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<START OF THE CHANGE 1>

[bookmark: _Toc107477126][bookmark: _Toc114565983][bookmark: _Toc123936295][bookmark: _Toc124377310]7.2	PDSCH demodulation requirements
The parameters specified in Table 7.2-1 are valid for all PDSCH demodulation tests unless otherwise stated.
Table 7.2-1: Common Test Parameters
	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	PTRS epre-Ratio
	
	0

	Actual carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 2)
	RBs
	0

	
	Subcarrier spacing
	kHz
	60 or 120 or 480

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	PRBs
	Maximum transmission bandwidth configuration as specified in clause 5.3.2 of TS 38.101-2 [7] for tested channel bandwidth and subcarrier spacing

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	First SSB in Slot #0

	
	SSB periodicity
	ms
	20

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot for 120 KHz SCS
(Xs, Ys) = (4, 1) for 480 KHz SCS

	
	Symbols with PDCCH
	
	0

	
	Number of PRBs in CORESET
	
	Table 7.2-2 for tested channel bandwidth and subcarrier spacing

	
	Number of PDCCH candidates and aggregation levels
	
	1/AL8

	
	CCE-to-REG mapping type
	
	Non-interleaved

	
	DCI format
	
	1_1

	
	TCI state
	
	TCI state #1

	
	PDCCH & PDCCH DMRS Precoding configuration
	
	For number of TX = 1: No precoding;
For number of TX > 1: Single Panel Type I, Randomized precoder selection for every REG bundle and updated per slot with equal probability of each applicable i1/i2 combination or codebook
index, chosen from section 5.2.2.2.1 of TS 38.214 [12].

	Cross carrier scheduling
	
	Not configured

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

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	6 for CSI-RS resource 1 and 3
10 for CSI-RS resource 2 and 4


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

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

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

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80 for CSI-RS resource 1,2,3,4
120 kHz SCS: 160 for CSI-RS resource 1,2,3,4
480 kHz SCS: 640 for CSI-RS resource 1, 2, 3, 4

	
	CSI-RS offset
	Slots
	60 kHz SCS: 
40 for CSI-RS resource 1 and 2
41 for CSI-RS resource 3 and 4

120 kHz SCS:
80 for CSI-RS resource 1 and 2
81 for CSI-RS resource 3 and 4

480 kHz SCS:
320 for CSI-RS resource 1 and 2
321 for CSI-RS resource 3 and 4

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size/4)*4

	
	QCL info
	
	TCI state #0

	NZP CSI-RS for CSI acquisition
	Row index (Note 3)
	
	3 for 2 CSI-RS ports and 5 for 4 CSI-RS ports

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	12

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80
120 kHz SCS: 160
480 kHz SCS: 640

	
	CSI-RS offset
	
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size/4) *4

	
	QCL info
	
	TCI state #1

	ZP CSI-RS for CSI acquisition
	Row index (Note 3)
	
	5

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	12

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80
120 kHz SCS: 160
480 kHz SCS: 640

	
	CSI-RS offset
	
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size/4) *4

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

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

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

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

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

	
	CSI-RS periodicity
	Slots
	60 kHz SCS: 80 for CSI-RS resource 1,2
120 kHz SCS: 160 for CSI-RS resource 1,2
480 kHz SCS: 640 for CSI-RS resource 1,2

	
	CSI-RS offset
	Slots
	0 for CSI-RS resource 1,2

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size/4)*4

	
	Repetition
	
	ON

	
	QCL info
	
	TCI state #1

	PDSCH DMRS configuration
	Antenna ports indexes
	
	{1000} for Rank 1 tests
{1000, 1001} for Rank 2 tests


	
	Position of the first DMRS for PDSCH mapping type A
	
	2

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1

	TCI state #0
	Type 1 QCL information

	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information

	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type D

	TCI state #1
	Type 1 QCL information

	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information

	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type D

	PTRS configuration
	Frequency density (KPT-RS)
	
