REs
	
	OCNG in Annex A.5


Table 9.1.1.1-2: Specific Test Parameters (FDD [64QAM])
	Test setup
	Bandwidth (MHz)
	Downlink power allocation (dB)
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	1
	5
	-3
	-3
	0

	2
	10
	-3
	-3
	0

	3
	15
	-3
	-3
	0

	4
	20
	-3
	-3
	0


9.1.1.2 TDD
The parameters specified in Table 9.1.1.2-1 and Table 9.1.1.2-2 are used to setup an LTE PCell. One of test setup in Table 9.1.1.2-2 will be selected for the LTE PCell depending on the maximum bandwidth of an LTE carrier for all the EN-DC band combinations supported by the UE.

The measurement channels in Table 9.1.1.2-2 and OCNG pattern OP.1 TDD are specified in TS36.101 [X]. The physical channel setup with downlink power allocation is according to Annex C.3.2 of TS36.101 [X].

Table 9.1.1.2-1: Common Test Parameters (TDD)
	Parameter
	Unit
	Value 

	UL DL configuration
	
	2

	Special subframe configuration
	
	4

	Number of PDCCH symbols
	symbols
	1

	PHICH Ng (Note 3)
	
	1

	PHICH duration
	
	Normal

	Cyclic prefix
	
	Normal

	Cell ID
	
	0

	Inter-TTI Distance
	
	1

	Maximum number of HARQ transmission
	
	[4]

	Redundancy version coding sequence
	
	{0,0,1,2} for [64QAM]

	Propagation condition
	
	Static propagation condition

No external noise sources are applied

	Transmission mode
	
	[3]

	Antenna configuration
	
	2x2

	Codebook subset restriction
	
	[10]

	Symbols for all unused REs
	
	OCNG in Annex A.5


Table 9.1.1.2-2: Specific Test Parameters (FDD [64QAM])
	Test setup
	Bandwidth (MHz)
	Downlink power allocation (dB)
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	1
	10
	-3
	-3
	0

	2
	15
	-3
	-3
	0

	3
	20
	-3
	-3
	0


9.2
Void
9.2A
PDSCH demodulation for CA

9.2A.1
NR CA between FR1 and FR2
FFS
9.2B
PDSCH demodulation for DC

9.2B.1
EN-DC 
<Editor note: which NR PDSCH test case(s) will be selected for EN-DC test need FFS.>
9.2B.1.1 
EN-DC within FR1
9.2B.1.1.1
PDSCH

The test setup for LTE PCell is specified in sub-clause 9.1.1. The NR PDSCH demodulation performance requirements are specified in Subclause 5.2. During the test, only the PDSCH performance on the NR cell(s) shall be verified.
9.2B.1.2
EN-DC including FR2 NR carrier

9.2B.1.2.1
PDSCH

The test setup for LTE PCell is specified in sub-clause 9.1.1. The NR PDSCH demodulation performance requirements are specified in Subclause 7.2. During the test, only the PDSCH performance on the NR cell(s) shall be verified.

9.2B.1.3
EN-DC including FR1 and FR2 NR carriers
FFS

9.2B.2
NR DC between FR1 and FR2
FFS
9.3
Void
9.3A
PDCCH demodulation for CA

9.3A.1
NR CA between FR1 and FR2
FFS
9.3B
PDCCH demodulation for DC

9.3B.1 
EN-DC
<Editor note: which NR PDCCH test case(s) will be selected for EN-DC test need FFS.> 
9.3B.1.1 
EN-DC within FR1
9.3B.1.1.1
PDCCH

The test setup for LTE PCell is specified in sub-clause 9.1.1. The NR PDCCH demodulation performance requirements are specified in Subclause 5.3. During the test, only the PDCCH performance on the single NR cell shall be verified.

9.3B.1.2
EN-DC including FR2 NR carrier

9.3B.1.2.1
PDCCH

The test setup for LTE PCell is specified in sub-clause 9.1.1. The NR PDCCH demodulation performance requirements are specified in Subclause 7.3. During the test, only the PDCCH performance on the single NR cell shall be verified.

