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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.

The present document is part 4 of a multi-part Technical Specification (TS) covering the New Radio (NR) User Equipment (UE) conformance specification, which is divided in the following parts:


FFS.
1
Scope

The present document specifies the measurement procedures for the conformance test of the user equipment (UE) that contain performance requirements as part of 5G-NR. 

The requirements are listed in different clauses only if the corresponding parameters deviate. More generally, tests are only applicable to those mobiles that are intended to support the appropriate functionality. To indicate the circumstances in which tests apply, this is noted in the "definition and applicability" part of the test.

For example only Release 15 and later UE declared to support 5G-NR shall be tested for this functionality. In the event that for some tests different conditions apply for different releases, this is indicated within the text of the test itself.
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.

Editor’s note: intended to capture more references
[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 38.101-1: “NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone” 
[3]
3GPP TS 38.101-2: “NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone” 
[4]
3GPP TS 38.101-3: “NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios”
[5]
3GPP TS 38.101-4: “NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirments”
…….

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

3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 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 TR 21.905 [1].
Aggregated Channel Bandwidth: The RF bandwidth in which a UE transmits and receives multiple contiguously aggregated carriers.
Carrier aggregation: Aggregation of two or more component carriers in order to support wider transmission bandwidths. 

Carrier aggregation band: A set of one or more operating bands across which multiple carriers are aggregated with a specific set of technical requirements.

Carrier aggregation bandwidth class: A class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by a UE.

Carrier aggregation configuration: A combination of CA operating band(s) and CA bandwidth class(es) supported by a UE.
PDSCH mapping type A or B: A type of PDSCH allocation sent in the RRC message which defines the time domain allocation of PDSCH DMRS symbols. PDSCH mapping type A is slot based assignment with fixed starting OFDM symbol with variable length. PDSCH mapping type B is non-slot based assignment used for configuring min-slots.
3.2
Symbols

For the purposes of the present document, the following symbols apply:
Editor’s note: intended to capture symbols to be used in this spec
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].

Editor’s note: intended to capture abbreviations to be used in this spec.
4
General 
4.1
Relationship between minimum requirements and test requirements

TS 38.101-4 is a Single-RAT and interwork specification for NR UE, covering minimum performance requirements of both conducted and radiated requirements. Conformance is demonstrated by fulfilling the test requirements specified in the conformance specification 3GPP TS 38.521-4. 

The Minimum Requirements given in TS 38.101-4 makes no allowance for measurement uncertainty. The test specification TS 38.521-4 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] of TS 38.101-4.
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].


The normative reference for this requirement is TS 38.101-4 [2] clause 5.2
5.2.1
1RX requirements (Void)
5.2.2
2RX requirements
5.2.2.1
FDD
5.2.2.1.1
2Rx FDD FR1 PDSCH mapping Type A performance

5.2.2.1.1_1
2Rx FDD FR1 PDSCH mapping Type A performance – 2x2 MIMO with baseline receiver for both SA and NSA

Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Following are pending RAN4 core spec update

-Many parameter TBD in test parameters table

-Test purpose table is missing the mapping between test purpose and test index. 

-Modulation format and SNR in min requirements table is TBD.

-RMC definitions is TBD

-Annex for measurement uncertainty and test tolerance is TBD

-Annex for DL and UL signal setup is TBD

- PDSCH and PDCCH configuration before measurement is TBD

- LTE link setup details is TBD

- Propagation condition description in Annex is TBD

- Annex for statistical tput calculation is TBD

- Test tolerance analysis is missing

- Message contents are TBD

- TCI State/QCL Info is TBD

- Connection diagram is TBD

5.2.2.1.1_1.1
Test purpose

[To verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel models, MCSs and number of MIMO layers for a specified downlink Reference Measurement Channel (RMC) to achieve a certain throughput and as well verify the HARQ soft combining with default baseline receiver configuration, for Rank 1 scenarios.]

5.2.2.1.1_1.2
Test applicability

This test applies to all types of NR UE release 15 and forward.

