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<START OF THE CHANGE 1>
[bookmark: _Toc21338268][bookmark: _Toc29808376][bookmark: _Toc37068295][bookmark: _Toc37083840][bookmark: _Toc37084182][bookmark: _Toc40209544][bookmark: _Toc40209886][bookmark: _Toc45892845][bookmark: _Toc53176710][bookmark: _Toc61121023][bookmark: _Toc67918209][bookmark: _Toc76298253][bookmark: _Toc76572265][bookmark: _Toc76652132][bookmark: _Toc76652970][bookmark: _Toc83742242][bookmark: _Toc91440732][bookmark: _Toc98849522][bookmark: _Toc106543375][bookmark: _Toc106737473][bookmark: _Toc107233240][bookmark: _Toc107234855][bookmark: _Toc107419825][bookmark: _Toc107477121][bookmark: _Toc114565977][bookmark: _Toc123936289][bookmark: _Toc124377304]7.1.1.3	Applicability of requirements for optional UE features
<Unchanged part skipped>
7.2.2.2.7	Minimum requirements for PDSCH Single-DCI based SDM scheme 
The performance requirements are specified in Table 7.2.2.2.7-3, with the addition of test parameters in Table 7.2.2.2.7-2 and the downlink physical channel setup according to Annex C.5.1.
The test purposes are specified in Table 7.2.2.2.7-1.
Table 7.2.2.2.7-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH performance with Single-DCI based SDM scheme for multi-Rx simultaneous DL reception.
	1-1, 1-2



Table 7.2.2.2.7-2: Test Parameters
	Parameter
	Unit
	Value

	
	
	TRxP #1(Note 1)
	TRxP #2(Note 1)

	SSB
	
	SSB #0
	SSB #1

	PDCCH configuration
	TCI state
	
	TCI State #2
	N/A

	
	CORESETPoolIndex
	
	0
	N/A

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS
	
	k0=0 for CSI-RS resources 1,2,3,4
	k0=1 for CSI-RS resources 5,6,7,8

	
	First OFDM symbol in the PRB used for CSI-RS
	
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 2 and 4
	l0 = 6 for CSI-RS resources 5 and 7
l0 = 10 for CSI-RS resources 6 and 8

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4
	1 for CSI-RS resource 5,6,7,8

	
	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4,5,6,7,8

	
	Density
	
	3

	
	CSI-RS periodicity
	Slots
	160

	
	CSI-RS offset
	Slots
	80 for CSI-RS resources 1 and 2
81 for CSI-RS resources 3 and 4
	80 for CSI-RS resources 5 and 6
81 for CSI-RS resources 7 and 8

	
	QCL info
	
	TCI state #0
	TCI state #1

	CSI-RS for beam refinement
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	k0=0 for CSI-RS resource 1,2
	k0=1 for CSI-RS resource 3,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	l0 = 8 for CSI-RS resource 1
l0 = 9 for CSI-RS resource 2
	l0 = 8 for CSI-RS resource 3
l0 = 9 for CSI-RS resource 4

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2
	1 for CSI-RS resource 3,4

	
	CDM Type
	
	'No CDM' for CSI-RS resource 1,2
	'No CDM' for CSI-RS resource 3,4

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2
	3 for CSI-RS resource 3,4

	
	CSI-RS periodicity
	
	160 for CSI-RS resource 1,2
	160 for CSI-RS resource 3,4

	
	CSI-RS offset
	
	0 for CSI-RS resource 1,2
	0 for CSI-RS resource 3,4

	
	Repetition
	
	ON
	ON

	
	QCL info
	
	TCI state #2
	TCI state #3

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	Specific to each Reference channel as defined in A.3.2.2

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 1

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

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

	PDSCH DMRS configuration
	Antenna port indexes
	
	1000 
	1002

	
	TCI state
	
	TCI State #2
	TCI State #3

	
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	TCI State #0
	Type 1 QCL information
	SSB index
	
	SSB #0
	N/A

	
	
	QCL Type
	
	Type C
	N/A

	
	Type 2 QCL information
	SSB index
	
	SSB #0
	N/A

	
	
	QCL Type
	
	Type D
	N/A

	TCI State #1
	Type 1 QCL information
	SSB index
	
	N/A
	SSB #1

	
	
	QCL Type
	
	N/A
	Type C

	
	Type 2 QCL information
	SSB index
	
	N/A
	SSB #1

	
	
	QCL Type
	
	N/A
	Type D

	TCI State #2
	Type 1 QCL information
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking’ configuration
	N/A

	
	