9.3B.1.3
EN-DC including FR1 and FR2 NR carriers
FFS

9.3B.2
NR DC between FR1 and FR2
FFS
9.4
Void
9.4A
SDR test for CA

9.4A.1
NR CA between FR1 and FR2
FFS
9.4B
SDR test for DC

9.4B.1 
EN-DC
<Editor note: which NR SDR test case(s) will be selected for EN-DC test need FFS.>
9.4B.1.1 
EN-DC within FR1
9.4B.1.1.1
SDR test
FFS

9.4B.1.2
EN-DC including FR2 NR carrier

9.4B.1.2.1
SDR test
FFS

9.4B.1.3
EN-DC including FR1 and FR2 NR carriers
FFS

9.4B.2
NR DC between FR1 and FR2
FFS
10
CSI reporting requirements for interworking 

10.1
General

This clause specifies CSI performance requirements for EN-DC, NE-DC, inter-band NR-DC between FR1 and FR2, and inter-band NR CA between FR1 and FR2.
The definition of frequency ranges (FR1 and FR2) are specified in TS38.101-3 table 5.1-1.
10.2
Void
10.2A
Reporting of Channel Quality Indicator (CQI) for CA

10.2B
Reporting of Channel Quality Indicator (CQI) for DC

10.2B.1
EN-DC 

<Editor’s note: FFS which test cases from SA will be applied for EN-DC >
10.2B.1.1
EN-DC within FR1

Unless otherwise stated, the configuration of LTE PCell specified in [X] applies to LTE carrier.

Unless otherwise stated, NR CQI requirements and test configurations defined in Subclause 6.2 apply to NR cell(s).

Unless otherwise stated, only NR requirements on NR cell(s) shall be verified during test.

10.2B.1.2
EN-DC including FR2 NR carrier

Unless otherwise stated, the configuration of LTE PCell specified in [X] applies to LTE carrier.

Unless otherwise stated, NR CQI requirements and test configurations defined in Subclause 8.2 apply to NR cell(s).

Unless otherwise stated, only NR requirements on NR cell(s) shall be verified during test.

10.2B.1.3
EN-DC including FR1 and FR2 NR carriers

FFS
10.3
Void

10.3A
Reporting of Precoding Matrix Indicator (PMI) for CA

10.3B
Reporting of Precoding Matrix Indicator (PMI) for DC

10.3B.1
EN-DC

<Editor’s note: FFS which test cases from SA will be applied for EN-DC >
10.3B.1.1
EN-DC within FR1

Unless otherwise stated, the configuration of LTE PCell specified in [X] applies to LTE carrier.

Unless otherwise stated, NR PMI requirements and test configurations defined in Subclause 6.3 apply to NR cell(s).

Unless otherwise stated, only NR requirements on NR carrier(s) shall be verified during test.

10.3B.1.2
 EN-DC including NR FR2 carrier

Unless otherwise stated, the configuration of LTE PCell specified in [X] applies to LTE carrier.

Unless otherwise stated, NR PMI requirements and test configurations defined in Subclause 8.3 apply to NR cell(s).

Unless otherwise stated, only NR requirements on NR cell(s) shall be verified during test.

10.3B.1.3
 EN-DC including FR1 and FR2 NR carriers
FFS
10.4
Void

10.4A
Reporting of Rank Indicator (RI) for CA

10.4B
Reporting of Rank Indicator (RI) for DC

10.4B.1
EN-DC

<Editor’s note: FFS which test cases from SA will be applied for EN-DC >
10.4B.1.1
EN-DC within FR1

Unless otherwise stated, the configuration of LTE PCell specified in [X] applies to LTE carrier.

Unless otherwise stated, NR RI requirements and test configurations defined in Subclause  6.4 apply to NR cell(s).

Unless otherwise stated, only NR requirements on NR cell(s) shall be verified during test.
10.4B.1.2
EN-DC including NR FR2 carrier

Unless otherwise stated, the configuration of LTE Pcell specified in [X] applies to LTE carrier.

Unless otherwise stated, NR RI requirements and test configurations defined in Subclause 8.4 apply to NR cell(s) for EN-DC operation with NR carrier(s) in FR2.

Unless otherwise stated, only NR requirements on NR cell(s) shall be verified during test.
10.4B.1.3
 EN-DC including FR1 and FR2 NR carriers
FFS
Annex A (normative):
Measurement channels

Detailed content of the annex is TBD.
Annex B (normative):
Propagation conditions

B.1
Static propagation condition
B.1.1
UE Receiver with 2Rx
For 1 port transmission the channel matrix is defined in the frequency domain by
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For 2 port transmission the channel matrix is defined in the frequency domain by
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For 4 port transmission the channel matrix is defined in the frequency domain by
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For 8 port transmission the channel matrix is defined in the frequency domain by
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B.1.2
UE Receiver with 4Rx

For 1 port transmission the channel matrix is defined in the frequency domain by
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For 2 port transmission the channel matrix is defined in the frequency domain by
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For 4 port transmission the channel matrix is defined in the frequency domain by
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For 8 port transmission the channel matrix is defined in the frequency domain by
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B.2
Multi-path fading propagation conditions

The multipath propagation conditions consist of several parts:

-
A delay profile in the form of a "tapped delay-line", characterized by a number of taps at fixed positions on a sampling grid. The profile can be further characterized by the r.m.s. delay spread and the maximum delay spanned by the taps.

