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----------------------------------------------------- Beginning of Change ------------------------------------------------------------
[bookmark: _Toc21338135][bookmark: _Toc29808243][bookmark: _Toc37068162][bookmark: _Toc37083705][bookmark: _Toc37084047][bookmark: _Toc40209409][bookmark: _Toc40209751][bookmark: _Toc45892710][bookmark: _Toc53176567][bookmark: _Toc61120843][bookmark: _Toc67917987][bookmark: _Toc76298030][bookmark: _Toc76572042][bookmark: _Toc76651909][bookmark: _Toc76652747][bookmark: _Toc83742019][bookmark: _Toc91440509][bookmark: _Toc98849294][bookmark: _Toc106543143][bookmark: _Toc106737238][bookmark: _Toc107233005][bookmark: _Toc107234592][bookmark: _Toc107419561][bookmark: _Toc107476854][bookmark: _Toc114565667][bookmark: _Toc123935960][bookmark: _Toc124376975]3.1	Definitions
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
DL BWP: DL bandwidth part as defined in TS 38.213 [11].
EN-DC: E-UTRA-NR Dual Connectivity as defined in clause 4.1.2 of TS 37.340 [13]. 
Enhanced Receiver Type 1: SU-MIMO interference mitigation advanced receiver [14]
-	R-ML (reduced complexity ML) receiver with enhanced inter-stream interference suppression for SU-MIMO transmissions with rank 2 with 2 RX antennas
-	R-ML (reduced complexity ML) receiver with enhanced inter-stream interference suppression for SU-MIMO transmissions with rank 2, 3, and 4 with 4 RX antennas
FR1: Frequency range 1 as defined in clause 5.1 of TS 38.101-3 [8].
FR2: Frequency range 2 as defined in clause 5.1 of TS 38.101-3 [8].
RedCap: A UE with reduced capabilities as defined in clause 4.2 in TS 38.306 [14]. 
eRedCap: A UE with reduced peak data rate, with or without reduced baseband bandwidth in FR1 as defined in clause 4.2.22 in TS 38.306 [14]. 

SSB: SS/PBCH block as defined in clause 7.8.3 of TS 38.211 [9].

------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
[bookmark: _Toc114565711][bookmark: _Toc123936004][bookmark: _Toc124377019]5.1.1.x	Applicability of requirements for eRedCap
The performance requirements in Table 5.1.1.x-1 shall apply for UEs which support optional feature supportOfERedCap-r18.
Other performance requirements mandatory for UE supporting NR operation defined in Section 5 but not included in table 5.1.1.x-1 should not be considered applicable to eRedCap UEs.
Table 5.1.1.x-1: Requirements applicability for eRedCap UEs

	UE capability
	Test type
	Test list
	Applicability notes

	eRedCap with 1RX
	FR1 FDD and HD-FDD (Note 1)
	PDSCH
	Clause 5.2.1.1.x
	

	
	
	PDCCH
	All tests in Clause 5.3.1.1.1
	

	
	
	PBCH
	All tests in Clause 5.4.1.1
	

	
	
	SDR
	Clause 5.5.1
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.1.2.x
	

	
	
	PDCCH
	All tests in Clause 5.3.1.2.1
	

	
	
	PBCH
	All tests in Clause 5.4.1.2
	

	
	
	SDR
	Clause 5.5.1
	

	eRedCap with 2RX
	FR1 FDD and HD-FDD (Note 1)
	PDSCH
	Clause 5.2.2.1.x
	

	
	
	PDCCH
	All tests in Clause 5.3.2.1.4
	

	
	
	PBCH
	Clause 5.4.2.1 (Table 5.4.2.1-2 Test 1)
Clause 5.4.2.1 (Table 5.4.2.1-3 Test 1)
	

	
	
	SDR
	Clause 5.5.1
	

	
	FR1 TDD
	PDSCH
	Clause 5.2.2.2.x
	

	
	
	PDCCH
	All tests in Clause 5.3.2.2.4
	

	
	
	PBCH
	Clause 5.4.2.2 (Table 5.4.2.2-4 Test 1)
Clause 5.4.2.2 (Table 5.4.2.2-5 Test 1)
	

	
	
	SDR
	Clause 5.5.1
	

	Note 1:	If UE support only HD-FDD in a FDD band, this UE is tested with HD-FDD mode otherwise UE is tested with full-duplex FDD mode




------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
5.2.1.1.2	Minimum requirements for eRedCap
The performance requirements are specified in Table 5.2.1.1.2-3 and Table 5.2.1.1.2-4, with the addition of test parameters in Table 5.2.1.1.2-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.1.1.2-1.
Table 5.2.1.1.2-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 1 receive antenna conditions and with different channel models and MCSs for eRedCap UE with reduced baseband bandwidth in FR1.
	1-1, 1-2, 1-3

	Verify the PDSCH mapping Type A normal performance under 1 receive antenna conditions and with different channel models and MCSs for eRedCap without reduced baseband bandwidth in FR1.
	2-1, 2-2, 2-3



Table 5.2.1.1.2-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD / HD-FDD

	Active DL BWP index
	
	1

	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
	
	4 for Test 1-1 and Test 2-1
2 for other tests

	
	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
	
	2 for Test 1-1 and Test 2-1,
1 for other tests

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	Table 5.2-1

	
	CSI-RS offset
	Slots
	Table 5.2-1

	Number of HARQ Processes
	
	4


	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2



Table 5.2.1.1.2-3: Minimum performance for Rank 1 with reduced baseband bandwidth.
	Test num.
	Reference channel (Note 1)
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-1.5 FDD
R.PDSCH.1-2.2 HD-FDD
	10 / 15
	QPSK, 0.30
	TDLB100-400
	2x1 Low
	70
	[4.4]

	1-2
	R.PDSCH.1-12.2 FDD
R.PDSCH.1-2.3 HD-FDD
	10 / 15
	16QAM, 0.48
	TDLC300-100
	2x1 Low
	70
	[12.3]

	1-3
	R.PDSCH.1-12.4 FDD
R.PDSCH.1-4.1 HD-FDD
	10 / 15
	64QAM, 0.50
	TDLA30-10
	2x1 Low
	70
	[16.1]

	Note 1: 	Applied reference channel depends on the supported operation mode: FDD or HD-FDD.



Table 5.2.1.1.2-4: Minimum performance for Rank 1 without reduced baseband bandwidth.
	Test num.
	Reference channel (Note 1)
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.1-1.1 FDD
R.PDSCH.1-1.1 HD-FDD
	10 / 15
	QPSK, 0.30
	TDLB100-400
	2x1 Low
	70
	[3.9]

	2-2
	R.PDSCH.1-12.3 FDD
R.PDSCH.1-2.4 HD-FDD
	10 / 15
	16QAM, 0.48
	TDLC300-100
	2x1 Low
	70
	[12.5]

	2-3
	R.PDSCH.1-12.4 FDD
R.PDSCH.1-4.1 HD-FDD
	10 / 15
	64QAM, 0.50
	TDLA30-10
	2x1 Low
	70
	[16.1]

	Note 1: 	Applied reference channel depends on the supported operation mode: FDD or HD-FDD.