	QCL Type
	
	Type A
	N/A

	
	Type 2 QCL information
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking’ configuration
	N/A

	
	
	QCL Type
	
	Type D
	N/A

	TCI State #3
	Type 1 QCL information
	CSI-RS resource
	
	N/A
	CSI-RS resource 5 from 'CSI-RS for tracking’ configuration

	
	
	QCL Type
	
	N/A
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A
	CSI-RS resource 5 from 'CSI-RS for tracking’ configuration

	
	
	QCL Type
	
	N/A
	Type D

	PTRS configuration
	Frequency density (KPT-RS)
	
	2
	2 for Test 1-2, Disabled for Test 1-1

	
	Time density (LPT-RS)
	
	1
	1 for Test 1-2, Disabled for Test 1-1

	
	Resource Element Offset
	
	2
	3 for Test 1-2, N/A for Test 1-1

	Resource allocation
	
	Full-overlapping

	Timing offset of the second TRxP from the first TRxP
	us
	-0.0625

	Frequency offset of the second TRxP from the first TRxP
	Hz
	600

	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

	Precoding configuration
	
	SP Type I, independent precoding generation is applied for both TRxPs, random per slot with PRB bundling granularity.

	Note 1:	PDSCH transmission is done from both TRxPs (PDSCH Layer 0 is transmitted from TRxP #1 and PDSCH layer 1 is transmitted from TRxP #2)



Table 7.2.2.2.7-3: Minimum performance
	 
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNRBB (dB)

	1-1
	R.PDSCH.5-16.1 TDD
	100 / 120
	16QAM, 0.48
	FR2.120-1
	TDLA30-35
	4x4 XPL Low
	70
	[12.4]

	1-2
	R.PDSCH.5-16.2 TDD
	100 / 120
	16QAM, 0.48
	FR2.120-1
	TDLA30-35
	4x4 XPL Low
	70
	[12.4]

	Note 1:	The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent
Note 2:	Correlation matrix according to the [FR2-mTxRP-mRX] in B.x.x.x. TRxP#1 uses TX antenna indices (1,2) and TRxP#2 uses TX antenna indices (3,4) corresponding to the respective antenna configuration matrix rows. 
Note 3:	SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2



<END OF THE CHANGE 1>

<START OF THE CHANGE 2>
[bookmark: _Toc21338273][bookmark: _Toc29808381][bookmark: _Toc37068300][bookmark: _Toc37083845][bookmark: _Toc37084187][bookmark: _Toc40209549][bookmark: _Toc40209891][bookmark: _Toc45892850][bookmark: _Toc53176715][bookmark: _Toc61121031][bookmark: _Toc67918217][bookmark: _Toc76298261][bookmark: _Toc76572273][bookmark: _Toc76652140][bookmark: _Toc76652978][bookmark: _Toc83742251][bookmark: _Toc91440741][bookmark: _Toc98849531][bookmark: _Toc106543384][bookmark: _Toc106737482][bookmark: _Toc107233249][bookmark: _Toc107234864][bookmark: _Toc107419834][bookmark: _Toc107477130][bookmark: _Toc114565987][bookmark: _Toc123936299][bookmark: _Toc124377314]7.2.2.2	TDD
<Unchanged part skipped>
7.2.2.2.7	Minimum requirements for PDSCH Single-DCI based SDM scheme 
The performance requirements are specified in Table 7.2.2.2.7-3, with the addition of test parameters in Table 7.2.2.2.7-2 and the downlink physical channel setup according to Annex C.5.1.
The test purposes are specified in Table 7.2.2.2.7-1.
Table 7.2.2.2.7-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH performance with Single-DCI based SDM scheme for multi-Rx simultaneous DL reception.
	1-1, 1-2



Table 7.2.2.2.7-2: Test Parameters
	Parameter
	Unit
	Value

	
	
	TRxP #1(Note 1)
	TRxP #2(Note 1)

	SSB
	
	SSB #0
	SSB #1

	PDCCH configuration
	TCI state
	
	TCI State #2
	N/A

	
	CORESETPoolIndex
	
	0
	N/A

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS
	
	k0=0 for CSI-RS resources 1,2,3,4
	k0=1 for CSI-RS resources 5,6,7,8

	
	First OFDM symbol in the PRB used for CSI-RS
	
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 2 and 4
	l0 = 6 for CSI-RS resources 5 and 7
l0 = 10 for CSI-RS resources 6 and 8

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4
	1 for CSI-RS resource 5,6,7,8

