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5.4.3.2
Synchronization raster to synchronization block resource element mapping

The mapping between the synchronization raster and the corresponding resource element of the SS block is given in Table 5.4.3.2-1. 
Table 5.4.3.2-1: Synchronization raster to SS block resource element mapping

	Resource element index k
	120


k is the subcarrier number of SS/PBCH block defined in TS 38.211 clause 7.4.3.1 [9].

<Unchanged Text Skipped>

5.5A.1
Configurations for intra-band contiguous CA

Table 5.5A.1-1: NR CA configurations, bandwidth combination sets, and fallback group defined for intra-band contiguous CA

	NR CA configuration / Bandwidth combination set / Fallback group

	NR CA configuration
	Uplink CA configurations
	
	Maximum aggregated 
BW (MHz)
	BCS
	Fallback group

	
	
	BWChannelCBW (MHz)
	BWChannelCBW (MHz)
	BWChannelCBW (MHz)
	BWChannel CBW (MHz)
	BWChannelCBW (MHz)
	BWChannelCBW (MHz)
	BWChannelCBW (MHz)
	BWChannelCBW (MHz)
	
	
	

	CA_n257B
	CA_n257B
	50, 100, 200, 400
	400
	
	
	
	
	
	
	800
	0
	1

	CA_n257D
	CA_n257D
	50, 100, 200,
	200
	
	
	
	
	
	
	400
	0
	2

	CA_n257E
	CA_n257E
	50, 100, 200,
	200
	200
	
	
	
	
	
	600
	0
	

	CA_n257F
	CA_n257F
	50, 100, 200,
	200
	200
	200
	
	
	
	
	800
	0
	

	CA_n257G
	CA_n257G
	50, 100
	100
	
	
	
	
	
	
	200
	0
	3

	CA_n257H
	CA_n257H
	50, 100
	100
	100
	
	
	
	
	
	300
	0
	

	CA_n257I
	CA_n257I
	50, 100
	100
	100
	100
	
	
	
	
	400
	0
	

	CA_n257J
	CA_n257J
	50, 100
	100
	100
	100
	100
	
	
	
	500
	0
	

	CA_n257K
	CA_n257K
	50, 100
	100
	100
	100
	100
	100
	
	
	600
	0
	

	CA_n257L
	CA_n257L
	50, 100
	100
	100
	100
	100
	100
	100
	
	700
	0
	

	CA_n257M
	CA_n257M
	50, 100
	100
	100
	100
	100
	100
	100
	100
	800
	0
	

	CA_n260B
	CA_n260B
	50, 100, 200, 400
	400
	
	
	
	
	
	
	800
	0
	1

	CA_n260C
	CA_n260B
	50, 100, 200, 400
	400
	400
	
	
	
	
	
	1200
	0
	

	CA_n260D
	CA_n260D
	50, 100, 200
	200
	
	
	
	
	
	
	400
	0
	2

	
	
	
	
	
	
	
	
	
	
	
	
	

	CA_n260E
	CA_n260E
	50, 100, 200
	200
	200
	
	
	
	
	
	600
	0
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	CA_n260F
	CA_n260F
	50, 100, 200
	200
	200
	200
	
	
	
	
	800
	0
	

	CA_n260G
	CA_n260G
	50, 100
	100
	
	
	
	
	
	
	200
	0
	3

	
	
	
	
	
	
	
	
	
	
	
	
	

	CA_n260H
	CA_n260H
	50, 100
	100
	100
	
	
	
	
	
	300
	0
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	CA_n260I
	CA_n260I
	50, 100 
	100
	100
	100
	
	
	
	
	400
	0
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	CA_n260J
	CA_n260J
	50, 100
	100
	100
	100
	100
	
	
	
	500
	0
	

	CA_n260K
	CA_n260K
	50, 100
	100
	100
	100
	100
	100
	
	
	600
	0
	

	CA_n260L
	CA_n260L
	50, 100
	100
	100
	100
	100
	100
	100
	
	700
	0
	

	CA_n260M
	CA_n260M
	50, 100
	100
	100
	100
	100
	100
	100
	100
	800
	0
	

	CA_n260O
	CA_n260O
	50, 100
	50, 100
	
	
	
	
	
	
	200
	0
	4

	CA_n260P
	CA_n260P
	50, 100
	50, 100
	50, 100
	
	
	
