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<< Start of changes >>
5.2.1.1.1	1Rx FDD FR1 PDSCH performance for RedCap
Editor's Note: This test cases is incomplete in following aspects:
- SNR in test requirements table is within square brackets.
5.2.1.1.1.1	Test Purpose
To verify the PDSCH performance mapping Type A under 1 receive antenna conditions with different channel models and MCSs for a specified downlink Reference Measurement Channel (RMC) to achieve a certain throughput.
5.2.1.1.1.2	Test applicability
This test case applies to all types of NR UE release 17 and forward that support NR RedCap.
5.2.1.1.1.3	Minimum conformance requirements
The performance requirements are specified in Table 5.2.1.1.1.3-3, with the addition of test parameters in Table 5.2.1.1.1.3-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.1.1.1.3-1.
Table 5.2.1.1.1.3-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 1 receive antenna conditions and with different channel models and MCSs for RedCap
	1-1, 1-2, 1-3, 1-4



Table 5.2.1.1.1.3-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	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
	
	4 for Test 1-1
2 for other tests

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	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
	
	2 for Test 1-1,
1 for other tests

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	Table 5.2-1

	
	CSI-RS offset
	Slots
	Table 5.2-1

	Number of HARQ Processes
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2



[bookmark: _Hlk116562147]Table 5.2.1.1.1.3-3: Minimum performance for Rank 1
	Test num.
	Reference channel (Note 1)
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-1.1 FDD
R.PDSCH.1-1.1  HD-FDD
	10 / 15
	QPSK, 0.30
	TDLB100-400
	2x1 Low
	70
	3.7

	1-2
	R.PDSCH.1-2.1 FDD
R.PDSCH.1-1.2 HD-FDD
	10 / 15
	16QAM, 0.48
	TDLC300-100
	2x1 Low
	70
	12.2

	1-3
	R.PDSCH.1-3.5 FDD
R.PDSCH.1-1.3 HD-FDD
	10 / 15
	64QAM, 0.50
	TDLA30-10
	2x1 Low
	70
	16.5

	1-4
	R.PDSCH.1-4.2 FDD
R.PDSCH.1-1.4 HD-FDD
	10 / 15
	256QAM, 0.67
	TDLA30-10
	2x1 Low
	70
	25.3

	Note 1:	Applied reference channel depends on the supported operation mode: FDD or HD-FDD.



The normative reference for this requirement is TS 38.101-4 [5], clause 5.2.1.1.1.
5.2.1.1.1.4	Test description
5.2.1.1.1.4.1	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 [7].
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 5.2.2.
1.	Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.0 for TE diagram and clause A.3.2.2 for UE diagram.
2.	The parameter settings for the cell are set up according to Table 5.2-1, Table 5.2A-1 to Table 5.2A-3 as appropriate.
3.	Downlink signals for NR cell are initially set up according to Annexes C.0, C.1, C.2 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions are set according to Annex B.2.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with Connected without Release On, Test Mode On according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 5.2.1.1.1.4.3.
5.2.1.1.1.4.2	Test procedure
1.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 5.2.1.1.1.3-2. The SS sends downlink MAC padding bits on the DL RMC.
2.	Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Table 5.2.1.1.1.5-1 as appropriate.
3.	Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.1.5. Count the number of NACKs, ACKs and statDTXs on the UL and decide pass or fail according to Table G.1.5-1 in Annex G.1.5.
4.	Repeat steps from 1 to 3 for each test points in Table 5.2.1.1.1.5-1 as appropriate.
5.2.1.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clauses 4.6.1 and 5.4.2 with the following exceptions:
Table 5.2.1.1.1.4.3-1: PDSCH-Config
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.0-26

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	  prb-BundlingType CHOICE {
	
	
	

	    staticBundling SEQUENCE {
	
	
	

	      bundleSize
	n4, n2
	n4 for test 1-1
	test 1-1

	
	Not present
	n2 will be used by default
	test point other than test 1-1

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 5.2.1.1.1.4.3-2: CSI-ResourcePeriodicityAndOffset for CSI Tracking
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.0-9