	2

	
	Time density (LPT-RS)
	
	1

	
	Resource Element Offset
	
	2

	Maximum number of code block groups for ACK/NACK feedback
	
	1

	Maximum number of HARQ transmission
	
	120 KHz SCS: 4
480 KHz SCS: 16

	PUCCH HARQ ACK spaitial bundling
	
	Not configured

	Redundancy version coding sequence
	
	{0,2,3,1}

	PDSCH & PDSCH DMRS Precoding configuration
	
	For number of TX = 1: No precoding;
For number of TX > 1: Single Panel Type I, Randomized precoder selection with Wideband size and updated per slot, with equal probability of each applicable i1/i2 combination or codebook
index, chosen from section 5.2.2.2.1 of TS 38.214 [12].

	Symbols for all unused REs
	
	OP.1 FDD as defined in Annex A.5.1.1 for FR2-1 tests
OP.1 TDD as defined in Annex A.5.2.1 for FR2-1 tests

No OCNG symbols on unused REs for FR2-2 with 120kHz.


For test 4-5 in Table 7.2.2.2.1-6:
OP.1 TDD with Data Region for first symbol of slots with PDSCH without PDCCH
No OCNG symbols on other unused REs

For test 4-6 in Table 7.2.2.2.1-6:
OP.1 TDD with Data Region with the same RB allocation as PDSCH for two symbols of slots with PDSCH without PDCCH
No OCNG symbols on other unused REs




	Physical signals, channels mapping and precoding
	
	As specified in Annex B.4.1

	Note 1:	UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH transmission.
Note 2:	Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-2 [7] for tested channel bandwidth and subcarrier spacing.
Note 3:	Refer to Table 7.4.1.5.3-1 in [9]
Note 4:     The frequencyDensity and timeDensity in phaseTrackingRS is not configured, PT-RS is present with KPT-RS = 2 and LPT-RS = 1 only for cases with MCS larger than 10 for MCS table 1, MCS larger than 5 for MCS table 2, MCS larger than 15 for MCS table 3 or MCS larger than 3 for MCS table 4. Refer to section 5.1.6.3 from TS 38.214[12]. 



<END OF THE CHANGE 1>

<START OF THE CHANGE 2>

[bookmark: _Toc21338406][bookmark: _Toc29808514][bookmark: _Toc37068433][bookmark: _Toc37257386][bookmark: _Toc45892517][bookmark: _Toc53176143][bookmark: _Toc61120108][bookmark: _Toc67917324][bookmark: _Toc76297363][bookmark: _Toc76571304][bookmark: _Toc83742844][bookmark: _Toc91440206][bookmark: _Toc98855512][bookmark: _Toc114495057][bookmark: _Toc123935745][bookmark: _Toc124329332][bookmark: _Toc131594755][bookmark: _Toc131694763][bookmark: _Toc138751405][bookmark: _Toc138751746][bookmark: _Toc138885543][bookmark: _Toc156556533]A.3.2.2.5	Reference measurement channels for SCS 120 kHz FR2
Table A.3.2.2.5-1: PDSCH Reference Channel for TDD UL-DL pattern FR2.120-1 and FR2.120-1A (QPSK)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.5-1.1 TDD
	
	
	
	

	Channel bandwidth
	MHz
	100
	
	
	
	

	Subcarrier spacing
	kHz
	120
	
	
	
	

	Allocated resource blocks
	PRBs
	66
	
	
	
	

	Number of consecutive PDSCH symbols
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	
	N/A
	
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	
	9
	
	
	
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159}
	
	13
	
	
	
	

	Allocated slots per 2 frames
	
	127
	
	
	
	

	MCS table
	
	64QAM
	
	
	
	

	MCS index
	
	4
	
	
	
	

	Modulation
	
	QPSK
	
	
	
	

	Target Coding Rate
	
	0.30
	
	
	
	

	Number of MIMO layers
	
	1
	
	
	