	
	
	300
	0
	

	CA_n260Q
	CA_n260Q
	50, 100
	50, 100
	50, 100
	50, 100
	
	
	
	
	400
	0
	

	CA_n261B
	CA_n261B
	50, 100, 200, 400
	400
	
	
	
	
	
	
	800
	0
	1

	CA_n261C
	CA_n261B
	50
	400
	400
	
	
	
	
	
	8501
	0
	

	CA_n261D
	CA_n261D
	50, 100, 200
	200
	
	
	
	
	
	
	400
	0
	2

	
	
	
	
	
	
	
	
	
	
	
	
	

	CA_n261E
	CA_n261E
	50, 100, 200
	200
	200
	
	
	
	
	
	600
	0
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	CA_n261F
	CA_n261F
	50, 100, 200
	200
	200
	200
	
	
	
	
	800
	0
	

	CA_n261G
	CA_n261G
	50, 100
	100
	
	
	
	
	
	
	200
	0
	3

	
	
	
	
	
	
	
	
	
	
	
	
	

	CA_n261H
	CA_n261H
	50, 100
	100
	100
	
	
	
	
	
	300
	0
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	CA_n261I
	CA_n261I
	50, 100 
	100
	100
	100
	
	
	
	
	400
	0
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	CA_n261J
	CA_n261J
	50, 100
	100
	100
	100
	100
	
	
	
	500
	0
	

	CA_n261K
	CA_n261K
	50, 100
	100
	100
	100
	100
	100
	
	
	600
	0
	

	CA_n261L
	CA_n261L
	50, 100
	100
	100
	100
	100
	100
	100
	
	700
	0
	

	CA_n261M
	CA_n261M
	50, 100
	100
	100
	100
	100
	100
	100
	100
	800
	0
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	CA_n261O
	CA_n261O
	50, 100
	50, 100
	
	
	
	
	
	
	200
	0
	4

	CA_n261P
	CA_n261P
	50, 100
	50, 100
	50, 100
	
	
	
	
	
	300
	0
	

	CA_n261Q
	CA_n261Q
	50, 100
	50, 100, 
	50, 100
	50, 100
	
	
	
	
	400
	0
	

	NOTE 1:
The maximum bandwidth of band n261 is 850MHz.

NOTE 2:
For the NR CA configuration with more than two component carries, the bandwidths in a BCS which may introduce combinations more than requested unintentionally should be listed in a row separately.
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6
Transmitter characteristics

6.1
General

Editor’s Note: Test configurations/environments that require new spherical scan shall be included in test procedure section and identifying such scenarios is currently FFS and owned by RAN5.

Unless otherwise stated, the transmitter characteristics are specified over the air (OTA) with a single or multiple transmit chains.
Unless otherwise stated, for power class 3 UEs, the beam correspondence side condition for SSB and CSI-RS specified in subclause 6.6.4 shall apply to the transmission tests.
Transmitter requirements for CA operation apply only when the DMRS initialization parameters (including the case when the UE applies cell ID as DMRS scrambling ID) are different across all CCs. The UE may use higher MPR values outside this limitation.
Transmitter requirements for UL MIMO operation apply when the UE transmits on 2 ports on the same CDM group. The UE may use higher MPR values outside this limitation.
For Tx test cases the identified beam peak direction can be stored and reused for a device under test in various configurations/environments for the full duration of device testing as long as beam peak direction is the same. 

Unless otherwise stated, Channel Bandwidth shall be prioritized in the selecting of test points. Subcarrier spacing shall be selected after Test Channel Bandwidth is selected.

Uplink RB allocations given in Table 6.1-1 are used throughout this section, unless otherwise stated by the test case.

The UE under test shall be pre-configured with UL Tx diversity schemes disabled to account for single polarization System Simulator (SS) in the test environment. The UE under test may transmit with dual polarization.
<Unchanged Text Skipped>

6.2.4
Configured transmitted power

6.2.4.1
Test purpose

To verify the UE transmitted power PUMAX,f,c is within the range defined prescribed by the specified nominal maximum output power and tolerance.

6.2.4.2
Test applicability

The requirements of this test are covered in test cases 6.2.1 Maximum output power, 6.2.2 Maximum output power reduction and 6.2.3 UE maximum output power with additional requirements to all types of NR UE release 15 and forward.