	Information Element
	Value/remark
	Comment
	Condition

	CSI-ResourcePeriodicityAndOffset ::= CHOICE {
	
	
	

	   slots40
	20 (for CSI-RS resources 1 and 2)
21 (for CSI-RS resources 3 and 4)
	CSI-RS offset:
20 for CSI-RS resources 1 and 2
21 for CSI-RS resources 3 and 4
CSI-RS periodicity: 40 slots
	

	   slots20
	10 (for CSI-RS resources 1 and 2)
11 (for CSI-RS resources 3 and 4)
	CSI-RS offset:
10 for CSI-RS resources 1 and 2
11 for CSI-RS resources 3 and 4
CSI-RS periodicity: 20 slots
	

	}
	
	
	



[bookmark: _Hlk116562730]5.2.1.1.1.5	Test Requirement
Tables 5.2.1.1.1.5-1, 5.2.1.1.1.5-2 and 5.2.1.1.1.5-3 define the primary level settings.
The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A 3.2.1 for each throughput test shall meet or exceed the specified value in Table 5.2.2.1.1_1.4-1 and Table 5.2.2.1.1_1.4-2 for the specified SNR including test tolerances for all throughput tests.
Table 5.2.1.1.1.5-1: Test Requirements for Rank 1
	Test num.
	Reference channel (Note 1)
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-1.1 FDD
R.PDSCH. 1-1.1  HD-FDD
	10 / 15
	QPSK, 0.30
	TDLB100-400
	2x1 Low
	70
	3.7 + 0.9

	1-2
	R.PDSCH.1-2.1 FDD
R.PDSCH. 1-1.2 HD-FDD
	10 / 15
	16QAM, 0.48
	TDLC300-100
	2x1 Low
	70
	12.2 + 0.9

	1-3
	R.PDSCH.1-3.5 FDD
R.PDSCH. 1-1.3 HD-FDD
	10 / 15
	64QAM, 0.50
	TDLA30-10
	2x1 Low
	70
	16.5 + 1.0

	1-4
	R.PDSCH.1-4.2 FDD
R.PDSCH. 1-1.4 HD-FDD
	10 / 15
	256QAM, 0.67
	TDLA30-10
	2x1 Low
	70
	[25.3] + 1.0

	Note 1:	Applied reference channel depends on the supported operation mode: FDD or HD-FDD.



<< Clauses omitted here >>
6.2.1.1.1.1	1Rx FDD FR1 periodic CQI reporting under AWGN conditions for RedCap
Editor's Note: This test cases is incomplete in following aspects:
- CQI/RI/PMI delay and SNR in test requirements table is within square brackets.
6.2.1.1.1.1.1	Test Purpose
The purpose of this test is to verify the variance of the wideband CQI reports is within the limits defined and a PDSCH BLER of 10% falls between the transport format based median CQI-1 and median CQI or the transport format based median CQI and median CQI +1.
6.2.1.1.1.1.2	Test Applicability
This test case applies to all types of NR UE release 17 and forward that support NR RedCap.
6.2.1.1.1.1.3	Minimum requirement for periodic CQI reporting
For the parameters specified in Table 6.2.1.1.1.1.3-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified by the following:
a)	The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
b)	If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.
Table 6.2.1.1.1.1.3-1: CQI reporting definition test
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	SNR
	dB
	[5]
	[6]
	[11]
	[12]

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2×1 with static channel specified in Annex B.1

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	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)
	
	Row 5,4

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

	
	CSI-RS
periodicity and offset
	slot
	10/51

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Periodic

	
	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)
	
	Row 3,(6)

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

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/51

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4, 9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	10/51

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator
	
	Wideband

	Sub-band Size
	RB
	8

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	000001

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay
	ms
	10[14]

