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~~~~~~ Start of Change 1~~~~~~

[bookmark: _Toc21338149][bookmark: _Toc29808257][bookmark: _Toc37068176][bookmark: _Toc37083719][bookmark: _Toc37084061][bookmark: _Toc40209423][bookmark: _Toc40209765][bookmark: _Toc45892724][bookmark: _Toc53176581][bookmark: _Toc61120857][bookmark: _Toc67918001][bookmark: _Toc76298044][bookmark: _Toc76572056][bookmark: _Toc76651923][bookmark: _Toc76652761][bookmark: _Toc83742033][bookmark: _Toc91440523][bookmark: _Toc98849308][bookmark: _Toc106543157][bookmark: _Toc106737252][bookmark: _Toc107233019][bookmark: _Toc107234609][bookmark: _Toc107419578][bookmark: _Toc107476871][bookmark: _Toc114565684][bookmark: _Toc123935977][bookmark: _Toc124376992]4.4.4.2.1	Derivation of Es values for NR operating bands in FR1
The minimum Es power level for an operating band, subcarrier spacing and channel bandwidth is derived based on the following equation:
	EsBand_X, SCS_Y, CBW_Z = REFSENSBand_X, SCS_Y, CBW_Z – 10*log10(12*SCS_Y*nPRB) + D – SNRREFSENS + dBEVM +∆thermal
where:
-	REFSENSBand_X, SCS_Y, CBW_Z is the REFSENS value in dBm for Band X, SCS Y and CBW Z specified in Table 7.3.2-1 of TS 38.101-1 [6]
-	12 is the number of subcarriers in a PRB
-	SCS Y is the subcarrier spacing associated with the REFSENS value
-	nPRB is the maximum number of PRB for SCS Y and CBW Z associated with the REFSENS value, and is specified in Table 5.3.2-1 of TS 38.101-1 [6]
-	D is diversity gain equal to 3 dB
-	SNRREFSENS = -1 dB is the SNR used for simulation of REFSENS
-	dBEVM is the SNR of the applied signal due to EVM impairment on the wanted Es. An allowed EVM of 3% gives a dBEVM of 30.5dB, derived as 20*log10(1/0.03). An allowed EVM of 2.5% gives a dBEVM of 32dB, derived as 20*log10(1/0.025).
-	∆thermal is the amount of dB that the impairment due to EVM on the wanted Es is set above UE thermal noise, giving a defined rise in total impairment. ∆thermal = 7.6dB, giving a rise in total impairment of 0.7dB, regarded as acceptable.
For an allowed EVM of 3%, Tthe calculated Es value for the baseline of Band n12, 15kHz SCS, 15MHz CBW is -113.5 dBm/Hz. 
For an allowed EVM of 2.5%, the calculated Es value for the baseline of Band n12, 15kHz SCS, 15MHz CBW is -112 dBm/Hz.
An allowance of 1.5dB is made for CA and for future bands, giving an Es power level of -112 dBm/Hz for EVM of 3%, and -110.5 dBm/Hz for EVM of 2.5%.
~~~~~~ End of Change 1~~~~~~

~~~~~~ Start of Change 2~~~~~~
[bookmark: _Toc21338214][bookmark: _Toc29808322][bookmark: _Toc37068241][bookmark: _Toc37083786][bookmark: _Toc37084128][bookmark: _Toc40209490][bookmark: _Toc40209832][bookmark: _Toc45892791][bookmark: _Toc53176648][bookmark: _Toc61120961][bookmark: _Toc67918128][bookmark: _Toc76298171][bookmark: _Toc76572183][bookmark: _Toc76652050][bookmark: _Toc76652888][bookmark: _Toc83742160][bookmark: _Toc91440650][bookmark: _Toc98849440][bookmark: _Toc106543293][bookmark: _Toc106737390][bookmark: _Toc107233157][bookmark: _Toc107234747][bookmark: _Toc107419716][bookmark: _Toc107477010][bookmark: _Toc114565847][bookmark: _Toc123936155][bookmark: _Toc124377170]5.5A.1	FR1 CA requirements
[…unchanged text omitted] 
Table 5.5A-1: Common test parameters for FDD and TDD component carriers
	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	EPRE ratio of PTRS to PDSCH
	dB
	N/A