This test also applies to all types of EUTRA UE release 15 and forward supporting EN-DC.
5.2.2.1.1_1.3
Minimum conformance requirements for PDSCH Mapping Type A

The performance requirements are specified in Table 5.2.2.1.1_1.3-1, with the test parameters defined in table 5.2.2.1.1_1.3-2 and the downlink physical channel setup according to Annex C.3.1. 

The test purposes are specified in Table 5.2.2.1.1_1.3-1.

Table 5.2.2.1.1_1.3-1: 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_1.3-1: 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_1.3-2: Test Parameters for Testing

	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]


The normative reference for this requirement is TS 38.101-4 [2] clause 5.2.2.1.1

5.2.2.1.1_1.4
Test description

5.2.2.1.1_1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [TBD].

Configurations of PDSCH and PDCCH before measurement are specified in Annex TBD.

Test Environment: Normal, as defined in TS 38.508-1 [TBD] clause TBD.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [TBD] clause TBD.

For EN-DC within FR1 operation, setup the LTE link according to Annex TBD

1.
Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS TS 38.508-1 [TBD] Annex A, in Figure TBD for TE diagram and section TBD for UE diagram.

2.
The parameter settings for the cell are set up according to Table 5.2-1 and Table 5.2.2.1.1_1.3-2 and as appropriate.

3.
Downlink signals for NR cell are initially set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals according to Annex G.0, G.1, G.2, G.3.1.

4.
Propagation conditions are set according to Annex B.

5.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA or (EN-DC, DC bearer MCG and SCG, Connected without release On) for NSA according to TS TS 38.508-1 [TBD] clause 4.5. Message content are defined in clause 5.2.2.1.1_1.4.3.

5.2.2.1.1_1.4.2
Test procedure
1.
SS transmits PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to Tables 5.2.2.1.1_1.3-1. The SS sends downlink MAC padding bits on the DL RMC.

2.   SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for C_RNTI to schedule the UL RMC according to Table 5.2.2.1.1_1.3-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

3.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Tables 5.2.2.1.1_1.3-1, 5.2.2.1.1_1.3-2 and as appropriate.

4.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex TBD clause TBD. Count the number of NACKs, ACKs and statDTXs on the UL during each subtest and decide pass or fail according to Tables TBD in Annex TBD clause TBD.

5.
Repeat steps from 1 to 3 for each subtest in Table 5.2.2.1.1_1.3-1 as appropriate.

5.2.2.1.1_1.4.3
Message contents

Message contents are according to TS 38.508-1 [TBD] clause 4.6.1.

5.2.2.1.1_1.4.3_1
Message exceptions for SA
Table xx: message exceptions for SA

FFS

5.2.2.1.1_1.4.3_2
Message exceptions for NSA
Table yy: message exceptions for NSA

FFS

5.2.2.1.1_1.4.4
Test requirement

Table 5.2.2.1.1_1.3-2 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A TBD for each throughput test shall meet or exceed the specified value in Table 5.2.2.1.1_1.4.4-1 for the specified SNR including test tolerances for all throughput tests.

Table 5.2.2.1.1_1.4.4-1: 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]+TT

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

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

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


5.2.2.2
TDD
5.2.2.2.1
2Rx TDD FR1 PDSCH mapping Type A performance

5.2.2.2.1_1
2Rx TDD FR1 PDSCH mapping Type A performance – 2x2 MIMO with baseline receiver for both SA and NSA

Editor’s Note: This clause is incomplete. The following aspects are either missing or not yet determined:

- Following are pending RAN4 core spec update

-Many parameter TBD in test parameters table

-Test purpose table is missing the mapping between test purpose and test index. 

-Modulation format and SNR in min requirements table is TBD.

