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<< Start of Changes >>
5.2.2.2.15	2Rx TDD FR1 PDSCH mapping type A performance on band with shared spectrum access
<< Sections skipped >>
5.2.2.2.15.3.4	Test requirement
Tables 5.2.2.2.15.0-2 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 5.2.2.2.15.3.4-1 for the specified SNR including test tolerances for all throughput tests.
Table 5.2.2.2.15.3.4-1: Test requirements for Rank 2
	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.2-18.1 TDD
	20 / 30
	16QAM, 0.48
	FR1.30-7
	TDLA30-10
	2x2, ULA Low
	70
	13.8 + TT

	1-2
	R.PDSCH.2-18.2 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-7
	TDLA30-10
	2x2, ULA Low
	70
	14.1 + TT

	1-3
	R.PDSCH.2-18.3 TDD
	60 / 30
	16QAM, 0.48
	FR1.30-7
	TDLA30-10
	2x2, ULA Low
	70
	14.2 + TT

	1-4
	R.PDSCH.2-18.4 TDD
	80 / 30
	16QAM, 0.48
	FR1.30-7
	TDLA30-10
	2x2, ULA Low
	70
	14.5 + TT



[bookmark: _Toc106737296][bookmark: _Toc107233063][bookmark: _Toc107234653][bookmark: _Toc107419622][bookmark: _Toc107476916][bookmark: _Toc114565734][bookmark: _Toc123936027][bookmark: _Toc124377042]5.2.2.2.16	2Rx TDD FR1 for PDSCH with inter-cell interference performance
5.2.2.2.16.0             Minimum conformance requirements
The performance requirements are specified in Table 5.2.2.2.16.0-3, with the addition of test parameters in Table 5.2.2.2.16.0-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.2.2.16.0-1.
Table 5.2.2.2.16.0-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH performance under 2 receive antenna conditions, when transmission from the serving cell is interfered by 1 or 2 interfering cells. 
	1-1, 1-2



Table 5.2.2.2.16.0-2: Test parameters
	Parameter
	Unit
	Value

	
	
	Cell 1
	Cell 2
	Cell 3

	
	
	Enabled
	Enabled
	Enabled for test 1-1
Disabled for test 1-2

	Duplex mode
	
	TDD

	TDD UL-DL pattern
	
	FR1.30-1

	Active DL BWP index
	
	1

	Physical cell ID
	
	0
	1
	2

	Transmission rank
	
	1
	Random rank with 70% and 30% probability for rank 1 and rank 2
	Random rank with 70% and 30% probability for rank 1 and rank 2 for Test 1-1
N/A for Test 1-2

	Time offset to Cell 1
	us
	N/A
	1.5
	-0.5

	Frequency shift to Cell 1
	Hz
	N/A
	300
	-100

	Interference Model
	
	N/A
	As specified in B.6.2

	INR (Note 2)
	dB
	N/A
	7.77 for Test 1-1
7.58 for Test 1-2
	2.29 for Test 1-1
N/A for Test 1-2

	SSB configuration
	SSB position in burst
	
	First SSB in Slot #0
	First SSB in Slot #0 for Test 1-1
Second SSB in Slot #0 for Test 1-2
	First SSB in Slot #0 for Test 1-1
N/A for Test 1-2

	
	SSB periodicity
	ms
	20
	20
	20

	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
	
	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
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	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:	Cell 1 is the serving cell, Cell 2, 3 are interference cells.
Note 2:	INR is defined in Annex B.6.1



Table 5.2.2.2.16.0-3: Minimum performance for PDSCH with rank 1 and with inter-cell interference
	Test num
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	Cell1
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.2-2.1 TDD
	40 / 30
	16QAM, 0.48
	TDLC300-100
	2x2, ULA Low
	70
	15.7

	1-2
	R.PDSCH.2-2.1 TDD
	40 / 30
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	12.6

	Note 1:	The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:	Bandwidth/ Subcarrier spacing, Propagation Condition, Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.