	Channel bandwidth
	MHz
	Channel bandwidth from selected CA bandwidth combination

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	First SSB in Slot #0

	
	SSB periodicity
	ms
	20

	
	First DMRS position for Type A PDSCH mapping
	
	2

	Cross carrier scheduling
	
	Not configured

	Active DL BWP index
	
	1

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

	
	Subcarrier spacing
	kHz
	15 or 30

	DL BWP configuration #1
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	
	Maximum transmission bandwidth configuration as specified in clause 5.3.2 of TS 38.101-1 [6] for tested channel bandwidth and subcarrier spacing

	
	Subcarrier spacing
	kHz
	15 or 30

	
	Cyclic prefix
	
	Normal

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot

	
	Symbols with PDCCH
	
	Symbols #0

	
	Number of PRBs in CORESET
	
	Table 5.5A-4

	
	Number of PDCCH candidates and aggregation levels
	
	2/AL2 for 15 kHz / 5 MHz and 30 kHz / 15 MHz
2/AL4 for 15 kHz / 10 MHz, 30 kHz / 10 MHz and 30 kHz / 20 MHz
2/AL8 for other greater combinations

	
	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 = 2:
Single Panel Type I, Randomized precoder selection for every REG bundle and updated per slot with equal probability of precoder index 0 and 2

For Number of Tx= 4:
Single Panel Type I, Randomized precoder selection for every REG bundle and updated per slot with equal probability of  i_1,1 in {1,2,3,5,6,7} and i_2 in {0,2}

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	wideband

	
	Resource allocation type
	
	Type 0

	
	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

	
	Length
	
	1

	
	Antenna ports indexes
	
	{1000} for 1 Layer CCs
{1000, 1001} for 2 Layers CCs
{1000 – 1003} for 4 Layers CCs

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1 for 1 layer and 2 layers CCs
2 for 4 Layers CCs

	PTRS configuration
	
	PTRS is not configured

	CSI-RS for tracking
	Subcarrier indexes in the PRB used for CSI-RS
	
	k0 = 3 for CSI-RS resource 1,2,3,4

	
	OFDM symbols in the PRB used for CSI-RS
	
	l0 = 6 for CSI-RS resource 1 and 3
l0 = 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
	15 kHz SCS: 20 for CSI-RS resource 1,2,3,4
30 kHz SCS: 40 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4

30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 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
	Subcarrier indexes in the PRB used for CSI-RS
	
	k0 = 4

	
	OFDM symbols in the PRB used for CSI-RS
	
	l0 = 12

	
	Number of CSI-RS ports (X)
	
	Same as number of transmit antenna

	
	CDM Type
	
	'FD-CDM2'

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	
	15 kHz SCS: 20
30 kHz SCS: 40 

	
	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
	Subcarrier indexes in the PRB used for CSI-RS
	
	k0 = 0

	
	OFDM symbols 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
	
	15 kHz SCS: 20
30 kHz SCS: 40

	
	CSI-RS offset
	
	0

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

	TCI state #0
	Type 1 QCL information 
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	N/A

	
	
	QCL Type
	
	N/A

	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
	
	N/A

	
	
	QCL Type
	
	N/A

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

	Maximum number of HARQ transmission
	
	4

	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 for every PRB 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].