-RMC definitions is TBD

-Annex for measurement uncertainty and test tolerance is TBD

-Annex for DL and UL signal setup is TBD

- PDSCH and PDCCH configuration before measurement is TBD

- LTE link setup details is TBD

- Connection diagram is TBD

- Propagation condition description in Annex is TBD

- Annex for statistical tput calculation is TBD

- message contents are TBD
5.2.2.2.1_1.1
Test Purpose

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

5.2.2.2.1_1.2
Test Applicability

This test applies to all types of NR UE release 15 and forward.
This test also applies to all types of EUTRA UE release 15 and forward supporting EN-DC.
5.2.2.2.1_1.3
Minimum Conformance Requirements

The performance requirements are specified in Table 5.2.2.2.1_1.3-3, with the addition of test parameters in Table 5.2.2.2.1_1.3-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.2.2.1_1.3-1.
Table 5.2.2.2.1_1.3-1: 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_1.3-2: 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_1.3-3: 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_1.3-4: 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]


The normative reference for this requirement is TS 38.101-4 [TBD] clause 5.2.2.2.1.

5.2.2.2.1_1.4
Test Description

5.2.2.2.1_1.4.1
Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 of 38.521-1. 
Configurations of PDSCH and PDCCH before measurement are specified in Annex TBD.

Test Environment: Normal, as defined in TS 38.508-1 [TBD] clause TBD.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [TBD] clause 4.3.1.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex TBD
1.
Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, in Figure TBD for TE diagram and section TBD for UE diagram.

2.
The parameter settings for the NR cell are set up according to Table 5.2-1 and Table 5.2.2.2.1_1.3-2 and as appropriate.

3.
Downlink signals for the NR cell are initially set up according to Annex C.0, C.1, C.2, C.3.1 , and uplink signals according to Annex G.0, G.1, G.2, G.3.1.

4.
Propagation conditions for the NR cell are set according to Annex B.0.

6.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA or (EN-DC, DC bearer MCG and SCG, Connected without release On) for NSA according to TS 38.508-1 [5] clause 4.5. Message content are defined in clause 5.2.2.2.1_1.4.3.

5.2.2.2.1_1.4.2
Test Procedure

1.
SS transmits PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to Table 5.2.2.2.1_1.3-3 and Table 5.2.2.2.1_1.3-4. The SS sends downlink MAC padding bits on the DL RMC.

2.
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for C_RNTI to schedule the UL RMC according to Table 5.2.2.2.1_1.3-3 and Table 5.2.2.2.1_1.3-4. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

3.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Tables 5.2.2.2.1_1.4.4-1 and 5.2.2.2.1_1.4.4-2 as appropriate.

4.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex TBD clause TBD. Count the number of NACKs, ACKs and statDTXs on the UL during each subtest and decide pass or fail according to Tables TBD and TBD in Annex TBD clause TBD.

5.
Repeat steps from 1 to 4 for each subtest in Table 5.2.2.2.1_1.4.4-1 as appropriate
5.2.2.2.1_1.4.3
Message Contents

Message contents are according to TS 38.508-1 [6] subclause 4.6.1
5.2.2.2.1_1.4.3_1
Message exceptions for SA
Table xx: message exceptions for SA

FFS

5.2.2.2.1_1.4.3_2
Message exceptions for NSA
Table yy: message exceptions for NSA

FFS

5.2.2.2.1_1.4.4
Test Requirements

Table 5.2.2.2.1_1.3-2 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A TBD for each throughput test shall meet or exceed the specified value in Table 5.2.2.2.1.4.4-1 for the specified SNR including test tolerances for all throughput tests
Table 5.2.2.2.1_1.4.4-1: Test Requirement 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] + TT

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

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

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

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

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


Table 5.2.2.2.1_1.4.4-2: Test Requirement 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] + TT

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

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


5.2.3
4RX requirements
5.2.3.1
FDD
5.2.3.2
TDD
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:

[image: image4.wmf]oc

N

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


The normative reference for this requirement is TS 38.101-4 [2] clause 5.3
5.3.1
1RX requirements (Void)
5.3.2
2RX requirements
5.3.2.1
FDD
5.3.2.1.1
2Rx FDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA
Editor’s note: This test case is incomplete. The following aspects are either missing or TBD

- Following are pending RAN4 core spec update

-Many parameter TBD in test parameters table

-Test purpose table is missing the mapping between test purpose and test index. 