The normative reference for this requirement is TS 38.101-4 [5], clause 5.2.2.2.16.
5.2.2.2.16_1                2Rx TDD FR1 for PDSCH with inter-cell interference performance – 2x2 MIMO for both              NSA and SA
	Editor’s Note: This test case is incomplete in following aspects
	-	Message exceptions are FFS
	-	MU/TT analysis is pending
5.2.2.2.16_1.1             Test purpose
To verify the PDSCH performance under 2 receive antenna conditions, when transmission from the serving cell is interfered by 1 or 2 interfering cells.
5.2.2.2.16_1.2             Test applicability
Tests 1-1 and 1-2 apply to all types of NR UE release 15 and forward supporting MMSE-IRC processing for scenarios with inter-cell and intra-cell inter-user interference.
5.2.2.2.16_1.3             Test description
5.2.2.2.16_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.3.1.7.1 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 and Table 5.2.2.2.16.0-2 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 contents are defined in clause 5.2.2.2.16_1.3.3.
5.2.2.2.16_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 Tables 5.2.2.2.16_1.4-1. 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 5.2.2.2.16_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.
4.	Repeat steps from 1 to 3 for each subtest in Tables 5.2.2.2.16_1.4-1 as appropriate.
5.2.2.2.16_1.3.3	Message contents
Message contents are according to TS 38.508-1 [6] clauses 4.6.1 and 5.4.2.
5.2.2.2.16_1.3.3_1	Message exceptions for SA
FFS
5.2.2.2.16_1.3.3_1	Message exceptions for NSA
FFS
5.2.2.2.16_1.4             Test requirement

Table 5.2.2.2.16_1.4-1: Test requirement for PDSCH with rank 1 and with inter-cell interference
	Test num
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	Cell1
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.2-2.1 TDD
	40 / 30
	16QAM, 0.48
	TDLC300-100
	2x2, ULA Low
	70
	15.7+TT

	1-2
	R.PDSCH.2-2.1 TDD
	40 / 30
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	12.6+TT

	Note 1:	The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:	Bandwidth/ Subcarrier spacing, Propagation Condition, Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.



<< Sections skipped >>
5.2.3.2.15	4Rx TDD FR1 PDSCH mapping type A performance on band with shared spectrum access
<< Sections skipped >>
5.2.3.2.15.3.4	Test requirement
Tables 5.2.3.2.15.0-2 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 5.2.3.2.15.3.4-1 for the specified SNR including test tolerances for all throughput tests.
Table 5.2.3.2.15.3.4-1: Test requirements for Rank 2
	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.2-18.1 TDD
	20 / 30
	16QAM, 0.48
	FR1.30-7
	TDLA30-10
	2x4, ULA Low
	70
	8.7+TT

	1-2
	R.PDSCH.2-18.2 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-7
	TDLA30-10
	2x4, ULA Low
	70
	8.77+TT

	1-3
	R.PDSCH.2-18.3 TDD
	60 / 30
	16QAM, 0.48
	FR1.30-7
	TDLA30-10
	2x4, ULA Low
	70
	8.97+TT

	1-4
	R.PDSCH.2-18.4 TDD
	80 / 30
	16QAM, 0.48
	FR1.30-7
	TDLA30-10
	2x4, ULA Low
	70
	9.17+TT



5.2.3.2.14_1.4	Test requirement
Table 5.2.3.2.14.0-3 defines the primary level settings.
The residual BLER specified in Note 3 of Table 5.2.3.2.14_1.4-1 test shall meet or be lower than the specified value in Table 5.2.3.2.14_1.4-1 for the specified SNR including test tolerances for all throughput tests.
Table 5.2.3.2.14_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 (Note 1)
	Correlation matrix and antenna configuration (Note 2)
	Reference value

	
	
	
	
	
	
	
	BLER (%)
	SNR (dB) (Note 4)

	1-1
	R.PDSCH.2-16.2 TDD
	40 / 30
	16QAM, 0.54
	FR1.30-1
	TDLA30-10 
	2x4, ULA Low 
	1 (Note 3)
	0.5