6.2.4.3
Minimum conformance requirements

The UE can configure its maximum output power. The configured UE maximum output power PCMAX,f,c for carrier f of a serving cell c is defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [24].

The configured UE maximum output power PCMAX,f,c for carrier f of a serving cell c shall be set such that the corresponding measured peak EIRP PUMAX,f,c is within the following bounds 

PPowerclass – MAX(MAX(MPRf,c, A- MPRf,c,) + ΔMBP,n, P-MPRf,c) – MAX{T(MAX(MPRf,c, A- MPRf,c,)), T(P-MPRf,c)} ≤ PUMAX,f,c ≤ EIRPmax
while the corresponding measured total radiated power PTMAX,f,c is bounded by

PTMAX,f,c ≤ TRPmax
with PPowerclass the UE power class as specified in sub-clause 6.2.1.1.3, EIRPmax the applicable maximum EIRP as specified in sub-clause 6.2.1.1.3, MPRf,c as specified in sub-clause 6.2.2.3, A-MPRf,c as specified in sub-clause 6.2.3.3, ΔMBP,n the peak EIRP relaxation as specified in section 6.2.1.1.3 and TRPmax the maximum TRP for the UE power class as specified in sub-clause 6.2.1.1.3. 

maxUplinkDutyCycle-FR2 as defined in TS 38.306 [14] is a UE capability to facilitate electromagnetic power density exposure requirements. This UE capability is applicable to all FR2 power classes.
If the field of UE capability maxUplinkDutyCycle-FR2 is present and the percentage of uplink symbols transmitted within any 1 s evaluation period is larger than maxUplinkDutyCycle-FR2, the UE follows the uplink scheduling and can apply P-MPRf,c.

If the field of UE capability maxUplinkDutyCycle-FR2 is absent, the compliance to electromagnetic power density exposure requirements are ensured by means of scaling down the power density or by other means.

P-MPRf,c is the allowed maximum output power reduction. The UE shall apply P-MPRf,c for carrier f of serving cell c only for the cases described below. For UE conformance testing P-MPRf,c shall be 0 dB.

a)
ensuring compliance with applicable electromagnetic power density exposure requirements and addressing unwanted emissions / self-defence requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications;

b)
ensuring compliance with applicable electromagnetic power density exposure requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.

NOTE 1:
P-MPRf,c was introduced in the PCMAX,f,c equation such that the UE can report to the gNB the available maximum output transmit power. This information can be used by the gNB for scheduling decisions.

NOTE 2:
P-MPRf,c and maxUplinkDutyCycle-FR2 may impact the maximum uplink performance for the selected UL transmission path.

The tolerance T(∆P) for applicable values of ∆P (values in dB) is specified in Table 6.2.4.3-1.

Table 6.2.4.3-1: PUMAX,f,c tolerance

	Operating Band
	∆P (dB)
	Tolerance T(∆P)

(dB)

	n257, n258, n260, n261
	 P = 0 
	0

	
	0 < P ≤ 2
	[1.5]

	
	2 < P ≤ 3
	[2.0]

	
	3 < P ≤ 4
	[3.0]

	
	4 < P ≤ 5
	[4.0]

	
	5 < P ≤ 10
	[5.0]

	
	10 < P ≤ 15
	[7.0]

	
	15 < P ≤ X
	[8.0]

	NOTE:
X is the value such that Pumax,f,c lower bound, PPowerclass - P – T(P) = minimum output power specified in subclause 6.3.1


6.2.4.4
Test description

This test is covered by clause 6.2.1 Maximum output power, 6.2.2 Maximum output power reduction and 6.2.3 UE maximum output power with additional requirements.

6.2.4.5
Test requirements

This test is covered by clause 6.2.1 Maximum output power, 6.2.2 Maximum output power reduction and 6.2.3 UE maximum output power with additional requirements.

<Unchanged Text Skipped>

6.4A.2
Transmit modulation quality for CA


6.4A.2.0
General

For intra-band contiguous carrier aggregation, the requirements in subclauses 6.4A.2.1.0, 6.4A.2.2.0, and 6.4A.2.3.0. 
All the parameters defined in subclause 6.4A.2 are defined using the measurement methodology specified in Annex E.