-Modulation format and SNR in min requirements table is TBD.

-RMC definitions is TBD

-Annex for measurement uncertainty and test tolerance is TBD

-Annex for DL and UL signal setup is TBD

- PDSCH and PDCCH configuration before measurement is TBD

- LTE link setup details is TBD

- Propagation condition description in Annex is TBD

- Annex for statistical tput calculation is TBD

- Test tolerance analysis is missing

- Message contents are TBD

- TCI State/QCL Info is TBD

- Connection diagram is TBD

5.3.2.1.1.1
Test Purpose

This test verifies the demodulation performance of PDCCH for a single-antenna port with a given SNR for which the average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified value in Table 5.3.2.1.1-1. The downlink physical setup is in accordance with Annex C.3.1.

5.3.2.1.1.2
Test applicability

This test applies to all types of NR UE release 15 and forward.

This test also applies to all types of EUTRA UE release 15 and forward supporting EN-DC.

5.3.2.1.1.3
Minimum conformance requirements 

The performance requirements are specified in Table 5.3.2.1.1-1 above, with the test parameters defined in table 5.3-1 and Table 5.3.2.1.1-1 and the downlink physical channel setup according to 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


The normative reference for this requirement is TS 38.101-4 [2] clause 5.3
5.3.2.1.1.4
Test description

5.3.2.1.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [TBD].

Configurations of PDCCH before measurement are specified in Annex TBD.

Test Environment: Normal, as defined in TS 38.508-1 [TBD] clause TBD.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [TBD] clause TBD.

For EN-DC within FR1 operation, setup the LTE link according to Annex TBD

1.
Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [TBD] Annex A, in Figure TBD for TE diagram and section TBD for UE diagram.

2.
The parameter settings for the cell are set up according to Table 5.3-1 and Table 5.3.2.1.1-1 and as appropriate.

3.
Downlink signals for NR cell are initially set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals according to Annex G.0, G.1, G.2, G.3.1.

4.
Propagation conditions are set according to Annex B.

5.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA or (EN-DC, DC bearer MCG and SCG, Connected without Release On) for NSA according to TS 38.508-1 [TBD] clause 4.5. Message content are defined in clause 5.2.2.1.1.4.3.

5.3.2.1.1.4.2
Test procedure
1.
SS transmits PDCCH with DCI format [1_1] for C_RNTI to transmit the DL RMC according to Table 5.3.2.1.1-1. The details of PDCCH are specified in Table [ ] respectively. The SS sends downlink MAC padding bits on the DL RMC.

2.
Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 5.3.2.1.1-1 as appropriate.

3.   Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex [G] clause [G.4]. Count the number of NACKs, ACKs and statDTXs on the UL PUCCH during each subtest interval. Pm-dsg is the ratio (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is less than the value specified in table 5.3.2.1.1-1, pass the UE. Otherwise fail the UE.

4.
Repeat steps from 1 to 3 for each subtest in Table 5.3.2.1.1-1 as appropriate.

5.3.2.1.1.4.3
Message contents

Message contents are according to TS 38.508-1 [TBD] clause 4.6.1.

5.3.2.1.1.4.3.1
Message exceptions for SA

Table xx: message exceptions for SA

FFS

5.3.2.1.1.4.3.2
Message exceptions for NSA

Table yy: message exceptions for NSA

FFS

5.3.2.1.1.4.4
Test requirement

Table 5.3.2.1.1.4.4-1 defines the primary level settings.

For the parameters specified in Table 5.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.2.1.1.4.4-1.

