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< Unchanged sections omitted >
[bookmark: _Toc58239115][bookmark: _Toc68246697][bookmark: _Toc75789964][bookmark: _Toc84264611][bookmark: _Toc90560738]5.2.2.2.4	2Rx TDD FR1 PDSCH mapping Type A and LTE-NR coexistence performance
[bookmark: _Toc58239116][bookmark: _Toc68246698][bookmark: _Toc75789965][bookmark: _Toc84264612][bookmark: _Toc90560739]5.2.2.2.4.0	Minimum conformance requirements
The performance requirements are specified in Table 5.2.2.2.4.0-3, with the addition of test parameters in Table 5.2.2.2.4.0-2 and the downlink physical channel setup according to Annex C.2.1.
The test purposes are specified in Table 5.2.2.2.4.0-1.
Table 5.2.2.2.4.0-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions with CRS rate matching configured
	1-1, 1-2



Table 5.2.2.2.4.0-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	NR UL transmission with a 7.5 kHz shift to the LTE raster 
	
	true

	PDCCH configuration
	Symbols with PDCCH
	
	Symbol# 2

	
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	3

	
	Length (L)
	
	9 for Test 1-1
11 for Test 1-2

	PDSCH configuration
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2 

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

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

	
	DMRS Type
	
	Type 1

	PDSCH DMRS configuration
	Position of the first DM-RS for downlink
	
	3

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	
	LTE carrier centre subcarrier location
	
	Same as NR carrier centre subcarrier location

	CRS for rate matching (Note 1)
	LTE carrier BW
	MHz
	10

	
	Number of antenna ports
	
	4

	
	v-shift
	
	0

	Number of HARQ Processes
	
	8

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	Specific to each TDD UL-DL pattern and as defined in Annex A.1.2

	Note 1:	No MBSFN is configured on LTE carrier



Table 5.2.2.2.4.0-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-1.1 TDD
	10 / 15
	QPSK, 0.30
	FR1.15-1
	TDLA30-10
	4x2, ULA Low
	70
	-0.8

	1-2
	R.PDSCH.1-1.2 TDD
	10 / 15
	QPSK, 0.30
	FR1.15-1
	TDLA30-10
	4x2, ULA Low
	70
	-0.8



The normative reference for this requirement is TS 38.101-4 [5] clause 5.2.2.2.4.
[bookmark: _Toc58239117][bookmark: _Toc68246699][bookmark: _Toc75789966][bookmark: _Toc84264613][bookmark: _Toc90560740]5.2.2.2.4_1	2Rx TDD FR1 PDSCH Mapping Type A and LTE-NR coexistence performance - 4x2 MIMO with baseline receiver for both SA and NSA
5.2.2.2.4_1.1	Test purpose
To verify the PDSCH mapping Type A coexistence performance under 2 receive antenna conditions for a specified downlink Reference Measurement Channel (RMC) to achieve a certain throughput with baseline receiver configuration.
5.2.2.2.4_1.2	Test applicability
Test 1-1 applies to all types of NR UE release 15 and forward supporting capability IE rateMatchingLTE-CRS but not supporting capability IE additionalDMRS-DL-Alt.
Test 1-1 also applies to all types of E-UTRA UE release 15 and forward supporting EN-DC and capability IE rateMatchingLTE-CRS but not supporting capability IE additionalDMRS-DL-Alt.
Test 1-2 applies to all types of NR UE release 15 and forward supporting capability IE additionalDMRS-DL-Alt and rateMatchingLTE-CRS.
Test 1-2 also applies to all types of E-UTRA UE release 15 and forward supporting EN-DC and capability IE additionalDMRS-DL-Alt and rateMatchingLTE-CRS.
5.2.2.2.4_1.3	Test description
5.2.2.2.4_1.3.1	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.
For EN-DC within FR1 operation, setup the LTE link according to Annex D.
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.3.1.7.6 for TE diagram and clause A.3.2.3 for UE diagram.
2.	The parameter settings for the cell are set up according to Tables 5.2-1 and 5.2.2.2.4.0-2 and 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.0.
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 or EN-DC, DC bearer MCG and SCG, Connected without release On, Test Mode On for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause 5.2.2.2.4_1.3.3.
5.2.2.2.4_1.3.2	Test procedure
1.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 5.2.2.2.4.0-3. 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 Tables 5.2.2.2.4_1.4-1 as appropriate.
3.	Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.1.5. Count the number of NACKs, ACKs and statDTXs on the UL during each subtest and decide pass or fail according to Table G.1.5-1 in Annex G clause G.1.5.
NOTE:	In the test using the NR/5GC connectivity option, collisions between NR SIB1 scheduling and LTE CRS can occur. However, these do not impact the throughput.
5.2.2.2.4_1.3.3	Message contents
Message contents are according to TS 38.508-1 [6] clause 4.6.1 and 5.4.2.
5.2.2.2.4_1.3.3_1	Message exceptions for SA
Table 5.2.2.2.4_1.3.3_1-1: 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
	n8
	