All the requirements in 6.4A.2 are defined as directional requirement. The requirements are verified in beam locked mode on beam peak direction, with both UL polarizations active.
In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE (as defined in TS 38.331 [13]), carrier leakage measurement requirement in subclause 6.4A.2.2.0 and 6.4A.2.3.0 shall be waived, and the RF correction with regard to the carrier leakage and IQ image shall be omitted during the calculation of transmit modulation quality.
The UE is defined to be configured for CA operation when it has at least one of UL or DL configured for CA.
6.4A.2.1
Error vector magnitude for CA


6.4A.2.1.0
Minimum conformance requirements

The requirements in this subclause apply to UEs of all power classes. For intra-band contiguous carrier aggregation, the Error Vector Magnitude requirement of section 6.4.2.1 is defined for each component carrier. Requirements only apply with PRB allocation in one of the component carriers. Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation as is specified for non-CA waveform.

<Unchanged Text Skipped>

6.5.2.1
Spectrum Emission Mask

6.5.2.1.1
Test purpose

To verify that the power of any UE emission shall not exceed specified lever for the specified channel bandwidth.

6.5.2.1.2
Test applicability

This test case applies to all types of NR UE release 15 and forward.
6.5.2.1.3
Minimum conformance requirements

The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the ( edge of the assigned NR channel bandwidth. For frequencies offset greater than FOOB as specified in Table 6.5.2.1-1 the spurious requirements in clause 6.5.3 are applicable.

The power of any UE emission shall not exceed the levels specified in Table 6.5.2.1.3-1 for the specified channel bandwidth. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).

Table 6.5.2.1.3-1: General NR spectrum emission mask for Range 2. 

	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	50

MHz
	100

MHz
	200

MHz
	400

MHz
	Measurement bandwidth

	( 0-5
	-5 
	-5
	-5
	-5
	1 MHz 

	( 5-10
	-13
	-5
	-5
	-5 
	1 MHz

	( 10-20
	-13
	-13
	-5
	-5 
	1 MHz

	( 20-40
	-13
	-13
	-13
	-5
	1 MHz

	( 40-100
	-13
	-13
	-13
	-13
	1 MHz

	( 100-200
	
	-13
	-13 
	-13 
	1 MHz

	( 200-400
	
	
	-13 
	-13 
	1 MHz

	( 400-800
	
	
	
	-13 
	1 MHz


The normative reference for this requirement is TS 38.101-2 [3] clause 6.5.2.1.

6.5.2.1.4
Test description

<Unchanged Text Skipped>

6.5.2.3
Adjacent channel leakage ratio

Editor’s note: The following aspects are either missing or not yet determined:

· Test configuration, Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, and 4..

6.5.2.3.1
Test purpose

To verify that UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent Channel Leakage power Ratio (ACLR).
6.5.2.3.2
Test applicability

This test case applies to all types of NR UE release 15 and forward.
6.5.2.3.3
Minimum conformance requirements

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. ACLR requirement is specified for a scenario in which adjacent carrier is another NR channel.

NR Adjacent Channel Leakage power Ratio (NRACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency at nominal channel spacing. The assigned NR channel power and adjacent NR channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.5.2.3.3-1.

If the measured adjacent channel power is greater than –35 dBm then the NRACLR shall be higher than the value specified in Table 6.5.2.3.3-1. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
Table 6.5.2.3.3-1: General requirements for NRACLR
	
	Channel bandwidth / NRACLR / Measurement bandwidth

	
	50

MHz
	100

MHz
	200

MHz
	400

MHz

	NRACLR for band n257, n258, n261
	17 dB
	17 dB
	17 dB
	17 dB

	NRACLR for band n260
	16 dB
	16 dB
	16 dB
	16 dB

	NR channel Measurement bandwidth (MHz)
	47.58
	95.16
	190.20
	380.28

	Adjacent channel centre frequency offset [MHz]
	+50

/

-50
	+100
/

-100
	+200

/

-200
	+400

/

-400


The normative reference for this requirement is TS 38.101-2 [3] clause 6.5.2.3.1.

6.5.2.3.4
Test description
<Unchanged Text Skipped>
6.5.2.3.5
Test requirement

The measured NR ACLR, derived in step 7, shall be higher than the limits in table 6.5.2.3.5-1.