Table 5.3.2.1.1.4.4-1: 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 + TT

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

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

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


5.3.2.2
TDD

5.3.3
4RX requirements
5.3.3.1
FDD

5.3.3.2
TDD

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

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)
6.3.1
1RX requirements (Void)
6.3.2
2RX requirements
6.3.2.1
FDD

6.3.2.2
TDD

6.3.3
4RX requirements
6.3.3.1
FDD

6.3.3.2
TDD

6.4
Reporting of Rank Indicator (RI)
6.4.1
1RX requirements (Void)
6.4.2
2RX requirements
6.4.2.1
FDD

6.4.2.2
TDD

6.4.3
4RX requirements
6.4.3.1
FDD

6.4.3.2
TDD

7
Demodulation performance requirements (Radiated requirements)
7.1
General

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
2Rx TDD FR2 PDSCH mapping Type A performance

7.2.2.2.1_1
2Rx TDD FR2 PDSCH mapping Type A performance – 2x2 MIMO with baseline receiver for SA and NSA

Editor’s Note: This clause is incomplete. The following aspects are either missing or not yet determined:
- Following are pending RAN4 core spec update

-Many parameter TBD in test parameters table

-Test purpose table is missing the mapping between test purpose and test index. 

-SNR in min requirements table is TBD.

-RMC definitions is TBD

-Annex for measurement uncertainty and test tolerance is TBD

-Annex for DL and UL signal setup is TBD

- PDSCH and PDCCH configuration before measurement is TBD

- LTE link setup details is TBD

- Method for setting up UE in Rx beam peak direction is TBD

- Connection diagram is TBD

- Propagation condition description in Annex is TBD

- Annex for statistical tput calculation is TBD

- message contents are TBD
7.2.2.2.1_1.1

Test Purpose

[Verify the PDSCH mapping Type A normal performance with different channel models, MCSs and number of MIMO layers] 
7.2.2.2.1_1.2
Test Applicability

This test applies to all types of NR UE release 15 and forward.
This test also applies to all types of EUTRA UE release 15 and forward supporting EN-DC.
7.2.2.2.1_1.3
Minimum Conformance Requirements

For PDSCH Type-A scheduling, the requirements are specified in Table 7.2.2.2.1_1.3-3 and 7.2.2.2.1_1.3-4, 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 7.2.2.2.1_1.3-1.

Table 7.2.2.2.1_2.3-1: Tests purpose

	Purpose
	Test index

	TBD
	TBD


Table 7.2.2.2.1_1.3-2: 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_1.3-3: 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_1.3-4: 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].


The normative reference for this requirement is TS 38.101-4 [TBD] clause 7.2.2.2.2.
7.2.2.2.1_1.4
Test Description

7.2.2.2.1_1.4.1
Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 of 38.521-1. 
Configurations of PDSCH and PDCCH before measurement are specified in Annex TBD.

Test Environment: Normal, as defined in TS 38.508-1 [TBD] clause TBD.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [TBD] clause 4.3.1.1.

For EN-DC within FR2 operation, setup the LTE radiated link according to Annex TBD

1.
Connection betwee SS, the faders, AWGN noise source and the UE antenna is shown in TS 38.508-1 [10] Annex [TBD], Figure [TBD].

2.
The parameter settings for the NR cell are set up according to Table 7.2-1 and Table 7.2.2.2.1_1.4-2 and as appropriate.

3.
Downlink signals for NR cell are initially set up according to Annex C.0, C.1, C.2, C.3.1 , and uplink signals according to Annex G.0, G.1, G.2, G.3.1.

4.
Propagation conditions for NR cell are set according to Annex B.0.

6.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA or (EN-DC, DC bearer MCG and SCG, Connected without release On) for NSA according to TS 38.508-1 [5] clause 4.5. Message content are defined in clause 7.2.2.2.1.4.3.
7.2.2.2.1_1.4.2
Test Procedure

1.
Set the UE in the Rx beam peak direction using method described in Annex [TBD].

2.
Configure UE for SS-RSRB reporting 
3.
Ensure channel between SS and UE is conducive for UE to start decoding a rank 2 MCS using procedure specified in stage 2 of Annex Y.
4.
SS transmits PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to Table 7.2.2.2.1_1.3-3 and 7.2.2.2.1_1.3-4. The SS sends downlink MAC padding bits on the DL RMC.