	

	}
	
	
	



Table 5.2.2.2.4_1.3.3_1-2: PDSCH-TimeDomainResourceAllocationList
	Derivation Path: TS 38.508-1 [6], Table 4.6.3-103

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-TimeDomainResourceAllocationList::= SEQUENCE(SIZE(1..maxNrofDL-Allocations)) OF {
	2 entry
	
	

	  PDSCH-TimeDomainResourceAllocation[1]  SEQUENCE {
	
	
	

	    K0
	Not present
	
	

	    mappingType
	typeA
	
	

	    startSymbolAndLength
	94
	Start symbol(S)=3, Length(L)=9
	Test 1-1

	
	66
	Start symbol(S)=3, Length(L)=11
	Test 1-2

	  }
	
	
	

	  PDSCH-TimeDomainResourceAllocation[2]  SEQUENCE {
	
	
	

	    K0
	Not present
	
	

	    mappingType
	typeA
	
	

	    startSymbolAndLength
	66
	Start symbol(S)=3, Length(L)=11
	Test 1-2

	  }
	
	
	

	}
	
	
	



Table 5.2.2.2.4_1.3.3_1-3: SearchSpace
	Derivation Path: TS 38.508-1 [6], Table 4.6.3-162 and5.4.2.0-7 using condition USS, FR1_10MHz, Long_DCI

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  controlResourceSetId
	2
	
	

	  monitoringSymbolsWithinSlot
	00100000000000
	
	

	}
	
	
	



Table 5.2.2.2.4_1.3.3_1-4: ServingCellConfigCommon
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.0-2

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommon ::= SEQUENCE {
	
	
	

	  dmrs-TypeA-Position
	pos3
	
	

	  lte-CRS-ToMatchAround
	RateMatchPatternLTE-CRS
	
	

	}
	
	
	



Table 5.2.2.2.4_1.3.3_1-5: RateMatchPatternLTE-CRS
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.0-28

	Information Element
	Value/remark
	Comment
	Condition

	RateMatchPatternLTE-CRS ::= SEQUENCE {
	
	
	

	  carrierFreqDL
	Same as NR carrier centre subcarrier location
	
	

	  carrierBandwidthDL
	n50
	10MHz
	

	  mbsfn-SubframeConfigList
	Not present
	
	

	  nrofCRS-Ports
	n4
	
	

	  v-Shift
	n0
	
	

	}
	
	
	



Table 5.2.2.2.4_1.3.3_1-6: FrequencyInfoUL-SIB
	Derivation Path: TS 38.508-1 [6], Table 4.6.3-62

	Information Element
	Value/remark
	Comment
	Condition

	FrequencyInfoUL-SIB SEQUENCE {
	
	
	

	  frequencyShift7p5khz
	true
	
	

	}
	
	
	



Table 5.2.2.2.4_1.3.3_1-7: PDCCH-ControlResourceSet
	Derivation Path: Table 5.4.2.0-6

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  controlResourceSetId
	2
	
	

	  duration
	1
	SearchSpace duration of 1 symbol from third symbol
	

	}
	
	
	



Table 5.2.2.2.4_1.3.3_1-8: PDCCH-ConfigCommon
	Derivation Path: TS 38.508-1 [6], Table 4.6.3-96

	Information Element
	Value/remark
	Comment
	Condition

	PDCCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  commonControlResourceSet ::= SEQUENCE {
	