------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
5.2.1.2.2	Minimum requirements for eRedCap
The performance requirements are specified in Table 5.2.1.2.2-3 and Table 5.2.1.2.2-4, with the addition of test parameters in Table 5.2.1.2.2-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.1.2.2-1.
Table 5.2.1.2.2-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 1 receive antenna conditions and with different channel models and MCSs for eRedCap UE with reduced baseband bandwidth in FR1.
	1-1, 1-2, 1-3

	Verify the PDSCH mapping Type A normal performance under 1 receive antenna conditions and with different channel models and MCSs for eRedCap without reduced baseband bandwidth in FR1.
	2-1, 2-2, 2-3



Table 5.2.1.2.2-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	Specific to each Reference channel

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	
4 for Test 1-1,
2 for other tests


	
	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
	
	2 for Test 1-1, 
1 for other tests

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	First OFDM symbol in the PRB used for CSI-RS 
	
	Table 5.2-1

	
	CSI-RS periodicity
	Slots
	Table 5.2-1


	
	CSI-RS offset
	Slots
	Table 5.2-1


	
	Frequency Occupation
	
	Table 5.2-1

	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



Table 5.2.1.2.2-3: Minimum performance for Rank 1 with reduced baseband bandwidth. (1Rx)
	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.2-34.1 TDD
	20 / 30
	QPSK, 0.30
	FR1.30-1A
	TDLB100-400
	2x1 Low
	70
	[4.4]

	1-2
	R.PDSCH.2-26.2 TDD
	20 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	2x1 Low
	70
	[12.7]

	1-3
	R.PDSCH.2-27.2 TDD
	20 / 30
	64QAM, 0.50
	FR1.30-1
	TDLA30-10
	2x1 Low
	70
	[16.2]



Table 5.2.1.2.2-4: Minimum performance for Rank 1 without reduced baseband bandwidth.
	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)

	2-1
	R.PDSCH.2-34.2 TDD
	20 / 30
	QPSK, 0.30
	FR1.30-1A
	TDLB100-400
	2x1 Low
	70
	[3.6]

	2-2
	R.PDSCH.2-26.3 TDD
	20 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	2x1 Low
	70
	[12.3]

	2-3
	R.PDSCH.2-27.2 TDD
	20 / 30
	64QAM, 0.50
	FR1.30-1
	TDLA30-10
	2x1 Low
	70
	[16.2]



------------------------------------------------- Unchanged sections omitted --------------------------------------------------------

[bookmark: _Toc114565736][bookmark: _Toc123936029][bookmark: _Toc124377044]5.2.2.1.2x	Minimum requirements for eRedCap
The performance requirements are specified in Table 5.2.2.1.2x-3, Table 5.2.2.1.2x-4, Table 5.2.2.1.2x-5, and Table 5.2.2.1.2x-6, with the addition of test parameters in Table 5.2.2.1.2x-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.2.1.2x-1.
Table 5.2.2.1.2x-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel models, MCSs for for eRedCap UE with reduced baseband bandwidth in FR1.
	1-1, 1-2, 2-1

	Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel models, MCSs for for eRedCap UE without reduced baseband bandwidth in FR1.
	3-1, 3-2, 4-1



Table 5.2.2.1.2x-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD / HD-FDD

	Active DL BWP index
	
	1

	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
	
	4 for Test 1-1 and Test 3-1
2 for other tests

	
	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
	
	2 for Test 1-1 and Test 3-1
1 for other tests

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	Table 5.2-1

	
	CSI-RS offset
	Slots
	Table 5.2-1

	Number of HARQ Processes
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2



Table 5.2.2.1.2x-3: Minimum performance for Rank 1 with reduced baseband bandwidth.
	Test num.
	Reference channel (Note 1)
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-1.5 FDD
R.PDSCH.1-2.2 HD-FDD
	10 / 15
	QPSK, 0.30
	TDLB100-400
	2x2, ULA Low
	70
	[0.5]

	1-2
	R.PDSCH.1-12.2 FDD
R.PDSCH.1-2.3 HD-FDD
	10 / 15
	16QAM, 0.48
	TDLC300-100
	2x2, ULA Low
	70
	[8.1]

	Note 1: 	Applied reference channel depends on the supported operation mode: FDD or HD-FDD.



Table 5.2.2.1.2x-4: Minimum performance for Rank 2 with reduced baseband bandwidth.
	Test num.
	Reference channel (Note 1)
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.1-12.5 FDD
R.PDSCH.1-4.2 HD-FDD
	10 / 15
	64QAM, 0.50
	TDLA30-10
	2x2, ULA Low
	70
	[19.2]

	Note 1:	Applied reference channel depends on the supported operation mode: FDD or HD-FDD.



Table 5.2.2.1.2x-5: Minimum performance for Rank 1 without reduced baseband bandwidth.
	Test num.
	Reference channel (Note 1)
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	3-1
	R.PDSCH.1-1.1 FDD
R.PDSCH.1-1.1 HD-FDD
	10 / 15
	QPSK, 0.30
	TDLB100-400
	2x2, ULA Low
	70
	[0.2]

	3-2
	R.PDSCH.1-12.3 FDD
R.PDSCH.1-2.4 HD-FDD
	10 / 15
	16QAM, 0.48
	TDLC300-100
	2x2, ULA Low
	70
	[8.3]

	Note 1: 	Applied reference channel depends on the supported operation mode: FDD or HD-FDD.



Table 5.2.2.1.2x-6: Minimum performance for Rank 2 without reduced baseband bandwidth.
	Test num.
	Reference channel (Note 1)
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	4-1
	R.PDSCH.1-12.5 FDD
R.PDSCH.1-4.2 HD-FDD
	10 / 15
	64QAM, 0.50
	TDLA30-10
	2x2, ULA Low
	70
	[19.2]

	Note 1:	Applied reference channel depends on the supported operation mode: FDD or HD-FDD.




------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
5.2.2.2.2x	Minimum requirements for eRedCap
The performance requirements are specified in Table 5.2.2.2.2x-3, Table 5.2.2.2.2x-4, Table 5.2.2.2.2x-5, and Table 5.2.2.2.2x-6, with the addition of test parameters in Table 5.2.2.2.2x-2 and the downlink physical channel setup according to Annex C.3.1.
The test purposes are specified in Table 5.2.2.2.2x-1.
Table 5.2.2.2.2x-1: Tests purpose
	Purpose
	Test index

	Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel models, MCSs for for eRedCap UE with reduced baseband bandwidth in FR1.
	1-1, 1-2, 2-1

	Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel models, MCSs for for eRedCap UE without reduced baseband bandwidth in FR1.
	3-1, 3-2, 4-1



Table 5.2.2.2.2x-2: Test parameters
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	Specific to each Reference channel

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	
4 for Test 1-1
2 for other tests


	
	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
	
	2 for Test 1-1
1 for other tests

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	CSI-RS for tracking
	First OFDM symbol in the PRB used for CSI-RS 
	
	Table 5.2-1

	
	CSI-RS periodicity
	Slots
	Table 5.2-1

	
	CSI-RS offset
	Slots
	Table 5.2-1

	
	Frequency Occupation
	
	Table 5.2-1

	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



Table 5.2.2.2.2x-3: Minimum performance for Rank 1 with reduced baseband bandwidth.
	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.2-34.1 TDD
	20 / 30
	QPSK, 0.30
	FR1.30-1A
	TDLB100-400
	2x2, ULA Low
	70
	[0.7]

	1-2
	R.PDSCH.2-26.2 TDD
	20 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	70
	[8.5]



Table 5.2.2.2.2x-4: Minimum performance for Rank 2 with reduced baseband bandwidth.
	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)

	2-1
	R.PDSCH.2-27.3 TDD
	20 / 30
	64QAM, 0.50
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	[19.1]



Table 5.2.2.2.2x-5: Minimum performance for Rank 1 without reduced baseband bandwidth.
	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)

	3-1
	R.PDSCH.2-34.2 TDD
	20 / 30
	QPSK, 0.30
	FR1.30-1A
	TDLB100-400
	2x2, ULA Low
	70
	[0.4]

	3-2
	R.PDSCH.2-26.3 TDD
	20 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	70
	[8.2]