-
A combination of channel model parameters that include the Delay profile and the Doppler spectrum that is characterized by a classical spectrum shape and a maximum Doppler frequency.
-
Different models are used for FR1 (below 6 GHz) and FR2 (above 6 GHz).
B.2.1
Delay profiles
The delay profiles are simplified from the TR38.901 TDL models. The simplification steps are shown below for information. These steps are only used when new delay profiles are created. Otherwise, the delay profiles specified in B.2.1.1 and B.2.1.2 can be used as such.

Step 1: Use the original TDL model from TR38.901.

Step 2: Re-order the taps in ascending delays

Step 3: Perform delay scaling according to the procedure described in section 7.7.3 in TR38.901.

Step 4: Apply the quantization to the delay resolution 5 ns. This is done simply by rounding the tap delays to the nearest multiple of the delay resolution. 

Step 5: If multiple taps are rounded to the same delay bin, merge them by calculating their linear power sum.
Step 6: If there are more than 12 taps in the quantized model, merge the taps as follows

· Keep first tap as such, and the last tap delay as such.

· Merge two parallel taps with different delays (average delay, sum power) starting from the weakest ones. If the average delay is not in the sampling grid, round up/down it towards the direction of the higher power original tap (e.g. 10 ns & 20 ns ( 15 ns, 10 ns & 25 ns ( 20 ns, if 25 ns had higher or equal power; 15 ns, if 10 ns had higher power)
· Continue as long as the final number of taps is 12.

Step 7: Round the amplitudes of taps to one decimal (e.g. -8.78 dB ( -8.8 dB) 
Step 8: If the delay spread has slightly changed due to the tap merge, adjust the final delay spread by increasing or decreasing the power of the last tap so that the delay spread is corrected.

Step 9: Re-normalize the highest tap to 0 dB.
B.2.1.1
Delay profiles for FR1
The delay profiles for FR1 are selected to be representative of low, medium and high delay spread environment. The resulting model parameters are specified in B.2.1.1-1 and the tapped delay line models are specified in Tables B.2.1.1-2 ~ Table B.2.1.1-4.

Table B.2.1.1-1: Delay profiles for NR channel models

	Model
	Number of 
channel taps
	Delay spread

(r.m.s.)
	Maximum excess tap delay (span)
	Delay resolution

	TDLA30
	12
	30 ns
	290 ns
	5 ns

	TDLB100
	12
	100 ns
	480 ns
	5 ns

	TDLC300
	12
	300 ns
	2595 ns
	5 ns


Table B.2.1.1-2 TDLA30 (DS = 30 ns)
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-15.5
	Rayleigh

	2
	10
	0
	Rayleigh

	3
	15
	-5.1
	Rayleigh

	4
	20
	-5.1
	Rayleigh

	5
	25
	-9.6
	Rayleigh

	6
	50
	-8.2
	Rayleigh

	7
	65
	-13.1
	Rayleigh

	 8
	75
	-11.5
	Rayleigh

	9
	105
	-11.0
	Rayleigh

	10
	135
	-16.2
	Rayleigh

	11
	150
	-16.6
	Rayleigh

	12
	290
	-26.2
	Rayleigh


Table B.2.1.1-3 TDLB100 (DS = 100ns)
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	0
	Rayleigh

	2
	10
	-2.2
	Rayleigh

	3
	20
	-0.6
	Rayleigh

	4
	30
	-0.6
	Rayleigh

	5
	35
	-0.3
	Rayleigh

	6
	45
	-1.2
	Rayleigh

	7
	55
	-5.9
	Rayleigh

	8
	120
	-2.2
	Rayleigh

	9
	170
	-0.8
	Rayleigh

	10
	245
	-6.3
	Rayleigh

	11
	330
	-7.5
	Rayleigh

	12
	480
	-7.1
	Rayleigh


Table B.2.1.1-4 TDLC300 (DS = 300 ns)
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-6.9
	Rayleigh