	
	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4,5,6,7,8

	
	Density
	
	3

	
	CSI-RS periodicity
	Slots
	160

	
	CSI-RS offset
	Slots
	80 for CSI-RS resources 1 and 2
81 for CSI-RS resources 3 and 4
	80 for CSI-RS resources 5 and 6
81 for CSI-RS resources 7 and 8

	
	QCL info
	
	TCI state #0
	TCI state #1

	CSI-RS for beam refinement
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	k0=0 for CSI-RS resource 1,2
	k0=1 for CSI-RS resource 3,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	l0 = 8 for CSI-RS resource 1
l0 = 9 for CSI-RS resource 2
	l0 = 8 for CSI-RS resource 3
l0 = 9 for CSI-RS resource 4

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2
	1 for CSI-RS resource 3,4

	
	CDM Type
	
	'No CDM' for CSI-RS resource 1,2
	'No CDM' for CSI-RS resource 3,4

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2
	3 for CSI-RS resource 3,4

	
	CSI-RS periodicity
	
	160 for CSI-RS resource 1,2
	160 for CSI-RS resource 3,4

	
	CSI-RS offset
	
	0 for CSI-RS resource 1,2
	0 for CSI-RS resource 3,4

	
	Repetition
	
	ON
	ON

	
	QCL info
	
	TCI state #2
	TCI state #3

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	Specific to each Reference channel as defined in A.3.2.2

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 1

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

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

	PDSCH DMRS configuration
	Antenna port indexes
	
	1000 
	1002

	
	TCI state
	
	TCI State #2
	TCI State #3

	
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	TCI State #0
	Type 1 QCL information
	SSB index
	
	SSB #0
	N/A

	
	
	QCL Type
	
	Type C
	N/A

	
	Type 2 QCL information
	SSB index
	
	SSB #0
	N/A

	
	
	QCL Type
	
	Type D
	N/A

	TCI State #1
	Type 1 QCL information
	SSB index
	
	N/A
	SSB #1

	
	
	QCL Type
	
	N/A
	Type C

	
	Type 2 QCL information
	SSB index
	
	N/A
	SSB #1

	
	
	QCL Type
	
	N/A
	Type D

	TCI State #2
	Type 1 QCL information
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking’ configuration
	N/A

	
	
	QCL Type
	
	Type A
	N/A

	
	Type 2 QCL information
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking’ configuration
	N/A

	
	
	QCL Type
	
	Type D
	N/A

	TCI State #3
	Type 1 QCL information
	CSI-RS resource
	
	N/A
	CSI-RS resource 5 from 'CSI-RS for tracking’ configuration

	
	
	QCL Type
	
	N/A
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A
	CSI-RS resource 5 from 'CSI-RS for tracking’ configuration

	
	
	QCL Type
	
	N/A
	Type D

	PTRS configuration
	Frequency density (KPT-RS)
	
	2
	2 for Test 1-2, Disabled for Test 1-1

	
	Time density (LPT-RS)
	
	1
	1 for Test 1-2, Disabled for Test 1-1

	
	Resource Element Offset
	
	2
	3 for Test 1-2, N/A for Test 1-1

	Resource allocation
	
	Full-overlapping

	Timing offset of the second TRxP from the first TRxP
	us
	-0.0625

	Frequency offset of the second TRxP from the first TRxP
	Hz
	600

	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

	Precoding configuration
	
	SP Type I, independent precoding generation is applied for both TRxPs, random per slot with PRB bundling granularity.

	Note 1:	PDSCH transmission is done from both TRxPs (PDSCH Layer 0 is transmitted from TRxP #1 and PDSCH layer 1 is transmitted from TRxP #2)



Table 7.2.2.2.7-3: Minimum performance
	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.5-16.1 TDD
	100 / 120
	16QAM, 0.48
	FR1.120-1
	TDLA30-35
	4x4, FR2- mTRxP-mRX
ρ = -12dB
	70
	15.9

	1-2
	R.PDSCH.5-16.2 TDD
	100 / 120
	16QAM, 0.48
	FR1.120-1
	TDLA30-35
	4x4, FR2- mTRxP-mRX
ρ = -12dB
	70
	15.6

	Note 1:	The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent
Note 2:	Correlation matrix according to the RFR2-mTxRP-mRX in B.2.3.3. TRxP#1 uses TX antenna indices (1,2) and TRxP#2 uses TX antenna indices (3,4) corresponding to the respective antenna configuration matrix rows. 
Note 3:	SNR is defined per UE Rx chain. SNR of Rx chain i (i=1,2) is derived based on Es from TRxP#i, as defined in 4.5.2.



<END OF THE CHANGE 2>