Table 6.5.2.3.5-1: General requirements for NRACLR
	
	Channel bandwidth / NRACLR / Measurement bandwidth

	
	50

MHz
	100

MHz
	200

MHz
	400

MHz

	NRACLR for band n257, n258, n261
	17 - TT dB
	17 - TT dB
	17 - TT dB
	17 - TT dB
17 -1.5 – TT dB (NOTE2)

	NRACLR for band n260
	16 - TT dB
	16 - TT dB
	16 - TT dB
	16 - TT dB

	NR channel Measurement bandwidth
(MHz)
	47.58
	95.16
	190.20
	380.28

	Adjacent channel centre frequency offset [MHz]
	+50

/

-50
	+100
/

-100
	+200

/

-200
	+400

/

-400

	NOTE 1:
TT for each frequency and channel bandwidth is specified in Table 6.5.2.3.5-1a
NOTE 2 :  Applicable for Test ID 10


<Unchanged Text Skipped>

6.5A.3.2
Spurious emission band UE co-existence for CA

This clause specifies the requirements for the specified carrier aggregation configurations for coexistence with protected bands. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid). The TX beam peak direction used for CA testing is the [same as that found for single carrier scenario in clause 6.5.3].
NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.

6.5A.3.2.0
Minimum conformance requirements

For intra-band contiguous carrier aggregation, the requirements in Table 6.5A.3.2.0-1 apply.

Table 6.5A.3.2.0-1: Spurious emissions UE co-existence CA limits

	UL CA for any CA bandwidth class
	Spurious emission 

	
	Protected band / frequency range
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_n257
	NR Band n260
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	Frequency range
	23600
	-
	24000
	TBD
	200
	2

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n258
	Frequency range
	23600
	-
	24000
	TBD
	200
	2

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n260
	NR Band 257
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	NR Band 261
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	Frequency range
	23600
	-
	24000
	TBD
	200
	2

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n261
	NR Band 260
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	Frequency range
	23600
	-
	24000
	TBD
	200
	2

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	NOTE 1:
FDL_low and FDL_high refer to each NR frequency band specified in Table 5.2-1

NOTE 2:
The protection of frequency range 23600-24000MHz is meant for protection of satellite passive services.


6.5A.3.2.1
Spurious emission band UE co-existence for CA (2UL CA)
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A.2.3.2
DFT-s-OFDM QPSK

Table A.2.3.2-1: Reference Channels for DFT-s-OFDM QPSK for 60 kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for UL slots (Note 4)
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for UL slots (Note 3, Note 4)
	Total number of bits per slot for UL slots (Note 4)
	Total modulated symbols per slot for UL slots (Note 4)

	Unit
	MHz
	kHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	50-200
	60
	1
	11
	QPSK
	2
	1/6
	48
	16
	2
	1
	264
	132

	
	50-200
	60
	16
	11
	QPSK
	2
	1/6
	808
	16
	2
	1
	4048
	2024

	
	50
	60
	32
	11
	QPSK
	2
	1/6
	1608
	16
	2
	1
	8448
	4224

	
	50
	60
	64
	11
	QPSK
	2
	1/6
	3240
	16
	2
	1
	16896
	8448

	
	100
	60
	64
	11
	QPSK
	2
	1/6
	3240
	16
	2
	1
	16896
	8448

	
	100
	60
	128
	11
	QPSK
	2
	1/6
	6408
	24
	2
	2
	33792
	16896

	
	200
	60
	128
	11
	QPSK
	2
	1/6
	6408
	24
	2
	2
	33792
	16896

	
	200
	60
	256
	11
	QPSK
	2
	1/6
	12808
	24
	2
	4
	67584
	33792

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS Table 6.1.4.1-1 defined in TS 38.214 [23].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 4:
UL slot numbers are given by Table A.2.3-1 with TDD UL-DL configuration specified in A2.3 for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, UL slot numbers are given by the slots satisfying mod(slot index+1, 5) = 0 with TDD UL-DL configuration specified in A.3.3.1.