	2
	65
	0
	Rayleigh

	3
	70
	-7.7
	Rayleigh

	4
	190
	-2.5
	Rayleigh

	5
	195
	-2.4
	Rayleigh

	6
	200
	-9.9
	Rayleigh

	7
	240
	-8.0
	Rayleigh

	8
	325
	-6.6
	Rayleigh

	9
	520
	-7.1
	Rayleigh

	10
	1045
	-13.0
	Rayleigh

	11
	1510
	-14.2
	Rayleigh

	12
	2595
	-16.0
	Rayleigh


B.2.1.2
Delay profiles for FR2
The delay profiles for FR2 are specified in B.2.1.2-1 and the tapped delay line models are specified in Tables B.2.1.2-2.
Table B.2.1.2-1: Delay profiles for NR channel models

	Model
	Number of 
channel taps
	Delay spread

(r.m.s.)
	Maximum excess tap delay (span)
	Delay resolution

	TDLA30
	12
	30 ns
	290 ns
	5 ns

	
	
	
	
	


Table B.2.1.2-2 TDLA30 (DS = 30 ns) 
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-15.5
	Rayleigh

	2
	10
	0
	Rayleigh

	3
	15
	-5.1
	Rayleigh

	4
	20
	-5.1
	Rayleigh

	5
	25
	-9.6
	Rayleigh

	6
	50
	-8.2
	Rayleigh

	7
	65
	-13.1
	Rayleigh

	 8
	75
	-11.5
	Rayleigh

	9
	105
	-11.0
	Rayleigh

	10
	135
	-16.2
	Rayleigh

	11
	150
	-16.6
	Rayleigh

	12
	290
	-26.2
	Rayleigh


B.2.2
Combinations of channel model parameters

The propagation conditions used for the performance measurements in multi-path fading environment are indicated as a combination of a channel model name and a maximum Doppler frequency, i.e., TDLA<DS>-<Doppler>, TDLB<DS>-<Doppler> or TDLC<DS>-<Doppler> where ‘<DS>‘ indicates the desired delay spread and ‘<Doppler>’ indicates the maximum Doppler frequency (Hz).

Table B.2.2-1 and Table B.2.2-2 show the propagation conditions that are used for the performance measurements in multi-path fading environment for low, medium and high Doppler frequencies for FR1 and FR2, respectively.

Table B.2.2-1 Channel model parameters for FR1

	Combination name
	Model
	Maximum Doppler frequency

	TDLA30-5
	TDLA30
	5 Hz

	TDLA30-10
	TDLA30
	10 Hz

	TDLB100-400
	TDLB100
	400 Hz

	TDLC300-100
	TDLC300
	100 Hz


Table B.2.2-2 Channel model parameters for FR2

	Combination name
	Model
	Maximum Doppler frequency

	TDLA30-75
	TDLA30
	75 Hz

	TDLA30-300
	TDLA30
	300 Hz



Annex C (normative):
Downlink physical channels

C.1 General

This annex specifies the downlink physical channels that are needed for setting a connection and channels that are needed during a connection.
C.2 Setup (Conducted)
Table C.2-1 describes the downlink Physical Channels that are required for connection set up.

Table C.2-1: Downlink Physical Channels required for connection set-up

	Physical Channel

	PBCH

	SSS 

	PSS

	PDCCH

	PDSCH

	PBCH DMRS

	PDCCH DMRS

	PDSCH DMRS

	CSI-RS 


C.3 Connection (Conducted)

The following clauses, describes the downlink Physical Channels that are transmitted during a connection i.e., when measurements are done.
C.3.1
Measurement of Performance requirements
<Editor’s note: OCNG for DMRS is FFS in Annex A.>
Table C.3.1-1 is applicable for measurements in which uniform RS-to-EPRE boosting for all downlink physical channels, unless otherwise stated.
Table C.3.1-1: Downlink Physical Channels transmitted during a connection (FDD and TDD)
	Parameter
	Unit
	Value

	SSS transmit power 
	W
	Test specific

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	0

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PDSCH DMRS to SSS
	dB
	0

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	0

	EPRE ratio of CSI-RS to SSS
	dB
	0

	EPRE ratio of OCNG to SSS
	dB
	0


C.4 Setup (Radiated)

Table C.4-1 describes the downlink Physical Channels that are required for connection set up.