	Note 1:	The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent.
Note 2:	Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2.
Note 3:	BLER is defined as residual BLER; i.e. ratio of incorrectly received transport blocks / sent transport blocks, independently of the number HARQ transmission(s) for each transport block.
Note 4:	SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2



5.2.3.2.16	4Rx TDD FR1 for PDSCH with inter-cell interference performance
5.2.3.2.16.0             Minimum conformance requirements
The performance requirements are specified in Table 5.2.3.2.16.0-3, with the addition of test parameters in Table 5.2.3.2.16.0-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.3.2.16.0-1.
Table 5.2.3.2.16.0-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH performance under 4 receive antenna conditions, when transmission from the serving cell is interfered by 1 or 2 interfering cells. 
	1-1, 1-2



Table 5.2.3.2.16.0-2: Test parameters
	Parameter
	Unit
	Value

	
	
	Cell 1
	Cell 2
	Cell 3

	
	
	Enabled
	Enabled
	Enabled for test 1-1
Disabled for test 1-2

	Duplex mode
	
	TDD

	TDD UL-DL pattern
	
	FR1.30-1

	Active DL BWP index
	
	1

	Physical cell ID
	
	0
	1
	2

	Transmission rank
	
	1
	Random rank with 70% and 30% probability for rank 1 and rank 2
	Random rank with 70% and 30% probability for rank 1 and rank 2 for Test 1-1
N/A for Test 1-2

	Time offset to Cell 1
	us
	N/A
	1.5
	-0.5

	Frequency shift to Cell 1
	Hz
	N/A
	300
	-100

	Interference Model
	
	N/A
	As specified in B.6.2

	INR (Note 2)
	dB
	N/A
	7.77 for Test 1-1
7.58 for Test 1-2
	2.29 for Test 1-1
N/A for Test 1-2

	SSB configuration
	SSB position in burst
	
	First SSB in Slot #0
	First SSB in Slot #0 for Test 1-1
Second SSB in Slot #0 for Test 1-2
	First SSB in Slot #0 for Test 1-1
N/A for Test 1-2

	
	SSB periodicity
	ms
	20
	20
	20

	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
	
	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
	
	1 

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	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: 	Cell 1 is the serving cell, Cell 2 , 3 are interference cells.
Note 2: 	INR is defined in Annex B.6.1



Table 5.2.3.2.16.0-3: Minimum performance for PDSCH with rank 1 and with inter-cell interference
	Test num
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	Cell1
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.2-2.1 TDD
	40 / 30
	16QAM, 0.48
	TDLC300-100
	2x4, ULA Low
	70
	10.7

	1-2
	R.PDSCH.2-2.1 TDD
	40 / 30
	16QAM, 0.48
	TDLA30-10
	2x4, ULA Low
	70
	7.6

	Note 1: 	The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2: 	Bandwidth/ Subcarrier spacing, Propagation Condition, Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.



The normative reference for this requirement is TS 38.101-4 [5], clause 5.2.3.2.16.
5.2.3.2.16_1                4Rx TDD FR1 for PDSCH with inter-cell interference performance – 2x4 MIMO for both              NSA and SA
	Editor’s Note: This test case is incomplete in following aspects
	-	Message exceptions are FFS
	-	MU/TT analysis is pending
5.2.3.2.16_1.1             Test purpose
To verify the PDSCH performance under 4 receive antenna conditions, when transmission from the serving cell is interfered by 1 or 2 interfering cells.
5.2.3.2.16_1.2             Test applicability
Tests 1-1 and 1-2 apply to all types of NR UE release 15 and forward supporting MMSE-IRC processing for scenarios with inter-cell and intra-cell inter-user interference.
5.2.3.2.16_1.3             Test description
5.2.3.2.16_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.3.1.7.1 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 and Table 5.2.3.2.16.0-2 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 contents are defined in clause 5.2.3.2.16_1.3.3.
5.2.3.2.16_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 Tables 5.2.3.2.16_1.4-1. 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 5.2.3.2.16_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.
4.	Repeat steps from 1 to 3 for each subtest in Tables 5.2.3.2.16_1.4-1 as appropriate.
5.2.3.2.16_1.3.3	Message contents
Message contents are according to TS 38.508-1 [6] clauses 4.6.1 and 5.4.2.
5.2.3.2.16_1.3.3_1	Message exceptions for SA
FFS
5.2.3.2.16_1.3.3_1	Message exceptions for NSA
FFS
5.2.3.2.16_1.4             Test requirement