5.
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for C_RNTI to schedule the UL RMC according to Table 7.2.2.2.1_1.3-3 and 7.2.2.2.1_1.3-4. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

6.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Tables 7.2.2.2.1_1.4.4-1 as appropriate.

7.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex TBD clause TBD. Count the number of NACKs, ACKs and statDTXs on the UL during each subtest and decide pass or fail according to Tables TBD and TBD in Annex TBD clause TBD.

8.
Repeat steps from 1 to 7 for each subtest in Table 7.2.2.2.1_1.4.4-1 and Table 7.2.2.2.1_1.4.4-2 as appropriate
7.2.2.2.1_1.4.3
Message Contents

Message contents are according to TS 38.508-1 [6] subclause 4.6.1 with the following exceptions:

7.2.2.2.1_1.4.3_1
Message exceptions for SA

Table xx: message exceptions for SA

FFS

7.2.2.2.1_1.4.3_2
Message exceptions for NSA

Table yy: message exceptions for NSA

FFS

7.2.2.2.1_1.4.4
Test Requirements

Table 7.2.2.2.1-2 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A TBD for each throughput test shall meet or exceed the specified value in Table 7.2.2.2.1_2.4-4 for the specified SNR including test tolerances for all throughput tests
Table 7.2.2.2.1_1.3-3: Test Requirement 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] + TT

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

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

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


Table 7.2.2.2.1_1.4.4-1: Test Requirement 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] + TT

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

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

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

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


7.3
PDCCH demodulation requirements
7.3.1
1RX requirements (Void)
7.3.2
2RX requirements
7.3.2.1
FDD (Void)
7.3.2.2
TDD

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

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)
8.3.1
1RX requirements (Void)
8.3.2
2RX requirements
8.3.2.1
FDD (Void)
8.3.2.2
TDD

8.4
Reporting of Rank Indicator (RI)
8.4.1
1RX requirements (Void)
8.4.2
2RX requirements
8.4.2.1
FDD (Void)
8.4.2.2
TDD

9
Demodulation performance requirements for interworking
10
CSI reporting requirements for interworking
Annex A (normative): Measurement channels
Annex B (normative): Propagation conditions
Annex C (normative): Downlink physical channels
Annex D: Void
Annex E (normative): Environmental conditions
Annex [Y]:
Test Procedure for FR2 Demod Testing

This annex specifies the common test procedure for FR2 demodulation performance testing.
FR2 demodulation testing can be split into following 3 stages:

· Stage1: Selecting the best UE beam during initial call setup. 

· Stage2: Before the actual test measurement starts, ensure the channel is conducive for UE to start decoding a given MCS as required by the RAN4 requirement

· Stage 3: Actual test with RAN4 defined test parameters starts
Following test function is defined to accomplish stage1 and stage2

1. DUT position in the test zone

· If known, align the DUT to the best {X,Y,Z} location in the test zone 

· Where {X,Y,Z} are the co-ordinate points for aligning DUT Antenna Panel, such that the panel is:

· Center Aligned of the Test zone (Quiet Zone) and/or

· Center Aligned to the boresight of the TRxP

· Else,

· Align the geometric center of the DUT to the center of the quiet zone.

2.
Determine the best DUT position for stage3 
· Maximize various metricsRank, RSRP Per branch (RSRPB)
· Maximize any other metrics (FFS) based on configured measurements
· Best {Azimuth, Elevation} position in a sweep list of N {Azimuth1..n, Elevation1..n} 
· Where {Azimuth1..n, Elevation1..n} are distinct Azimuth & Elevation points 
· DUT positioner is swept through these distinct points using a measurement grid FFS
3.
Additional Procedure (Optional)

· Identify the actual Pathloss for run time compensation in the testcase

· Define the use of the pathloss in the test

· Use of [Expected Pathloss – Actual Pathloss] in the test

· Optionally identify the best TRxP, if applicable

· Store data in a calibration file for further use

· Define the procedure for controlling the positioner

· SCPI based definitions
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Figure 1-1: Test Function Usage in Demod/RRM (and optionally Signaling)
Stage1 & Stage2 in NSA Mode:

The below flow chart details the steps for Stage 1 and Stage 2 in NSA Mode for demodulation testing and possibly applicable to RRM scenarios.
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Figure 1-2: Flow Chart depicting Test Steps for Stage 1 & 2 in NSA Mode for Demod/RRM
Steps

1) Power-up the UE in NSA Mode, and let the LTE ATTACH go through.