	
	SA

	   controlResourceSetId
	1
	
	

	   frequencyDomainResources
	01110000 00000000 00000000 00000000 00000000 00000
	
	

	   Duration
	1
	
	

	   cce-REG-MappingType CHOICE {
	
	
	

	     nonInterleaved
	Null
	
	

	   }
	
	
	

	   precoderGranularity
	sameAsREG-bundle
	
	

	 }
	
	
	

	}
	
	
	



Table 5.2.2.2.4_1.3.3_1-9: SearchSpace for CSS
	Derivation Path: TS 38.508-1 [6], Table 4.6.3-162 and 5.4.2.0-7 using condition CSS, FR1_10MHz, Long_DCI

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  searchSpaceId
	SearchSpaceId with condition CSS
	
	CSS

	  controlResourceSetId
	1
	
	

	  monitoringSlotPeriodicityAndOffset CHOICE {
	
	
	

	    sl1
	NULL
	
	

	  }
	
	
	

	  duration
	Not present
	1 slot per default
	

	  monitoringSymbolsWithinSlot
	00100000000000
	
	

	  nrofCandidates SEQUENCE {
	
	
	SA

	    aggregationLevel2
	n1
	
	

	    aggregationLevel8
	n0
	
	

	}
	
	
	



Table 5.2.2.2.4_1.3.3_1-10: SearchSpace for USS
	Derivation Path: TS 38.508-1 [6], Table 4.6.3-162 and 5.4.2.0-7 using condition USS, FR1_10MHz, Long_DCI

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	SA

	  searchSpaceId
	2
	
	

	  controlResourceSetId
	2
	
	

	  monitoringSymbolsWithinSlot
	00100000000000
	
	

	}
	
	
	



Table 5.2.2.2.4_1.3.3_1-11: PUCCH-Config
	Derivation Path: TS 38.508-1 [6], Table 4.6.3-112 and Table 5.4.2.0-41 using condition FR1.15-1

	Information Element
	Value/remark
	Comment
	Condition

	PUCCH-Config ::= SEQUENCE {
	
	
	

	  dl-DataToUL-ACK SEQUENCE (SIZE (1..8)) OF INTEGER {
	5 entries
	
	FR1.15-1

	    INTEGER[1]
	2
	entry 1
	

	    INTEGER[2]
	3
	entry 2
	

	    INTEGER[3]
	4
	entry 3
	

	    INTEGER[4]
	6
	entry 4
	

	    INTEGER[5]
	7
	entry 5
This is a dummy setting for adjusting the bit length of "PDSCH-to-HARQ_feedback timing indicator" of DCI Format Format 1_1.
	

	  }
	
	
	

	}
	
	
	



5.2.2.2.4_1.3.3_2	Message exceptions for NSA
Same as 5.2.2.2.4_1.3.3_1 with the following exceptions:

Table 5.2.2.2.4_1.3.3_2-1: SearchSpace
	Derivation Path: TS 38.508-1 [6], Table 4.6.3-162 and 5.4.2.0-7 using condition USS, FR1_10MHz, Long_DCI

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  controlResourceSetId
	1
	
	

	  monitoringSymbolsWithinSlot
	00100000000000
	
	

	}
	
	
	



Table 5.2.2.2.4_1.3.3_2-2: PDCCH-ControlResourceSet
	Derivation Path: Table 5.4.2.0-6

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  controlResourceSetId
	1
	
	

	  duration
	1
	SearchSpace duration of 1 symbol from third symbol
	

	}
	
	
	



5.2.2.2.4_1.4	Test requirement
Table 5.2.2.2.4.0-3 define the primary level settings.
The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A.3.2.2 for each throughput test shall meet or exceed the specified value in Table 5.2.2.2.4_1.4-1 for the specified SNR including test tolerances for all throughput tests.
Table 5.2.2.2.4_1.4-1: Test Requirement for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-1.1 TDD
	10 / 15
	QPSK, 0.30
	FR1.15-1
	TDLA30-10
	4x2, ULA Low
	70
	0.1

	1-2
	R.PDSCH.1-1.2 TDD
	10 / 15
	QPSK, 0.30
	FR1.15-1
	TDLA30-10
	4x2, ULA Low
	70
	0.1




< End of changes >