Table 5.2.2.2.2x-6: Minimum performance for Rank 2 without reduced baseband bandwidth.
	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)

	4-1
	R.PDSCH.2-27.3 TDD
	20 / 30
	64QAM, 0.50
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	[19.1]



------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
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The requirements in this clause are applicable to the FR1 single carrier case.
The requirements and procedure defined in Clause 5.5A.1 apply using operating band instead of CA configuration, and bandwidth instead of bandwidth combination.
For RedCap and eRedCap, the requirements and procedure are defined in Clause 5.5A.1 except that the MIMO layers are configured to 2 for UE supporting 2 MIMO layers and 1 for UE supporting 1 MIMO layers for all operating band. Antenna configuration is 1x1 for UE supporting 1 layer and 2x2 for UE supporting 2 layers.
For eRedCap with reduced peak date rate and reduced baseband bandwidth in FR1, only 25 PRBs for 15kHz SCS and 12RBs for 30kHz SCS are allocated for PDSCH transmission. 
For RedCap UE with HD-FDD mode, the additional test parameters are specified in Table 5.5.1-1.
Table 5.5.1-1: Additional test parameters for HD-FDD single carrier
	Parameter
	Unit
	Value

	Duplex mode
	
	HD-FDD

	PDSCH configuration
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	13

	Number of HARQ Processes
	
	4

	Full DL slots (Note 1, Note 2)
	
	For slots i, if mod(i, 5) = {0,1,2}

	K1 value (Note 2)
	
	4 if mod(i, 5) = 0
3 if mod(i, 5) = 1
2 if mod(i, 5) = 2

	Note 1:	PDSCH is scheduled only on full DL slots.
Note 2:	i is the slot index per frame; i = {1, 2, …, 19}.




------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
6.1.1.x	Applicability of requirements for eRedCap
The performance requirements in Table 6.1.1.x-1 shall apply for UEs which support optional feature supportOfERedCap-r18.
Other performance requirements mandatory for UE supporting NR operation defined in Section 6 but not included in table 6.1.1.x-1 should not be considered applicable to eRedCap UEs.
Table 6.1.1.x-1: Requirements applicability for eRedCap UEs
	UE capability
	Test type
	Test list
	Applicability notes

	eRedCap with 1RX
	FR1 FDD and HD-FDD (Note 1)
	CQI
	All tests in Clause 6.2.1.1.1.1

	

	
	
	PMI
	All tests in Clause 6.3.1.1.1
	

	
	FR1 TDD
	CQI
	All tests in Clause 6.2.1.2.1.1
	

	
	
	PMI
	All tests in Clause 6.3.1.2.1
	

	eRedCap with 2RX
	FR1 FDD and HD-FDD (Note 1)
	CQI
	All tests in Clause 6.2.2.1.1.4
	

	
	
	PMI
	Clause 6.3.2.1.1 (Test 1)
	

	
	FR1 TDD
	CQI
	All tests in Clause 6.2.2.2.1.5
	

	
	
	PMI
	Clause 6.3.2.2.7 (Test 1)
	

	Note 1:	If UE support only HD-FDD in a FDD band, this UE is tested with HD-FDD mode otherwise UE is tested with full-duplex FDD mode
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This clause includes the requirements for the reporting of channel quality indicator (CQI).
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The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective conditions is determined by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median. The purpose is to verify that the reported CQI values are in accordance with the CQI definition given in TS 38.214 [12]. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
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6.2.1.1.1.2	Minimum requirement for periodic CQI reporting for RedCap enhancements
For the parameters specified in Table 6.2.1.1.1.2-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements for the eRedCap UE are specified by the following:
a)	The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
b)	If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.
Table 6.2.1.1.1.2-1: CQI reporting definition test
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	SNR
	dB
	[5]
	[6]
	[11]
	[12]

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2×1 with static channel specified in Annex B.1

	Beamforming Model
	
	As specified in Annex B.4.1

	BWP size  
	RB
	52 (PRB 0 to 51)

	PDSCH BW
	RB 
	15 (PRB 0 to 14)

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	Frequency Occupation
	RB
	0 to 23 

	
	CSI-RS
periodicity and offset
	slot
	10/5

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	
	Frequency Occupation
	RB
	0 to 23 

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/5

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4, 9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	10/5

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	000001

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	10

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.4-6, 
TBS.6-1
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6.2.1.2.1.1	Minimum requirement for periodic CQI reporting for RedCap
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6.2.1.2.1.2	Minimum requirement for periodic CQI reporting for RedCap enhancements
The purpose of the requirements for the eRedCap UE is to verify that the reported CQI values are in accordance with the CQI definition given in TS 38.214 [12]. The reporting accuracy of CQI under AWGN condition is determined by the reporting variance and BLER performance using the transport format indicated by the reported CQI median. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
For the parameters specified in Table 6.2.1.2.1.2-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified by the following:
a)	The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
b)	If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.
Table 6.2.1.2.1.2-1: CQI reporting definition test
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	20

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD UL-DL pattern
	
	FR1.30-1

	SNR
	 dB
	[5]
	[6]
	[11]
	[12]

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2×1 with static channel specified in Annex B.1

	Beamforming Model
	
	As specified in Annex B.4.1

	BWP size  
	RB
	51 (PRB 0 to 50)

	PDSCH BW
	RB 
	7 (PRB 0 to 6)

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	Frequency Occupation
	RB
	0 to 23 

	
	CSI-RS
periodicity and offset
	slot
	10/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	
	Frequency Occupation
	RB
	0 to 23 

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)

	
	(4, 9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	000001

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.4-6, 
TBS.6-2
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6.2.2.1.1.5	Minimum requirement for periodic CQI reporting for RedCap enhancements
For the parameters specified in Table 6.2.2.1.1.5-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements for the eRedCap UE are specified by the following:
a)	The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
b)	If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.
Table 6.2.2.1.1.5-1: CQI reporting definition test
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	SNR
	dB
	[8]
	[9]
	[14]
	[15]

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2×2 with static channel specified in Annex B.1

	Beamforming Model
	
	As specified in Annex B.4.1

	BWP size  
	RB
	52 (PRB 0 to 51)

	PDSCH BW
	RB 
	15 (PRB 0 to 14)

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	Frequency Occupation
	RB
	0 to 23 

	
	CSI-RS
periodicity and offset
	slot
	10/5

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	
	Frequency Occupation
	RB
	0 to 23 

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/5

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4, 9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	10/5

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	10

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.4-6, 
TBS.6-1
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The purpose of the requirements for the eRedCap UE is to verify that the reported CQI values are in accordance with the CQI definition given in TS 38.214 [12]. The reporting accuracy of CQI under AWGN condition is determined by the reporting variance and BLER performance using the transport format indicated by the reported CQI median. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
For the parameters specified in Table 6.2.2.2.1.6-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified by the following:
a)	The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
b)	If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1.