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.4-1, TBS.1-3



The normative reference for this requirement is TS 38.101-4 [5] clause 6.2.1.1.1.1.
6.2.1.1.1.1.4	Test Description
6.2.1.1.1.1.4.1	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 of 38.521-1. 
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 5.2.2.
1.	Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.0 for TE diagram and section A.3.2.2 for UE diagram.
2.	The parameter settings for the NR cell are set up according to Table 6.1.2-1 and 6.2.1.1.1.1.3-1 as appropriate.
3.	Downlink signals for the NR cell are initially set up according to Annexes C.0, C.1, C.2, C.3.1, and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions for the NR cell are set according to Annex B.1.
[bookmark: _Hlk118964681]5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On. Message contents are defined in clause 6.2.1.1.1.1.4.3.
6.2.1.1.1.1.4.2	Test Procedure
1.	Set the parameters of bandwidth, SCS, reference Channel, the propagation condition, antenna configuration and the SNR according to Table 6.2.2.2.1.1.3-1.
2.	The SS shall transmit PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to CQI value 2 and keep it regardless of the wideband CQI value sent by the UE. The SS sends downlink MAC padding bits on the DL RMC. Continue transmission of the PDSCH until 2000 wideband CQI reports have been gathered. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are also counted as wideband CQI reports.
3.	Set up a relative frequency distribution for the reported wideband CQI-values, Calculate the median value (wideband Median CQI is the wideband CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.
4.	If Median CQI is not equal to 1 or 15 and [1800] or more of the wideband CQI values are in the range (Median CQI - 1) ≤ Median CQI ≤ (Median CQI + 1) then continue with step 5, otherwise go to step 8.
5.	The SS shall transmit PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to the wideband median-CQI value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses reaches 1000.
For the filtered ACK and NACK responses if the ratio (NACK / ACK + NACK) ≤ 0.1 then go to step 6, otherwise go to step 7.
6.	The SS shall transmit PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to the wideband median-CQI+1 value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered.
If the ratio (NACK /ACK + NACK) > 0.1
then pass the UE for this test and go to step 9, otherwise go to step 8.
7.	The SS shall transmit PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to the wideband median-CQI-1 value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered.
If the ratio (NACK /ACK + NACK) ≤ 0.1
then pass the UE for this test and go to step 9, otherwise go to step 8.
8.	If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 7) for the other SNR point as appropriate. Otherwise fail the UE.
9.	Repeat step 1 to 8 for Test2.
[bookmark: _Hlk116655928]6.2.1.1.1.1.4.3	Message contents
Message contents are according to TS 38.508 [6] clause 5.4.2 with the following exceptions:
Table 6.2.1.1.1.1.4.3-1: CSI-ResourcePeriodicityAndOffset
	Derivation Path: TS 38.508-1 [6], clause 5.4.2, Table 5.4.2.0-16

	Information Element
	Value/remark
	Comment
	Condition

	CSI-ResourcePeriodicityAndOffset CHOICE {
	
	
	

	       slots10
	51
	
	

	}
	
	
	



Table 6.2.1.1.1.1.4.3-2: CodebookConfig
	Derivation Path: TS 38.508-1 [6], clause 5.4.2, Table 5.4.2.4-15

	Information Element
	Value/remark
	Comment
	Condition

	nrOfAntennaPorts CHOICE {
	
	
	

	  Two SEQUENCE {
	
	
	

	    twoTX-CodebookSubsetRestriction
	000001
	
	

	  }
	
	
	

	}
	
	
	



Table 6.2.1.1.1.1.4.3-3: PDSCH-ServingCellConfig
	Derivation Path: TS 38.508-1 [6] Table 4.6.3-102

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ServingCellConfig ::= SEQUENCE {
	
	
	

	  nrofHARQ-ProcessesForPDSCH
	1
	
	

	}
	
	
	



Table 6.2.1.1.1.1.4.3-4: ZP CSI-ResourcePeriodicityAndOffset
	Derivation Path: TS 38.508-1 [6], clause 5.4.2, Table 5.4.2.0-22

	Information Element
	Value/remark
	Comment
	Condition

	CSI-ResourcePeriodicityAndOffset ::= CHOICE {
	
	
	

	  Slots10
	5
	
	

	}
	
	
	



Table 6.2.1.1.1.1.4.3-5: NZP CSI-ResourcePeriodicityAndOffset
	Derivation Path: TS 38.508-1 [6], clause 5.4.2, Table 5.4.2.4-2a

	Information Element
	Value/remark
	Comment
	Condition

	CSI-ResourcePeriodicityAndOffset ::= CHOICE {
	
	
	

	  Slots10
	5
	
	

	}
	
	
	



6.2.1.1.1.1.5	Test Requirements
The pass fail decision is as specified in the test procedure in clause 6.2.1.1.1.1.4.2.
There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.
<< End of changes >>