Table C.4-1: Downlink Physical Channels required for connection set-up

	Physical Channel

	PBCH

	SSS 

	PSS

	PDCCH

	PDSCH

	PBCH DMRS

	PDCCH DMRS

	PDSCH DMRS

	CSI-RS 

	PTRS


C.5 Connection (Radiated)

The following clauses, describes the downlink Physical Channels that are transmitted during a connection i.e., when measurements are done.
C.5.1
Measurement of Receiver Characteristics

<Editor’s note: OCNG for DMRS is FFS in Annex A.>
Table C.5.1-1 is applicable for measurements in which uniform RS-to-EPRE boosting for all downlink physical channels, unless otherwise stated.
Table C.5.1-1: Downlink Physical Channels transmitted during a connection (TDD)

	Parameter
	Unit
	Value

	SSS transmit power 
	W
	Test specific

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	0

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PDSCH DMRS to SSS
	dB
	0

	EPRE ratio of PDSCH to PDSCH DMRS
	dB
	0

	EPRE ratio of CSI-RS to SSS
	dB
	0

	EPRE ratio of PTRS to PDSCH
	dB
	Test specific

	EPRE ratio of OCNG to SSS
	dB
	0



Annex D: Void

Annex E(normative):
Environmental conditions
E.1
General

This annex specifies the environmental requirements of the UE. Within these limits the requirements of the present documents shall be fulfilled.

E.2
Environmental (Conducted)

The requirements in this clause apply to all types of UE(s).
E.2.1
Temperature

The UE shall fulfil all the requirements in the full temperature range of:

Table E.2.1-1 Temperature conditions

	+15(C to +35(C
	For normal conditions (with relative humidity of 25 % to 75 %)

	-10(C to +55(C
	For extreme conditions (see IEC publications 68‑2‑1 and 68‑2‑2)


Outside this temperature range the UE, if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the UE exceed the transmitted levels as defined in clause 6.2 of TS38.101-1 [X] for extreme operation.
E.2.2
Voltage

The UE shall fulfil all the requirements in the full voltage range, i.e. the voltage range between the extreme voltages.

The manufacturer shall declare the lower and higher extreme voltages and the approximate shutdown voltage. For the equipment that can be operated from one or more of the power sources listed below, the lower extreme voltage shall not be higher, and the higher extreme voltage shall not be lower than that specified below.

Table E.2.2-1 Voltage conditions

	Power source
	Lower extreme

voltage
	Higher extreme

voltage
	Normal conditions

voltage

	AC mains
	0,9 * nominal
	1,1 * nominal
	nominal

	Regulated lead acid battery
	0,9 * nominal
	1,3 * nominal
	1,1 * nominal

	Non regulated batteries:

Leclanché 

Lithium

Mercury/nickel & cadmium
	0,85 * nominal

0,95 * nominal

0,90 * nominal
	Nominal

1,1 * Nominal
	Nominal

1,1 * Nominal

Nominal


Outside this voltage range the UE if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the UE exceed the transmitted levels as defined in clause 6.2 of TS38.101-1[X] for extreme operation. In particular, the UE shall inhibit all RF transmissions when the power supply voltage is below the manufacturer declared shutdown voltage.
E.2.3
Vibration

The UE shall fulfil all the requirements when vibrated at the following frequency/amplitudes.

Table E.2.3-1 Vibration conditions

	Frequency
	ASD (Acceleration Spectral Density) random vibration

	5 Hz to 20 Hz
	0,96 m2/s3

	20 Hz to 500 Hz
	0,96 m2/s3 at 20 Hz, thereafter –3 dB/Octave


Outside the specified frequency range the UE, if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the UE exceed the transmitted levels as defined in TS 38.101-1[X] for extreme operation.
E.3
Environmental (Radiated)

The requirements in this clause apply to all types of UE(s).

E.3.1
Temperature

All requirements for UEs operating in FR2 are defined over the air and can only be tested in an OTA chamber. 

The UE shall fulfil all the requirements in the temperature range defined in Table E.3.1-1.

Table E.3.1-1: Temperature conditions

	+ 25 (C ± 10 (C 
	For normal (room temperature) conditions with relative humidity of 25% to 75%

	-10(C to +55(C
	For extreme conditions


Outside this temperature range the UE, if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the UE exceed the transmitted levels as defined in clause 6.2 of TS38.101-2 [X] for extreme operation.
E.3.2
Voltage

Detailed content is TBD.

E.3.3
Void
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