Table 6.2.2.2.1.6-1: CQI reporting definition test
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	20

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD UL-DL pattern
	
	FR1.30-1

	SNR
	 dB
	[8]
	[9]
	[14]
	[15]

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2×2 with static channel specified in Annex B.1

	Beamforming Model
	
	As specified in Annex B.4.1

	BWP size  
	RB
	51 (PRB 0 to 50)

	PDSCH BW
	RB 
	7 (PRB 0 to 6)

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	Frequency Occupation
	RB
	0 to 23 

	
	CSI-RS
periodicity and offset
	slot
	10/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 3,(6)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	
	Frequency Occupation
	RB
	0 to 23 

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)

	
	(4, 9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.4-6, 
TBS.6-2
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For the parameters specified in Table 6.3.1.1.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.1.1.1-2. 
Table 6.3.1.1.1-1: Test parameters (single layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	High ULA 4 x 1

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,(4)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(9)

	
	Frequency Occupation
	RB
	Same as BWP size for RedCap
0 to 27 for eRedCap

	
	CSI-RS
periodicity and offset
	slot
	5/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 4, (0)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	(13)

	
	Frequency Occupation
	RB
	Same as BWP size for eRedCap
0 to 27 for eRedCap

	
	CSI-RS
periodicity and offset
	
	Not confeigured

	
	aperiodicTriggeringOffset
	
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	3

	CSI request
	
	1 in slots i, where mod(i, 5) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(2,1)

	
	(CodebookConfig-O1,CodebookConfig-O2)
	
	(4,1)

	
	CodebookSubsetRestriction
	
	11111111

	
	RI Restriction
	
	00000001

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	6

	Maximum number of HARQ transmission
	
	4

	Measurement channel (Note 4)
	
	For RedCap:
R.PDSCH.1-6.1 FDD
R.PDSCH.1-3.1 HD-FDD
For eRedCap:
R.PDSCH.1-6.5 FDD
R.PDSCH.1-3.2 HD-FDD


	PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with Wideband granularity

	Note 1:	When Throughput is measured using random precoder selection, the precoder shall be updated in each slot (1 ms granularity) with equal probability of each applicable i1, i2 combination.
Note 2:	If the UE reports in an available uplink reporting instance at slot#n based on PMI estimation at a downlink slot not later than slot#(n-3), this reported PMI cannot be applied at the gNB downlink before slot#(n+3).
Note 3:	Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.
Note 4:	Applied reference channel depends on the supported operation mode: FDD or HD-FDD



Table 6.3.1.1.1-2: Minimum requirement
	Parameter
	Test 1

	
	1.3
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[bookmark: _Toc114565930][bookmark: _Toc123936238][bookmark: _Toc124377253]6.3.1.2.1	Single PMI with 4TX TypeI-SinglePanel Codebook for RedCap

For the parameters specified in Table 6.3.1.2.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.1.2.1-2.
Table 6.3.1.2.1-1: Test parameters (single layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	20

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD DL-UL configuration
	
	FR1.30-1 as specified in Annex A

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	High ULA 4 x 1

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,(4)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	(9)

	
	Frequency Occupation
	
	Same as BWP size for RedCap
0 to 24 for eRedCap

	
	CSI-RS
periodicity and offset
	slot
	10/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 4, (0)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	(13)

	
	Frequency Occupation
	
	Same as BWP size for RedCap
0 to 24 for eRedCap

	
	CSI-RS
periodicity and offset
	slot
	Not configured

	
	aperiodicTriggeringOffset
	
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	8

	CSI request
	
	1 in slots i, where mod(i, 10) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(2,1)

	
	(CodebookConfig-O1,CodebookConfig-O2)
	
	(4,1)

	
	CodebookSubsetRestriction
	
	11111111

	
	RI Restriction
	
	00000001

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	5.5

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	For RedCap:
R.PDSCH.2-8.4 TDD
For eRedCap:
R.PDSCH.2-8.6 TDD


	PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with Wideband granularity

	Note 1:	When Throughput is measured using random precoder selection, the precoder shall be updated in each slot (0.5 ms granularity) with equal probability of each applicable i1, i2 combination.
Note 2:	If the UE reports in an available uplink reporting instance at slot #n based on PMI estimation at a downlink slot not later than slot#(n-4), this reported PMI cannot be applied at the gNB downlink before slot#(n+4).
Note 3:	Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.




Table 6.3.2.2.1-2: Minimum requirement
	Parameter
	Test 1

	
	1.3



6.3.2	2RX requirements
[bookmark: _Toc21338242][bookmark: _Toc29808350][bookmark: _Toc37068269][bookmark: _Toc37083814][bookmark: _Toc37084156][bookmark: _Toc40209518][bookmark: _Toc40209860][bookmark: _Toc45892819][bookmark: _Toc53176676][bookmark: _Toc61120989][bookmark: _Toc67918167][bookmark: _Toc76298211][bookmark: _Toc76572223][bookmark: _Toc76652090][bookmark: _Toc76652928][bookmark: _Toc83742200][bookmark: _Toc91440690][bookmark: _Toc98849480][bookmark: _Toc106543333][bookmark: _Toc106737431][bookmark: _Toc107233198][bookmark: _Toc107234813][bookmark: _Toc107419783][bookmark: _Toc107477079][bookmark: _Toc114565932][bookmark: _Toc123936240][bookmark: _Toc124377255]6.3.2.1	FDD
[bookmark: _Toc21338243][bookmark: _Toc29808351][bookmark: _Toc37068270][bookmark: _Toc37083815][bookmark: _Toc37084157][bookmark: _Toc40209519][bookmark: _Toc40209861][bookmark: _Toc45892820][bookmark: _Toc53176677][bookmark: _Toc61120990][bookmark: _Toc67918168][bookmark: _Toc76298212][bookmark: _Toc76572224][bookmark: _Toc76652091][bookmark: _Toc76652929][bookmark: _Toc83742201][bookmark: _Toc91440691][bookmark: _Toc98849481][bookmark: _Toc106543334][bookmark: _Toc106737432][bookmark: _Toc107233199][bookmark: _Toc107234814][bookmark: _Toc107419784][bookmark: _Toc107477080][bookmark: _Toc114565933][bookmark: _Toc123936241][bookmark: _Toc124377256]6.3.2.1.1	Single PMI with 4TX TypeI-SinglePanel Codebook
For the parameters specified in Table 6.3.2.1.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.2.1.1-2.
Table 6.3.2.1.1-1: Test parameters (single layer)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Duplex Mode
	
	FDD

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	High XP 4 x 2
(N1,N2) = (2,1)

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,(4)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(9)

	
	Frequency Occupation
	RB
	Same as BWP size for non eRedCap
0 to 27 for eRedCap

	
	CSI-RS
periodicity and offset
	slot
	5/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 4, (0)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	(13)

	
	Frequency Occupation
	RB
	Same as BWP size for non eRedCap
0 to 27 for eRedCap

	
	CSI-RS
periodicity and offset
	
	Not configured

	
	aperiodicTriggeringOffset
	
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	4 for FDD
3 for HD-FDD

	CSI request
	
	1 in slots i, where mod(i, 5) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(2,1)

	
	(CodebookConfig-O1,CodebookConfig-O2)
	
	(4,1)

	
	CodebookSubsetRestriction
	
	11111111

	
	RI Restriction
	
	00000001

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	6

	Maximum number of HARQ transmission
	
	4

	Measurement channel (Note 4)
	
	For non eRedCap:
R.PDSCH.1-6.1 FDD
R.PDSCH.1-3.1 HD-FDD
For eRedCap:
R.PDSCH.1-6.5 FDD
R.PDSCH.1-3.2 HD-FDD


	PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with Wideband granularity

	Note 1:	When Throughput is measured using random precoder selection, the precoder shall be updated in each slot (1 ms granularity) with equal probability of each applicable i1, i2 combination.
Note 2:	If the UE reports in an available uplink reporting instance at slot#n based on PMI estimation at a downlink slot not later than slot#(n-3), this reported PMI cannot be applied at the gNB downlink before slot#(n+3).
Note 3:	Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.
Note 4:	Applied reference channel depends on the supported operation mode: FDD or HD-FDD.