Table A.2.3.2-2: Reference Channels for DFT-s-OFDM QPSK for 120 kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for UL slots (Note 4)
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for UL slots (Note 3, Note 4)
	Total number of bits per slot for UL slots (Note 4)
	Total modulated symbols per slot for UL slots (Note 4)

	Unit
	MHz
	kHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	50-400
	120
	1
	11
	QPSK
	2
	1/6
	48
	16
	2
	1
	264
	132

	
	50
	120
	16
	11
	QPSK
	2
	1/6
	808
	16
	2
	1
	4224
	2112

	
	50
	120
	32
	11
	QPSK
	2
	1/6
	1608
	16
	2
	1
	8448
	4224

	
	100
	120
	20
	11
	QPSK
	2
	1/6
	984
	16
	2
	1
	5060
	2530

	
	100
	120
	32
	11
	QPSK
	2
	1/6
	1608
	16
	2
	1
	8448
	4224

	
	100
	120
	64
	11
	QPSK
	2
	1/6
	3240
	16
	2
	1
	16896
	8448

	
	200
	120
	64
	11
	QPSK
	2
	1/6
	3240
	16
	2
	1
	16896
	8448

	
	200
	120
	128
	11
	QPSK
	2
	1/6
	6408
	24
	2
	2
	33792
	16896

	
	400
	120
	128
	11
	QPSK
	2
	1/6
	6408
	24
	2
	2
	33792
	16896

	
	400
	120
	256
	11
	QPSK
	2
	1/6
	12808
	24
	2
	4
	67584
	33792

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS Table 6.1.4.1-1 defined in TS 38.214 [23].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).

Note 4:
UL slot numbers are given by Table A.2.3-1 with TDD UL-DL configuration specified in A2.3 for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, UL slot numbers are given by the slots satisfying mod(slot index+1, 5) = 0 with TDD UL-DL configuration specified in A.3.3.1.


<Unchanged Text Skipped>

A.2.3.5
CP-OFDM QPSK

Table A.2.3.5-1: Reference Channels for CP-OFDM QPSK for 60 kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for UL slots (Note 4)
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for UL slots (Note 3, Note 4)
	Total number of bits per slot for UL slots (Note 4)
	Total modulated symbols per slot for UL slots (Note 4)

	Unit
	MHz
	kHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	50-200
	60
	1
	11
	QPSK
	2
	1/6
	48
	16
	2
	1
	264
	132

	
	50-200
	60
	16
	11
	QPSK
	2
	1/6
	808
	16
	2
	1
	4048
	2024

	
	50
	60
	33
	11
	QPSK
	2
	1/6
	1672
	16
	2
	1
	8712
	4356

	
	50
	60
	66
	11
	QPSK
	2
	1/6
	3368
	16
	2
	1
	17424
	8712

	
	100
	60
	66
	11
	QPSK
	2
	1/6
	3368
	16
	2
	1
	17424
	8712

	
	100
	60
	132
	11
	QPSK
	2
	1/6
	6536
	24
	2
	2
	34848
	17424

	
	200
	60
	132
	11
	QPSK
	2
	1/6
	6536
	24
	2
	2
	34848
	17424

	
	200
	60
	264
	11
	QPSK
	2
	1/6
	13064
	24
	2
	4
	69696
	34848

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS Table 5.1.3.1-1 defined in TS 38.214 [23].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Note 4:
UL slot numbers are given by Table A.2.3-1 with TDD UL-DL configuration specified in A2.3 for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, UL slot numbers are given by the slots satisfying mod(slot index+1, 5) = 0 with TDD UL-DL configuration specified in A.3.3.1.


Table A.2.3.5-2: Reference Channels for CP-OFDM QPSK for 120 kHz SCS

	Parameter
	Channel bandwidth
	Subcarrier Spacing
	Allocated resource blocks
	CP-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Target Coding Rate
	Payload size for UL slots (Note 4)
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot for UL slots (Note 3, Note 4)
	Total number of bits per slot for UL slots (Note 4)
	Total modulated symbols per slot for UL slots (Note 4)

	Unit
	MHz
	kHz
	
	
	
	
	
	Bits
	Bits
	
	
	Bits
	

	
	50-400
	120
	1
	11
	QPSK
	2
	1/6
	48
	16
	2
	1
	264
	132

	
	50
	120
	16
	11
	QPSK
	2
	1/6
	808
	16
	2
	1
	4224
	2112

	
	50
	120
	32
	11
	QPSK
	2
	1/6
	1608
	16
	2
	1
	8448
	4224

	
	100
	120
	33
	11
	QPSK
	2
	1/6
	1672
	16
	2
	1
	8712
	4356

	
	100
	120
	66
	11
	QPSK
	2
	1/6
	3368
	16
	2
	1
	17424
	8712

	
	200
	120
	66
	11
	QPSK
	2
	1/6
	3368
	16
	2
	1
	17424
	8712

	
	200
	120
	132
	11
	QPSK
	2
	1/6
	6536
	24
	2
	2
	34848
	17424

	
	400
	120
	132
	11
	QPSK
	2
	1/6
	6536
	24
	2
	2
	34848
	17424

	
	400
	120
	264
	11
	QPSK
	2
	1/6
	13064
	24
	2
	4
	69696
	34848

	Note 1:
PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:
MCS Index is based on MCS Table 5.1.3.1-1 defined in TS 38.214 [23].
Note 3:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)