2) TE now configures the DUT to report RSRPB for the configured NR PSCell.

3) TE also configures UE to report RI

4) Check if RI is as expected and DUT reports RSRPB within an expected pre-defined tolerance limit +/- “x” dB.

5) If the reported RSRPB is not within this pre-defined tolerance limit or RI is not as expected, sweep the Azimuth and Elevation points {Azimuth, Elevation}, with the help of UE Positioner.

6) Stop the sweep once the DUT reports RSRPB within pre-defined tolerance limits and RI is as expected.
7) Stage 1 and Stage 2 have passed in NSA Mode, and Test can proceed to Stage 3, which is the actual Demod Test.

8) If list of sweep positions completed without the criteria for RSRPB or RI report being met, optionally use additional TRxP to do step 2 to 7.

9) Any other metric to check is FFS.

10) Optionally the best DUT position along with the Azimuth and Elevation, and the RSRPB or any other metrics is stored in an output file, and the calibration file is also updated.

Stage 1 in SA Mode:

The below flow chart details the steps for Stage 1 in SA Mode for Demod Tests, and possibly applicable to RRM.
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Figure 1-3: Flow Chart depicting Test Steps for Stage1 in SA Mode for Demod/RRM

Steps
1) If the DUT Antenna Panel exact position is known, then place it in the center of Test Zone/Quiet Zone in a perfect alignment forming a boresight with the active TRxP.

Else, align the geometric center of the DUT to the center of the quiet zone.

2) If this position is not known, iteratively sweep the Azimuth and Elevation points {Azimuth, Elevation}, with the help of UE Positioner.

3) For each Azimuth and Elevation point, TE waits for the DUT to RACH, indicating the DUT has found the best beam to RACH on to followed by ATTACH procedure, indicating Stage 1 has passed.

4) The wait for RACH and eventual ATTACH is tried until a certain timer expires. 
5) If the timer expires and ATTACH is unsuccessful, 

a. Go to next Azimuth and Elevation and repeat the steps 3-4.
b. Else optionally evaluate using additional TRxP.

c. If ATTACH still not completed, declare the test inconclusive.
6) If the Test Passes, optionally the Test Equipment Calibration File is updated with the Azimuth and Elevation values where the DUT successfully ATTACHED, and the path loss is also updated, if known.
Stage 2 in SA Mode
The below flow chart details the steps for Stage 2 in SA Mode for demodulation tests, and possibly applicable to RRM.
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Figure 1-4: Flow Chart depicting Test Steps for Stage 2 in SA Mode for Demod/RRM
Steps
1) Keeping the DUT in the same position in which it passed the Stage 1, 

2) TE configures the DUT to report RI and RSRPB.

3) Check if RI reported is as expected and the DUT reports RSRPB within a pre-defined tolerance limit of +/- “x” dB.

4) If the reported RSRPB is not within this pre-defined tolerance limit or RI is not as expected, sweep the Azimuth and Elevation points {Azimuth, Elevation}, with the help of UE Positioner.

5) Stop the sweep once the DUT reports RSRPB within pre-defined tolerance limits and RI is as expected.

6) Stage 2 has now passed and test can proceed to Stage 3, which is the actual Demod Test.

7) If list of sweep positions completed without RSRPB or RI report as expected, optionally use additional TRxP to do step 2 to 5.

8) Any other metric to check is FFS.

9) Optionally the best DUT position along with the Azimuth and Elevation, and the RSRPB or any other metric is stored in an output file, and the calibration file is also updated.
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