Table 6.3.2.1.1-2: Minimum requirement
	Parameter
	Test 1

	
	1.3





------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
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For the parameters specified in Table 6.3.2.2.7-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified in Table 6.3.2.2.7-2.
Table 6.3.2.2.7-1: Test parameters (single layer) 
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	20

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD DL-UL configuration
	
	FR1.30-1 as specified in Annex A

	Propagation channel
	
	TDLA30-5

	Antenna configuration
	
	High XP 4 x 2
(N1,N2) = (2,1)

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration
	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,(4)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	(9)

	
	Frequency Occupation
	RB
	Same as BWP size for RedCap
0 to 24 for eRedCap

	
	CSI-RS
periodicity and offset
	slot
	10/1

	NZP CSI-RS for CSI acquisition
	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 4, (0)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	(13)

	
	Frequency Occupation
	RB
	Same as BWP size for RedCap
0 to 24 for eRedCap

	
	CSI-RS
periodicity and offset
	slot
	Not configured

	
	aperiodicTriggeringOffset
	
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(4,9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	Not configured

	Aperiodic Report Slot Offset
	
	8

	CSI request
	
	1 in slots i, where mod(i, 10) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(2,1)

	
	(CodebookConfig-O1,CodebookConfig-O2)
	
	(4,1)

	
	CodebookSubsetRestriction
	
	11111111

	
	RI Restriction
	
	00000001

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	5.5

	Maximum number of HARQ transmission
	
	4

	Measurement channel
	
	For eRedCap
R.PDSCH.2-8.4 TDD
For eRedCap:
R.PDSCH.2-8.6 TDD

	PDSCH & PDSCH DMRS Precoding configuration for random Precoding
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with Wideband granularity

	Note 1:	When Throughput is measured using random precoder selection, the precoder shall be updated in each slot (0.5 ms granularity) with equal probability of each applicable i1, i2 combination.
Note 2:	If the UE reports in an available uplink reporting instance at slot #n based on PMI estimation at a downlink slot not later than slot#(n-4), this reported PMI cannot be applied at the gNB downlink before slot#(n+4).
Note 3:	Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.



Table 6.3.2.2.7-2: Minimum requirement
	Parameter
	Test 1

	
	1.3




------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
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Table A.3.2.1.1-1: PDSCH Reference Channel for FDD (QPSK)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.1-1.1 FDD
	R.PDSCH.1-1.2 FDD
	R.PDSCH.1-1.3 FDD
	R.PDSCH.1-1.4 FDD
	R.PDSCH.1-1.5 FDD

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15

	Number of allocated resource blocks
	PRBs
	52
	6
	52
	52
	25

	Number of consecutive PDSCH symbols
	
	12
	12
	7
	12
	12

	Allocated slots per 2 frames
	Slots
	19
	19
	19
	19
	19

	MCS table
	
	64QAM
	64QAM
	64QAM
	64QAMLowSE
	64QAM

	MCS index
	
	4
	4
	4
	14
	4

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	0.30
	0.30
	0.30
	0.59
	0.30

	Number of MIMO layers
	
	1
	1
	1
	1
	1

	Number of DMRS REs
	
	18
	12
	12
	12
	18

	Overhead for TBS determination
	
	0
	0
	0
	0
	0

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots i = 1,…, 19
	Bits
	3904
	480
	2280
	8064
	1928

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots i = 1,…, 19
	Bits
	24
	16
	16
	24
	16

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots i = 1,…, 19
	CBs
	1
	1
	1
	1
	1

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots i = 10, 11
	Bits
	12480
	1512
	6864
	13104
	6000

	  For Slots i =1,…, 9, 12, …, 19
	Bits
	13104
	1584
	7488
	13728
	6300

	Max. Throughput averaged over 2 frames
	Mbps
	3.709
	0.456
	2.166
	7.661
	1.832

	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 sections omitted --------------------------------------------------------
Table A.3.2.1.1-6: PDSCH Reference Channel for FDD PMI reporting requirements
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.1-6.1 FDD
	R.PDSCH.1-6.2 FDD
	R.PDSCH.1-6.3 FDD
	R.PDSCH.1-6.4 FDD
	R.PDSCH.1-6.5 FDD

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15

	Number of allocated resource blocks
	PRBs
	52
	52
	52
	52
	25

	Number of consecutive PDSCH symbols
	
	12
	12
	12
	12
	12

	Allocated slots per 2 frames
	Slots
	15
	15
	15
	15
	15

	MCS table
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	MCS index
	
	13
	13
	20
	13
	13

	Modulation
	
	16QAM
	16QAM
	64QAM
	16QAM
	16QAM

	Target Coding Rate
	
	0.48
	0.48
	0.55
	0.48
	0.48

	Number of MIMO layer
	
	1
	2
	2
	2
	1

	Number of DMRS REs (Note 3)
	
	24
	24
	24
	24
	24

	Overhead for TBS determination
	
	0
	0
	0
	0
	0

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	  For CSI Slots i, if mod (i,5) =1, i={0,…,19}
	
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Non CSI-RS Slot i, if mod (i,5) ={0,2,3,4}, i={1,..19}
	Bits
	12040
	24072
	40976
	24072
	5760

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	  For CSI Slots i, if mod (i,5) =1, i={0,…,19}
	
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Non CSI-RS Slot i, if mod (i,5) ={0,2,3,4}, i={1,..19}
	Bits
	24
	24
	24
	24
	24

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A

	  For CSI Slots i, if mod (i,5) =1, i={0,…,19}
	
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Non CSI-RS Slot i, if mod (i,5) ={0,2,3,4}, i={1,..,19}
	CBs
	2
	3
	5
	3
	1

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	  For CSI Slots i, if mod (i,5) =1, i={0,…,19}
	
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots i = 10
	Bits
	23712
	47424
	71136
	44928
	11400

	  For Non CSI-RS Slot i, if mod (i,5) ={0,2,3,4}, i={1,..9,11,…,19}
	Bits
	24960
	49920
	74880
	49920
	12000

	Max. Throughput averaged over 2 frames
	Mbps
	9.030
	18.054
	30.732
	18.054
	4.320

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames
Note 3:	Number of DMRS REs includes the overhead of the DM-RS CDM groups without data





------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
Table A.3.2.1.1-12: PDSCH Reference Channel for FDD
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.1-12.1 FDD
	R.PDSCH.1-12.2 FDD
	R.PDSCH.1-12.3 FDD
	R.PDSCH.1-12.4 FDD
	R.PDSCH.1-12.5 FDD

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15

	Number of allocated resource blocks
	PRBs
	52
	25
	40
	25
	12

	Number of consecutive PDSCH symbols
	
	2
	12
	12
	12
	12

	Allocated slots per 2 frames
	Slots
	19
	19
	19
	19
	19

	MCS table
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	MCS index
	
	4
	13
	13
	19
	19

	Modulation
	
	QPSK
	16QAM
	16QAM
	64QAM
	64QAM

	Target Coding Rate
	
	0.3
	0.48
	0.48
	0.51
	0.51

	Number of MIMO layers
	
	1
	1
	1
	1
	2

	Number of DMRS REs
	
	6
	12
	12
	12
	12

	Overhead for TBS determination
	
	0
	0
	0
	0
	0

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots i = 1,…, 19
	Bits
	576
	6272
	9992
	9992
	9480

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots i = 1,…, 19
	Bits
	16
	24
	24
	24
	24

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots i = 1,…, 19
	CBs
	1
	1
	2
	2
	2

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots i = 10, 11
	Bits
	1872
	12600
	20160
	18900
	18144

	  For Slots i =1,…, 9, 12, …, 19
	Bits
	1872
	13200
	21120
	19800
	19008

	Max. Throughput averaged over 2 frames
	Mbps
	0.547
	5.958
	9.492
	9.492
	9.006

	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 sections omitted --------------------------------------------------------
A.3.2.2.2	Reference measurement channels for SCS 30 kHz FR1
Table A.3.2.2.2-26: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 (16QAM)