Table 5.2.3.2.16_1.4-1: Test requirement for PDSCH with rank 1 and with inter-cell interference
	Test num
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	Cell1
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.2-2.1 TDD
	40 / 30
	16QAM, 0.48
	TDLC300-100
	2x2, ULA Low
	70
	10.7+TT

	1-2
	R.PDSCH.2-2.1 TDD
	40 / 30
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Low
	70
	7.6+TT

	Note 1:	The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.
Note 2:	Bandwidth/ Subcarrier spacing, Propagation Condition, Correlation matrix and antenna configuration parameters apply for each of Cell 1, Cell 2 and Cell 3.



<< Sections skipped >>
[bookmark: _Toc68247008][bookmark: _Toc75790325]B.4	Physical signals, channels mapping and precoding
[bookmark: _Toc27479716][bookmark: _Toc36058915][bookmark: _Toc44067839][bookmark: _Toc52716766][bookmark: _Toc58239418][bookmark: _Toc68247009][bookmark: _Toc75790326]B.4.1	General




Unless otherwise stated, the transmission on antenna port(s)  is defined by using a precoder matrix  of size , where is the number of physical transmit antenna elements configured per test ,  is the number of ports for a reference signal or physical channel configured per test, and   is the first port for that reference signal or physical channel as defined in clauses 7.3 and 7.4 in TS 38.211 [9]. This precoder takes as an input a block of signals for antenna port(s) , , , with  being the number of modulation symbols per antenna port including the reference signal symbols, and generates a block of signals  the elements of which are to be mapped onto the frequency-time index pair as per the test configuration but transmitted on different physical antenna elements:



For Clause 6 and 8, the transmission of PDCCH and PDCCH DMRS on antenna port  is defined by using a precoder matrix  of size 2x1. This precoder takes as an input a block of signals for antenna port(s) ,  and generates a block of signals  the elements of which are to be mapped onto the frequency-time index pair as per the test configuration but transmitted on different physical antenna elements:




The precoder matrix is specific to the test case configuration  is defined in Clause 5.2.2.2 of TS 38.214 [12].
The transmission on PT-RS antenna port is associated (using same precoder) with the lowest indexed DM-RS antenna port among the DM-RS antenna ports assigned for the PDSCH.


The physical antenna elements are identified by indices, where  is the number of physical antenna elements configured per test.
Modulation symbols  with  (i.e. PSS, SSS, PBCH and DM-RS for PBCH) are directly mapped to first physical antenna element.

Modulation symbols  for CSI-RS resources which configured for tracking with one port are directly mapped to first physical antenna element.

Modulation symbols  for CSI-RS resources which configured for beam refinement with one port are directly mapped to first physical antenna element.




Modulation symbols  for NZP CSI-RS which configured for CSI acquisition with    are mapped to the physical antenna index  where is the number of NZP CSI-RS ports configured per test.
[bookmark: _Toc114566238][bookmark: _Toc123936552][bookmark: _Toc124377569]B.4.2	Beamforming for MU-MIMO
The transmission on antenna port(s)  ,   with  being the number of co-scheduled UEs allocated for different antenna ports in one RE is defined by using a precoder matrix  of size , where is the number of physical transmit antenna elements configured per test , is the number of ports for UE n for a reference signal or physical channel configured per test,  is the precoder matrix for UE n which is  specific to the test case configuration, and   is the first port for UE n for that reference signal or physical channel as defined in clauses 7.3 and 7.4 in TS 38.211 [9]. This precoder takes as an input a block of signals for antenna port(s) , , , with  being the number of modulation symbols per antenna port including the reference signal symbols, and generates a block of signals  the elements of which are to be mapped onto the frequency-time index pair as per the test configuration but transmitted on different physical antenna elements:

The  is specific to test case configuration and defined to maintain the average per UE signal power as 


[bookmark: _Toc76653216][bookmark: _Toc83742489][bookmark: _Toc91440979][bookmark: _Toc98849769][bookmark: _Toc106543626][bookmark: _Toc106737724][bookmark: _Toc107233491][bookmark: _Toc107235109][bookmark: _Toc107420079][bookmark: _Toc107477377][bookmark: _Toc114566239][bookmark: _Toc123936553][bookmark: _Toc124377570]B.5	Downlink Transmission Model for requirements on bands with shared spectrum access
This clause provides a description of the Downlink Transmission Model to be used in PDSCH Demodulation and CQI reporting performance tests on bands with shared spectrum access.
The model as designed in the following applies to both configurations for channelAccessMode=’semiStatic’ or ‘dynamic’.
[bookmark: _Toc76653217][bookmark: _Toc83742490][bookmark: _Toc91440980][bookmark: _Toc98849770][bookmark: _Toc106543627][bookmark: _Toc106737725][bookmark: _Toc107233492][bookmark: _Toc107235110][bookmark: _Toc107420080][bookmark: _Toc107477378][bookmark: _Toc114566240][bookmark: _Toc123936554][bookmark: _Toc124377571]B.5.1	Downlink Transmission Model for bands with shared spectrum access
The Downlink Period for performance tests on bands with shared spectrum access is defined as the duration included in the Test Configuration Parameters. 
For tests configured with the RRC Parameter channelAccessMode=’semiStatic’, the duration of the Fixed Frame Period (FFP) equals the duration of the Downlink Period.
For each Downlink Period, the downlink signal to be transmitted is allocated according to the steps listed below:
1.	Select the Downlink Transmission Duration in number of slots, randomly and with equally distributed probability, from the set of possible Downlink Transmission Duration values as included in the Test Configuration Parameters;
a.	This duration includes occupied OFDM symbols and non-occupied OFDM symbols within the Downlink Transmission;
2.	Depending on the Downlink Transmission Duration chosen in the previous step: 
b.	If the Downlink Transmission Duration equals 2 slots, all the OFDM symbols in both slots are fully allocated to downlink transmission, else;
c.	If the Downlink Transmission Duration is larger than 2 slots, the configuration of occupied symbols in the last slot included in the downlink duration is selected in number of symbols, randomly and with equally distributed probability, from the set of possible ‘Occupied OFDM symbols in the last slot of the downlink duration’ as included in the Test Configuration Parameters;
For each Downlink Period, the last Slot is not scheduled for downlink transmission. This is to comply with the Idle period requirement in case of channelAccessMode=’semiStatic’, and to align the test setup. In the case of channelAccessMode=’semiStatic’, it can be assumed that the Channel Occupancy Time (COT) covers the entire duration of the Downlink Period except for the last slot.
For each Downlink Period, a uniform random variable from [0, 1] is generated. If the random variable is less than the pLBT value included in the Test Configuration Parameters, the entire Downlink Period duration is muted across the entire bandwidth. This applies to all the signals that were scheduled for transmission, including but not limited to PDSCH, PDCCH, SSB, TRS, CSI-RS, etc.

[bookmark: _Toc518733337][bookmark: _Toc106543628][bookmark: _Toc106737726][bookmark: _Toc107233493][bookmark: _Toc107235111][bookmark: _Toc107420081][bookmark: _Toc107477379][bookmark: _Toc114566241][bookmark: _Toc123936555][bookmark: _Toc124377572]B.6	Interference model for PDSCH requirements with intercell interference
[bookmark: _Toc106543629][bookmark: _Toc106737727][bookmark: _Toc107233494][bookmark: _Toc107235112][bookmark: _Toc107420082][bookmark: _Toc107477380][bookmark: _Toc114566242][bookmark: _Toc123936556][bookmark: _Toc124377573]B.6.1	Interference to Noise ratio (INR)
Each interfering cell involved in PDSCH performance requirements with intercell interference is characterized by its associated interferer to noise ratio (INR) value:

where  is the average received power spectral density from the i-th strongest interfering cell involved in the requirement scenario on the j-th antenna connector and  is the average power spectral density of a white noise source consistent with definition provided in section [4.4.3/4.5.3].