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

	Propagation condition
	
	Static propagation condition
No external noise sources are applied

	Antenna configuration
	1 layer CCs
	
	1x2 or 1x4

	
	2 layers CCs
	
	2x2 or 2x4

	
	4 layers CCs
	
	4x4

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

	Es
	dBm/kHz
	-112 for MCS indexes in Table 5.5A-5:

-110.5 For 1024QAM MCS indexes in Table 5.5A-6:


	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 38.101-1 [6] for tested channel bandwidth and subcarrier spacing



Table 5.5A-2: Additional test parameters for FDD CC
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	PDSCH configuration
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	13

	Number of HARQ Processes
	
	4

	K1 value
	
	2



Table 5.5A-3: Additional test parameters for TDD CC
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	PDSCH configuration
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	13

	Number of HARQ Processes
	
	8

	K1 value
	
	Specific to each UL-DL pattern

	TDD UL-DL pattern
	
	15 kHz SCS: FR1.15-1
30 kHz SCS: FR1.30-1

	Note 1:	PDSCH is scheduled only on full DL slots



[bookmark: _Hlk497144372][bookmark: _Hlk505013260]Table 5.5A-4: Number of PRBs in CORESET
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	35 MHz
	40 MHz
	45 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	15
	24
	48
	78
	102
	132
	156
	186
	216
	240
	270
	N/A
	N/A
	N/A

	30
	6
	24
	36
	48
	60
	78
	90
	102
	114
	132
	162
	216
	270



Table 5.5A-5: MCS indexes for indicated UE capabilities
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	1
	8
	1
	26

	1
	8
	0.8
	21

	1
	8
	0.75
	20

	1
	8
	0.4
	11

	1
	6
	1
	27

	1
	6
	0.8
	23

	1
	6
	0.75
	22

	1
	6
	0.4
	14

	1
	4
	1
	16

	1
	4
	0.8
	16

	1
	4
	0.75
	16

	1
	4
	0.4
	10

	1
	2
	1
	9

	1
	2
	0.8
	9

	1
	2
	0.75
	9

	1
	2
	0.4
	4

	2
	8
	1
	26

	2
	8
	0.8
	21

	2
	8
	0.75
	20

	2
	8
	0.4
	11

	2
	6
	1
	27

	2
	6
	0.8
	23

	2
	6
	0.75
	22

	2
	6
	0.4
	14

	2
	4
	1
	16

	2
	4
	0.8
	16

	2
	4
	0.75
	16

	2
	4
	0.4
	10

	2
	2
	1
	9

	2
	2
	0.8
	9

	2
	2
	0.75
	9

	2
	2
	0.4
	4

	4
	8
	1
	26

	4
	8
	0.8
	23

	4
	8
	0.75
	22

	4
	8
	0.4
	12

	4
	6
	1
	27

	4
	6
	0.8
	24

	4
	6
	0.75
	23

	4
	6
	0.4
	14

	4
	4
	1
	16

	4
	4
	0.8
	16

	4
	4
	0.75
	16

	4
	4
	0.4
	11

	4
	2
	1
	9

	4
	2
	0.8
	9

	4
	2
	0.75
	9

	4
	2
	0.4
	5

	Note 1:	MCS Index for maximum modulation format 2,4 and 6 is based on MCS index Table 1 defined in clause 5.1.3.1 of TS 38.214 [12]
Note 2:	MCS Index for maximum modulation format 8 is based on MCS index Table 2 defined in clause 5.1.3.1 of TS 38.214 [12]



Table 5.5A-6: 1024QAM MCS indexes for indicated UE capabilities
	Supported RX
antenna ports
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	2RX
	1
	10
	1
	23

	
	1
	10
	0.8
	21

	
	1
	10
	0.75
	19

	
	1
	10
	0.4
	9

	4RX
	1
	10
	1
	24

	
	1
	10
	0.8
	21

	
	1
	10
	0.75
	19

	
	1
	10
	0.4
	9

	
	2
	10
	1
	23

	
	2
	10
	0.8
	21

	
	2
	10
	0.75
	19

	
	2
	10
	0.4
	9

	Note 1:	MCS Index for maximum modulation format 10 is based on MCS index Table 4 defined in clause 5.1.3.1 of TS 38.214 [12]
Note 2:	For the band(s) on which UE supporting “Maximum modulation format” of 10, with 2 RX and 2 MIMO layers, the MCS index is derived from the rows with “Maximum modulation format” of 8 in Table 5.5A-5




~~~~~~ End of Change 2~~~~~~