	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.2-26.1 TDD
	R.PDSCH.2-26.2 TDD
	R.PDSCH.2-26.3 TDD
	
	
	

	Channel bandwidth
	MHz
	20
	20
	20
	
	
	

	Subcarrier spacing
	kHz
	30
	30
	30
	
	
	

	Allocated resource blocks
	PRBs
	51
	12
	20
	
	
	

	Number of consecutive PDSCH symbols
	
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	
	N/A
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	4
	4
	4
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	
	12
	12
	12
	
	
	

	Allocated slots per 2 frames
	
	31
	31
	31
	
	
	

	MCS table
	
	64QAM
	64QAM
	64QAM
	
	
	

	MCS index
	
	13
	13
	13
	
	
	

	Modulation
	
	16QAM
	16QAM
	16QAM
	
	
	

	Target Coding Rate
	
	0.48
	0.48
	0.48
	
	
	

	Number of MIMO layers
	
	1
	1
	1
	
	
	

	Number of DMRS Res
	
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	
	N/A
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	6
	6
	6
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	
	12
	12
	12
	
	
	

	Overhead for TBS determination
	
	0
	0
	0
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	4096
	984
	1608
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	Bits
	12808
	3104
	4992
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	24
	16
	16
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6}for i from {1,…,39}
	Bits
	24
	16
	24
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	CBs
	N/A
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	CBs
	1
	1
	1
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	CBs
	2
	1
	1
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	
	
	

	  For Slots i = 20, 21
	Bits
	25704
	6048
	10080
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	8568
	2016
	3360
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,19,22,…,39}
	Bits
	26928
	6336
	10560
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	18.110
	4.387
	7.060
	
	
	

	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 sections omitted --------------------------------------------------------
Table A.3.2.2.2-8: PDSCH Reference Channel for TDD PMI reporting requirements with UL-DL pattern FR1.30-1
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.2-8.1 TDD
	R.PDSCH.2-8.2 TDD
	R.PDSCH.2-8.3 TDD
	R.PDSCH.2-8.4 TDD
	R.PDSCH.2-8.5 TDD
	R.PDSCH.2-8.6 TDD

	Channel bandwidth
	MHz
	40
	40
	40
	20
	40
	20

	Subcarrier spacing
	kHz
	30
	30
	30
	30
	30
	30

	Allocated resource blocks
	PRBs
	106
	106
	106
	51
	106
	12

	Number of consecutive PDSCH symbols
	
	12
	12
	12
	12
	12
	12

	Allocated slots per 2 frames
	
	23
	23
	23
	23
	23
	23

	MCS table
	
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	MCS index
	
	13
	13
	20
	13
	13
	13

	Modulation
	
	16QAM
	16QAM
	64QAM
	16QAM
	16QAM
	16QAM

	Target Coding Rate
	
	0.48
	0.48
	0.55
	0.48
	0.48
	0.48

	Number of MIMO layers
	
	1
	2
	2
	1
	2
	1

	Number of DMRS REs (Note 3)
	
	24
	24
	24
	24
	24
	24

	Overhead for TBS determination
	
	0
	0
	0
	0
	0
	0

	Information Bit Payload per Slot 
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	For CSI-RS Slot i, if mod(i,10) =1 for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i = 20
	Bits
	24576
	49176
	83976
	11784
	49176
	2792

	  For Slot i, if mod(i, 10) = {0,2,3,4,5,6} for i from {1,…,19,22,…,39}
	Bits
	24576
	49176
	83976
	11784
	49176
	2792

	Transport block CRC per Slot
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For CSI-RS Slot i, if mod(i,10) =1 for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i = 20
	Bits
	24
	24
	24
	24
	24
	24

	  For Slot i, if mod(i, 10) = {0,2,3,4,5,6} for i from {1,…,19,22,…,39}
	Bits
	24
	24
	24
	24
	24
	24

	Number of Code Blocks per Slot
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,39}
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For CSI-RS Slot i, if mod(i,10) =1 for i from {0,…,39}
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i = 20
	CBs
	3
	6
	10
	2
	6
	1

	  For Slot i, if mod(i, 10) = {0,2,3,4,5,6} for i from {1,…,19,22,…,39}
	CBs
	3
	6
	10
	2
	6
	1

	Binary Channel Bits Per Slot
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {7,8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	For CSI-RS Slot i, if mod(i,10) =1 for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i = 20
	Bits
	48336
	96672
	145008
	23256
	91584
	5472

	  For Slot i, if mod(i, 10) = {0,2,3,4,5,6} for i from {1,…,19,22,…,39}
	Bits
	50880
	101760
	152640
	24480
	101760
	5760

	Max. Throughput averaged over 2 frames
	Mbps
	28.2624
	56.5524
	96.5724
	13.5516
	56.5524
	6.6240

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames
Note 3:	Number of DMRS REs includes the overhead of the DM-RS CDM groups without data




------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
Table A.3.2.2.2-27: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 (64QAM)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.2-27.1 TDD
	R.PDSCH.2-27.2 TDD
	R.PDSCH.2-27.3 TDD
	
	

	Channel bandwidth
	MHz
	20
	20
	20
	
	

	Subcarrier spacing
	kHz
	30
	30
	30
	
	

	Allocated resource blocks
	PRBs
	51
	12
	6
	
	

	Number of consecutive PDSCH symbols
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	
	N/A
	N/A
	N/A
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	4
	4
	4
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	
	12
	12
	12
	
	

	Allocated slots per 2 frames
	
	31
	31
	31
	
	

	MCS table
	
	64QAM
	64QAM
	64QAM
	
	

	MCS index
	
	19
	19
	19
	
	

	Modulation
	
	64QAM
	64QAM
	64QAM
	
	

	Target Coding Rate
	
	0.51
	0.51
	0.51
	
	

	Number of MIMO layers
	
	2
	1
	2
	
	

	Number of DMRS REs
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	
	N/A
	N/A
	N/A
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	6
	6
	6
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	
	12
	12
	12
	
	

	Overhead for TBS determination
	
	0
	0
	0
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	13064
	1544
	1544
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	Bits
	40976
	4736
	4736
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	24
	16
	16
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6}for i from {1,…,39}
	Bits
	24
	24
	24
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	CBs
	N/A
	N/A
	N/A
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	CBs
	2
	1
	1
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	CBs
	5
	1
	1
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	N/A
	
	

	  For Slots i = 20, 21
	Bits
	77112
	9072
	9072
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	25704
	3024
	3024
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,19,22,…,39}
	Bits
	80784
	9504
	9504
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	57.930
	6.702
	6.702
	
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames
Note 3:	PDSCH is scheduled in PRB numbers from 0 to 52.
Note 4:	PDSCH is scheduled in PRB numbers from 53 to 105.