[bookmark: _Toc106543630][bookmark: _Toc106737728][bookmark: _Toc107233495][bookmark: _Toc107235113][bookmark: _Toc107420083][bookmark: _Toc107477381][bookmark: _Toc114566243][bookmark: _Toc123936557][bookmark: _Toc124377574]B.6.2	Interference model for PDSCH requirements
This subclause provides synchronous network deployment interference model for each explicitly modelled interfering cell in the requirement scenario. In each subframe, each interfering cell shall transmit 16 QAM based randomly modulated data over the entire PDSCH region and over the full transmission bandwidth of the specified reference measurement channel. Transmitted physical channels shall include SSB and TRS/CSI-RS as specified in requirements section.
Transmission rank of the interfering cell shall be randomly determined with probabilities as specified in the requirements. The rank configuration will be independent for each interfering cell 
For each slot a single precoding matrix for the number of layers υ associated to the selected rank shall be selected randomly from Table 5.2.2.2.1-1 of TS 38.214 [12] with PRB bundling size as given in the requirements.
The generic beamforming model in subclause B.4.1 shall be applied assuming number of antenna ports as specified in the requirement scenario.
Random precoding with selected rank and precoding matrices for each slot shall be applied to 16 QAM randomly modulated layer symbols including the demodulation reference symbols over antenna port 1000 when the rank is one and antenna ports 1000, 1001 when the rank is two. DMRS type 1 with front loaded single symbol and one additional DMRS position with FDM applied between DMRS and data (number of CDM groups without data is 1)
For REs in the control region, random precoding for the number of Tx antenna ports in the requirement scenario shall be applied to QPSK randomly modulated symbols. The EPRE ratio of these REs shall be as defined for PDCCH in Annex C.3.1

[bookmark: _Toc114566244][bookmark: _Toc123936558][bookmark: _Toc124377575]B.7	Interference model for PDSCH requirements with LTE-NR spectrum sharing 
This clause provides interference modelling for each explicitly modelled LTE interfering cell. Each interfering cell involved in PDSCH performance requirements for LTE-NR spectrum sharing is characterized by its associated interferer to noise ratio (INR) value as defined in B.6.1.
In each subframe, each interfering cell shall transmit 16QAM randomly modulated data over the entire PDSCH region and over the full t7ransmission bandwidth according to the probabilities of occurrence. Transmitted physical channels shall include PSS, SSS and PBCH. Probabilities of occurrence of LTE PDSCH in each subframe are as specified in requirements. 
For each subframe, a transmission rank shall be randomly determined independently from interfering cells. Probabilities of occurrence of each possible transmission rank are as specified in requirements.


For each subframe, a precoding matrix for the number of layers  associated to the selected rank shall be selected randomly from Table 6.3.4.2.3-1 of TS 36.211 [15]. Note that codebook index 0 shall be excluded from random precoder selection when the number of layers is .
Precoding for spatial multiplexing with CRS for the number of antenna ports shall be applied to 16QAM randomly modulated layer symbols, as specified in subclause 6.3.4.2.1 of TS 36.211 [15] with the selected precoding matrices for each subframe.
For unallocated REs in the control region, precoding for transmit diversity for the number of antenna ports in the simulation scenario shall be applied to QPSK randomly modulated layer symbols, as specified in subclause 6.3.4.3 of TS 36.211 [15]. The EPRE ratio for these REs shall be as defined for PDCCH in Annex C.3.2 of TS 36.101 [4].
	
<< End of Changes >>
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