Note 4:
UL slot numbers are given by Table A.2.3-1 with TDD UL-DL configuration specified in A2.3 for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, UL slot numbers are given by the slots satisfying mod(slot index+1, 5) = 0 with TDD UL-DL configuration specified in A.3.3.1.


<Unchanged Text Skipped>

A.3.1
General
Unless otherwise stated, Tables A.3.3.2-1 and A.3.3.2-2 are applicable for measurements of the Receiver Characteristics (clause 7).

Unless otherwise stated, Tables A.3.3.2-1 and A.3.3.2-2 also apply for the modulated interferer used in Clauses 7.5 and 7.6 with test specific bandwidths.

CSI-RS configuration parameter defined in A.3.1-2 is used for verifying the beam correspondence requirement, 2 slots of CSI-RS shall be provided at each test grid point. The DL channel shall be configured for zero power on all tones except those used by CSI-RS in slots containing CSI-RS for beam refinement, and the DL and UL channel sizes shall be the same during verification.
Table A.3.1-1: Test parameters

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	
	


	
	
	
	


	
	
	
	


	
	
	

	Parameter
	Unit
	Value

	CORESET frequency domain allocation
	
	Full BW

	CORESET time domain allocation
	
	2 OFDM symbols at the begin of each slot

	PDSCH mapping type
	
	Type A

	PDSCH start symbol index (S)
	
	2

	Number of consecutive PDSCH symbols (L)
	
	12

	PDSCH PRB bundling
	PRBs
	2

	Dynamic PRB bundling
	
	false

	MCS table for TBS determination
	
	64QAM

	Overhead value for TBS determination
	
	0

	First DMRS position for Type A PDSCH mapping
	
	2

	DMRS type
	
	Type 1

	Number of additional DMRS
	
	2

	FDM between DMRS and PDSCH
	
	Disable

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

	
	OFDM symbols in the PRB used for CSI‑RS
	
	l0 = 8 for CSI-RS resource 1

l0 = 12 for CSI-RS resource 2

	
	Number of CSI-RS ports
	
	1 for CSI-RS resource 1,2

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

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

	
	CSI‑RS periodicity
	Slots
	60 kHz SCS: 80 for CSI-RS resources 1 and 2

120 kHz SCS: 160 for CSI-RS resources 1 and 2

	
	CSI‑RS offset
	Slots
	60 kHz SCS: 40 for CSI-RS resources 1 and 2

120kHz SCS: 80 for CSI-RS resources 1 and 2

	
	Frequency Occupation
	
	Start PRB 0

Number of PRB = BWP size

	
	QCL info
	
	TCI state #0

	PTRS configuration
	
	PTRS is not configured


Table A.3.1-2: CSI-RS parameters

	Resource Type
	aperiodic

	Resource Set Config
	

	repetition
	on

	aperiodicTriggeringOffset
	Depending on UE capability

	Resource Config
	

	nzp-CSI-RS-ResourceId
	30 for resource #0

	
	31 for resource #1

	
	32 for resource #2

	
	33 for resource #3

	
	34 for resource #4

	
	35 for resource #5

	
	36 for resource #6

	
	37 for resource #7

	powerControlOffset
	0

	powerControlOffsetSS
	db0

	nrofPorts
	1

	firstOFDMSymbolInTimeDomain
	6 for resource #0

	
	7 for resource #1

	
	8 for resource #2

	
	9 for resource #3

	
	10 for resource #4

	
	11 for resource #5

	
	12 for resource #6

	
	13 for resource #7

	cdm-Type
	noCDM

	density
	3

	nrofRBs
	48 for channel bandwdith≥100MHz

32 for channel bandwidth=50MHz

	qcl-info
	Type D to SSB


<End of Changes >