------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
Table A.3.2.2.34-1: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 and FR1.30-1A (QPSK)
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.2-34.1 TDD
	R.PDSCH.2-34.2 TDD
	
	
	
	

	Channel bandwidth
	MHz
	20
	20
	
	
	
	

	Subcarrier spacing
	kHz
	30
	30
	
	
	
	

	Allocated resource blocks
	PRBs
	12
	25
	
	
	
	

	Number of consecutive PDSCH symbols
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	
	N/A
	N/A
	
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	4
	4
	
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	
	12
	12
	
	
	
	

	Allocated slots per 2 frames
	
	31
	31
	
	
	
	

	MCS table
	
	64QAM
	64QAM
	
	
	
	

	MCS index
	
	4
	4
	
	
	
	

	Modulation
	
	QPSK
	QPSK
	
	
	
	

	Target Coding Rate
	
	0.30
	0.30
	
	
	
	

	Number of MIMO layers
	
	1
	1
	
	
	
	

	Number of DMRS REs
	
	
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	
	N/A
	N/A
	
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	
	6
	6
	
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	
	18
	18
	
	
	
	

	Overhead for TBS determination
	
	0
	0
	
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	304
	640
	
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	Bits
	928
	1928
	
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	16
	16
	
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	Bits
	16
	16
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	CBs
	N/A
	N/A
	
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	CBs
	1
	1
	
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,39}
	CBs
	1
	1
	
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	
	

	  For Slots 0 and Slot i, if mod(i, 10) = {8,9} for i from {0,…,39}
	Bits
	N/A
	N/A
	
	
	
	

	  For Slots i = 20, 21
	Bits
	2880
	6000
	
	
	
	

	  For Slot i, if mod(i, 10) = 7 for i from {0,…,39}
	Bits
	1008
	2100
	
	
	
	

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,19,22,…,39}
	Bits
	3024
	6300
	
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	1.314
	2.730
	
	
	
	

	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 sections omitted --------------------------------------------------------
A.3.2.3	HD-FDD
[bookmark: _Toc124377507]A.3.2.3.1	Reference measurement channels for SCS 15 kHz FR1
Table A.3.2.3.1-1: PDSCH Reference Channel for HD-FDD
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.1-1.1 HD-FDD
	R.PDSCH.1-1.2 HD-FDD

	R.PDSCH.1-1.3 HD-FDD

	R.PDSCH.1-1.4 HD-FDD
	R.PDSCH.1-1.5 HD-FDD

	Channel bandwidth
	MHz
	10
	10
	10
	10
	10

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	15

	Number of allocated resource blocks
	PRBs
	52
	52
	52
	52
	52

	Number of consecutive PDSCH symbols
	
	
	
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	
	8
	8
	8
	8
	8

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,19}
	
	12
	12
	12
	12
	12

	Allocated slots per 2 frames
	Slots
	15
	15
	15
	15
	15

	MCS table
	
	64QAM
	64QAM
	64QAM
	256QAM
	256QAM

	MCS index
	
	4
	13
	19
	20
	24

	Modulation
	
	QPSK
	16QAM
	64QAM
	256QAM
	256QAM

	Target Coding Rate
	
	0.30
	0.48
	0.51
	0.67
	0.82

	Number of MIMO layers
	
	1
	1
	1
	1
	1

	Number of DMRS REs
	
	
	
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	
	18
	12
	12
	12
	12

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,19}
	
	18
	12
	12
	12
	12

	Overhead for TBS determination
	
	0
	0
	0
	0
	0

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	Bits
	2472
	8456
	13320
	23040
	28680

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,19}
	Bits
	3904
	13064
	21000
	36896
	45096

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	Bits
	24
	24
	24
	24
	24

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,19}
	Bits
	24
	24
	24
	24
	24

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	CBs
	1
	2
	2
	3
	4

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,19}
	CBs
	1
	2
	3
	5
	6

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	N/A

	  For Slots i = 10, 11
	Bits
	12480
	26208
	39312
	52416
	52416

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	Bits
	8112
	17472
	26208
	34944
	34944

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,9,12,…,19}
	Bits
	13104
	27456
	41184
	54912
	54912

	Max. Throughput averaged over 2 frames
	Mbps
	2.642
	11.489
	14.214
	24.901
	30.539

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




Table A.3.2.3.1-2: PDSCH Reference Channel for HD-FDD 
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.1-2.1 HD-FDD
	R.PDSCH.1-2.2 HD-FDD

	R.PDSCH.1-2.3 HD-FDD

	R.PDSCH.1-2.4 HD-FDD

	

	Channel bandwidth
	MHz
	10
	10
	10
	10 
	

	Subcarrier spacing
	kHz
	15
	15
	15
	15
	

	Number of allocated resource blocks
	PRBs
	52
	25
	25
	40
	

	Number of consecutive PDSCH symbols
	
	
	
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	
	8
	8
	8
	8
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,19}
	
	12
	12
	12
	12
	

	Allocated slots per 2 frames
	Slots
	15
	15
	15
	15
	

	MCS table
	
	64QAM
	64QAM
	64QAM
	64QAM
	

	MCS index
	
	19
	4
	13
	13
	

	Modulation
	
	64QAM
	QPSK
	16QAM
	16QAM
	

	Target Coding Rate
	
	0.51
	0.30
	0.48
	0.48
	

	Number of MIMO layers
	
	2
	1
	1
	1
	

	Number of DMRS REs
	
	
	
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	
	12
	18
	12
	12
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,19}
	
	12
	18
	12
	12
	

	Overhead for TBS determination
	
	0
	0
	0
	0
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	Bits
	26632
	1192
	3968
	6400
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,19}
	Bits
	42016
	1928
	6272
	9992
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	Bits
	24
	16
	24
	24
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,19}
	Bits
	24
	16
	24
	24
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	N/A
	N/A
	N/A
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	CBs
	4
	1
	1
	1
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,19}
	CBs
	5
	1
	1
	2
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	N/A
	N/A
	

	  For Slots i = 10, 11
	Bits
	78624
	6000
	12600
	20160
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	Bits
	52416
	3900
	8400
	13440
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,9,12,…,19}
	Bits
	82368
	6300
	13200
	21120
	

	Max. Throughput averaged over 2 frames
	Mbps
	28.435
	1.684
	5.498
	8.774
	

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



Table A.3.2.3.1-3: PDSCH Reference Channel for HD-FDD PMI reporting requirements
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.1-3.1 HD-FDD
	R.PDSCH.1-3.2 HD-FDD
	
	
	

	Channel bandwidth
	MHz
	10
	10
	
	
	

	Subcarrier spacing
	kHz
	15
	15
	
	
	

	Number of allocated resource blocks
	PRBs
	52
	25
	
	
	

	Number of consecutive PDSCH symbols
	
	
	
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	
	8
	8
	
	
	

	  For Slot i, if mod(i, 5) = {0,2} for i from {1,…,19}
	
	12
	12
	
	
	

	Allocated slots per 2 frames
	Slots
	11
	11
	
	
	

	MCS table
	
	64QAM
	64QAM
	
	
	

	MCS index
	
	13
	13
	
	
	

	Modulation
	
	16QAM
	16QAM
	
	
	

	Target Coding Rate
	
	0.48
	0.48
	
	
	

	Number of MIMO layer
	
	1
	1
	
	
	

	Number of DMRS REs (Note 3)
	
	24
	24
	
	
	

	Overhead for TBS determination
	
	0
	0
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	
	
	

	  For CSI Slots i, if mod (i,5) =1, i={0,…,19}
	
	N/A
	N/A
	
	
	

	  For Non CSI-RS Slot i, if mod (i,5) =3, i={0,..19}
	Bits
	7168
	3496
	
	
	

	  For Non CSI-RS Slot i, if mod (i,5) ={0,2}, i={1,..19}
	Bits
	12040
	5760
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	
	
	

	  For CSI Slots i, if mod (i,5) =1, i={0,…,19}
	
	N/A
	N/A
	
	
	

	  For Non CSI-RS Slot i, if mod (i,5) =3, i={0,..19}
	Bits
	24
	24
	
	
	

	  For Non CSI-RS Slot i, if mod (i,5) ={0,2}, i={1,..19}
	Bits
	24
	24
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	N/A
	
	
	

	  For CSI Slots i, if mod (i,5) =1, i={0,…,19}
	
	N/A
	N/A
	
	
	

	  For Non CSI-RS Slot i, if mod (i,5) =3, i={0,..,19}
	CBs
	1
	1
	
	
	