	

	Number of DMRS REs
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	
	N/A
	
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	
	12
	
	
	
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159}
	
	12
	
	
	
	

	Overhead for TBS determination
	
	6
	
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	Bits
	N/A
	
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	Bits
	3624
	
	
	
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159}
	Bits
	5504
	
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	Bits
	N/A
	
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	Bits
	16
	
	
	
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159}
	Bits
	24
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	CBs
	N/A
	
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	CBs
	1
	
	
	
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159}
	CBs
	1
	
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 5) = 4 for i from {0,…,159}
	Bits
	N/A
	
	
	
	

	  For Slots i = 80, 81
	Bits
	1749018216
	
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…, 159}
	Bits
	1221012672
	
	
	
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79,82,…,159}
	Bits
	1828219008
	
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	31.942
	
	
	
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames



<Unchanged part skipped>
Table A.3.2.2.5-4: PDSCH Reference Channel for TDD UL-DL pattern FR2.120-2 (QPSK)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.5-4.1 TDD
	
	
	
	

	Channel bandwidth
	MHz
	100
	
	
	
	

	Subcarrier spacing
	kHz
	120
	
	
	
	

	Allocated resource blocks
	PRBs
	6
	
	
	
	

	Number of consecutive PDSCH symbols
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 4) = 3 for i from {0,…,159}
	
	N/A
	
	
	
	

	  For Slot i, if mod(i, 4) = 2 for i from {1,…, 159}
	
	10
	
	
	
	

	  For Slot i, if mod(i, 4) = {0,1} for i from {1,…,159}
	
	13
	
	
	
	

	Allocated slots per 2 frames
	
	119
	
	
	
	

	MCS table
	
	64QAM
	
	
	
	

	MCS index
	
	4
	
	
	
	

	Modulation
	
	QPSK
	
	
	
	

	Target Coding Rate
	
	0.30
	
	
	
	

	Number of MIMO layers
	
	2
	
	
	
	

	Number of DMRS REs
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 4) = 3 for i from {0,…,159}
	
	N/A
	
	
	
	

	  For Slot i, if mod(i, 4) = 2 for i from {1,…, 159}
	
	12
	
	
	
	

	  For Slot i, if mod(i, 4) = {0,1} for i from {1,…,159}
	
	12
	
	
	
	

	Overhead for TBS determination
	
	6
	
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 4) = 3 for i from {0,…,159}
	Bits
	N/A
	
	
	
	

	  For Slot i, if mod(i, 4) = 2 for i from {1,…, 159}
	Bits
	736
	
	
	
	

	  For Slot i, if mod(i, 4) = {0,1} for i from {1,…,159}
	Bits
	1032
	
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 4) = 3 for i from {0,…,159}
	Bits
	N/A
	
	
	
	

	  For Slot i, if mod(i, 4) = 2 for i from {1,…, 159}
	Bits
	16
	
	
	
	

	  For Slot i, if mod(i, 4) = {0,1} for i from {1,…,159}
	Bits
	16
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 4) = 3 for i from {0,…,159}
	CBs
	N/A
	
	
	
	

	  For Slot i, if mod(i, 4) = 2 for i from {1,…, 159}
	CBs
	1
	
	
	
	

	  For Slot i, if mod(i, 4) = {0,1} for i from {1,…,159}
	CBs
	1
	
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 4) = 3 for i from {0,…,159}
	Bits
	N/A
	
	
	
	

	  For Slot i = 80, 81
	Bits
	31803312
	
	
	
	

	  For Slot i, if mod(i, 4) = 2 for i from {4,…, 159}
	Bits
	24962592
	
	
	
	

	  For Slot i, if mod(i, 4) = {0,1} for i from {1,…,79,82,…,159}
	Bits
	33243456
	
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	[bookmark: _GoBack]5.548
	
	
	
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames



<Unchanged part skipped>
<END OF THE CHANGE 2>