	  For Non CSI-RS Slot i, if mod (i,5) ={0,2}, i={1,..,19}
	CBs
	2
	1
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	
	
	

	  For CSI Slots i, if mod (i,5) =1, i={0,…,19}
	
	N/A
	N/A
	
	
	

	  For Slots i = 10
	Bits
	23712
	11400
	
	
	

	  For Non CSI-RS Slot i, if mod (i,5) =3, i={0,..,19}
	Bits
	14976
	7200
	
	
	

	  For Non CSI-RS Slot i, if mod (i,5) ={0,2}, i={1,..9,11,…,19}
	Bits
	24960
	12000
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	5.648
	2.715
	
	
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames
Note 3:	Number of DMRS REs includes the overhead of the DM-RS CDM groups without data



Table A.3.2.3.1-4: PDSCH Reference Channel for HD-FDD 
	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.1-4.1 HD-FDD
	R.PDSCH.1-4.2 HD-FDD
	
	
	

	Channel bandwidth
	MHz
	10
	10
	
	
	

	Subcarrier spacing
	kHz
	15
	15
	
	
	

	Number of allocated resource blocks
	PRBs
	25
	12
	
	
	

	Number of consecutive PDSCH symbols
	
	
	
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	
	8
	8
	
	
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,19}
	
	12
	12
	
	
	

	Allocated slots per 2 frames
	Slots
	15
	15
	
	
	

	MCS table
	
	64QAM
	64QAM
	
	
	

	MCS index
	
	19
	19
	
	
	

	Modulation
	
	64QAM
	64QAM
	
	
	

	Target Coding Rate
	
	0.51
	0.51
	
	
	

	Number of MIMO layers
	
	1
	2
	
	
	

	Number of DMRS REs
	
	
	
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	
	12
	12
	
	
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,19}
	
	12
	12
	
	
	

	Overhead for TBS determination
	
	0
	0
	
	
	

	Information Bit Payload per Slot 
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	Bits
	6400
	6144
	
	
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,19}
	Bits
	9992
	9480
	
	
	

	Transport block CRC per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	Bits
	24
	24
	
	
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,19}
	Bits
	24
	24
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	  For Slot i = 0
	CBs
	N/A
	N/A
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	CBs
	1
	1
	
	
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,19}
	CBs
	2
	2
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	  For Slot i = 0
	Bits
	N/A
	N/A
	
	
	

	  For Slots i = 10, 11
	Bits
	18900
	18144
	
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	Bits
	12600
	12096
	
	
	

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,9,12,…,19}
	Bits
	19800
	19008
	
	
	

	Max. Throughput averaged over 2 frames
	Mbps
	8.774
	8.339
	
	
	

	Note 1:	SS/PBCH block is transmitted in slot #0 with periodicity 20 ms
Note 2:	Slot i is slot index per 2 frames
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Table A.4-5: Mapping of CQI Index to Information Bit payload (CQI table 4)
	TBS Scheme
	TBS.5-1
	TBS.5-2
	
	
	
	

	MCS table
	1024QAM

	Number of allocated PDSCH resource blocks
	52
	106
	
	
	
	

	Number of consecutive PDSCH symbols
	12
	12
	
	
	
	

	Number of PDSCH MIMO layers
	1
	1
	
	
	
	

	Number of DMRS REs (Note 1)
	24
	24
	
	
	
	

	Overhead for TBS determination
	0
	0
	
	
	
	

	Available RE-s
	6240
	12720
	
	
	
	

	CQI index
	Spectral efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A
	N/A
	
	
	
	

	1
	0.2344
	0
	QPSK
	1480
	2976
	
	
	
	

	2
	0.377
	1
	
	2408
	4744
	
	
	
	

	3
	0.877
	2
	
	5504
	11016
	
	
	
	

	4
	1.4766
	3
	16QAM
	9224
	18960
	
	
	
	

	5
	2.4063
	5
	
	15112
	30728
	
	
	
	

	6
	3.3223
	8
	64QAM
	20496
	42016
	
	
	
	

	7
	3.9023
	10
	
	24576
	49176
	
	
	
	

	8
	4.5234
	12
	
	28168
	57376
	
	
	
	

	9
	5.1152
	14
	
	31752
	65576
	
	
	
	

	10
	5.5547
	16
	256QAM
	34816
	69672
	
	
	
	

	11
	6.2266
	18
	
	38936
	79896
	
	
	
	

	12
	6.9141
	20
	
	43032
	88064
	
	
	
	

	13
	7.4063
	22
	
	46104
	94248
	
	
	
	

	14
	8.3301
	24
	1024QAM
	52224
	106576
	
	
	
	

	15
	9.2578
	26
	
	57376
	116792
	
	
	
	

	Note 1:	Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
Note 2:	PDSCH is not scheduled on slots containing CSI-RS for tracking, CSI-RS for CSI acquisition and CSI-RS for beam refinement or slots which are not full DL
Note 3:	PDSCH is not scheduled on slots containing PBCH, i.e. slot#0 per 20ms periodicity
Note 4:	Spectral efficiency is based on MCS Table defined in Table 5.1.3.1-4 of TS 38.214 [12]



Table A.4-6: Mapping of CQI Index to Information Bit payload (CQI table 1)
	TBS Scheme
	TBS.6-1
	TBS.6-2
	
	
	
	

	MCS table
	64QAM

	Number of allocated PDSCH resource blocks
	15
	7
	
	
	
	

	Number of consecutive PDSCH symbols
	12
	12
	
	
	
	

	Number of PDSCH MIMO layers
	1
	1
	
	
	
	

	Number of DMRS REs (Note 1)
	24
	24
	
	
	
	

	Overhead for TBS determination
	0
	0
	
	
	
	

	Available RE-s
	1800
	840
	
	
	
	

	CQI index
	Spectral efficiency
	MCS index
	Modulation
	Information Bit Payload per Slot

	0
	OOR
	OOR
	OOR
	N/A
	N/A
	
	
	
	

	1
	0.2344
	0
	QPSK
	432
	192
	
	
	
	

	2
	0.2344
	0
	
	432
	192
	
	
	
	

	3
	0.3770
	2
	
	672
	320
	
	
	
	

	4
	0.6016
	4
	
	1128
	504
	
	
	
	

	5
	0.8770
	6
	
	1608
	736
	
	
	
	

	6
	1.1758
	8
	
	2152
	984
	
	
	
	

	7
	1.4766
	11
	16QAM
	2664
	1256
	
	
	
	

	8
	1.9141
	13
	
	3496
	1608
	
	
	
	

	9
	2.4063
	15
	
	4352
	2024
	
	
	
	

	10
	2.7305
	18
	64QAM
	4864
	2280
	
	
	
	

	11
	3.3223
	20
	
	6016
	2792
	
	
	
	

	12
	3.9023
	22
	
	7040
	3368
	
	
	
	

	13
	4.5234
	24
	
	8064
	3824
	
	
	
	

	14
	5.1152
	26
	
	9224
	4224
	
	
	
	

	15
	5.5547
	28
	
	9992
	4608
	
	
	
	

	Note 1:	Number of DMRS REs includes the overhead of the DM-RS CDM groups without data
Note 2:	PDSCH is not scheduled on slots containing CSI-RS for tracking, CSI-RS for CSI acquisition and CSI-RS for beam refinement or slots which are not full DL
Note 3:	PDSCH is not scheduled on slots containing PBCH, i.e. slot#0 per 20ms periodicity
Note 4:     Spectral efficiency is based on MCS Table defined in Table 5.1.3.1-1 of TS 38.214 [12]




------------------------------------------------------------- End of change ------------------------------------------------------------

