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Annex C (normative): Downlink physical channels
C.0_1
FR1 Downlink signal levels

The downlink power settings in Table C.0-1 is used unless otherwise specified in a test case.

If the UE has more than one Rx antenna, the downlink signal is applied to each one. All UE Rx antennas shall be connected.

If the UE has one Rx antenna, the downlink signal is applied to it.

Table C.0_1-1: Default Downlink power levels for NR FR1
	SCS (kHz)
	
	Unit
	Channel bandwidth

	
	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	15
	Number of RBs
	
	25
	50
	75
	100
	128
	160
	215
	270
	N/A
	N/A
	N/A
	N/A

	
	Channel BW  power
	dBm
	-60
	-57
	-55
	-54
	-53
	-52
	-51
	-50
	N/A
	N/A
	N/A
	N/A

	30
	Number of RBs
	
	10
	24
	36
	50
	64
	75
	100
	128
	162
	216
	243
	270

	
	Channel BW  power
	dBm
	-61
	-57
	-55
	-54
	-53
	-52
	-51
	-50
	-49
	-48
	-47
	-47

	60
	Number of RBs
	
	N/A
	10
	18
	24
	30
	36
	50
	64
	75
	100
	120
	135

	
	Channel BW  power
	dBm
	N/A
	-58
	-56
	-54
	-53
	-52
	-51
	-50
	-49
	-48
	-47
	-47

	
	RS EPRE
	dBm/ 15kHz
	-85
	-85
	-85
	-85
	-85
	-85
	-85
	-85
	-85
	-85
	-85
	-85

	
	Note 1:
The channel bandwidth powers are informative, based on -85dBm/15kHz SS/PBCH SSS EPRE, then scaled according to the number of RBs and rounded to the nearest integer dBm value. Full RE allocation with no boost or deboost is assumed.

Note 2:
The power level is specified at each UE Rx antenna.

Note 3:
DL level is applied for any of the Subcarrier Spacing configuration ( ) with the same power spectrum density of -85dBm/15kHz. 


The default signal level uncertainty is +/-3dB at each test port, for any level specified. If the uncertainty value is critical for the test purpose, a tighter uncertainty is specified for the related test case in [Annex F]
C.1_1
FR1 General

The following clauses, describes the downlink Physical Channels that are transmitted during a connection i.e., when measurements are done.

C.2_1
FR1 Setup
Table C.2_1-1 describes the downlink Physical Channels that are required for connection set up. 

Table C.2_1-1: Downlink Physical Channels required for connection set-up for FR1
	Physical Channel

	PBCH

	SSS 

	PSS

	PDCCH

	PDSCH

	PBCH DMRS

	PDCCH DMRS

	PDSCH DMRS

	CSI-RS 


C.3_1
FR1 Connection

C.3_1.1
FR1 Measurement of Receiver Characteristics

Unless otherwise stated, Table C.3_1.1-1 is applicable for measurements on the Receiver Characteristics (clause 7).
Table C.3_1.1-1: Downlink Physical Channels transmitted during a connection (FDD and TDD) for FR1
	Parameter
	Unit
	Value

	SSS transmit power 
	W
	Test specific

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	0

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PDSCH DMRS to SSS (Note 1)
	dB
	3

	EPRE ratio of PDSCH to PDSCH DMRS (Note 1)
	dB
	-3

	EPRE ratio of CSI-RS to SSS
	dB
	0

	EPRE ratio of PTRS to PDSCH
	dB
	Test specific

	EPRE ratio of OCNG DMRS to SSS
	dB
	0

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	dB
	0

	Note 1:
No boosting is applied to any of the channels except PDSCH DMRS. For PDSCH DMRS, 3 dB power boosting is applied assuming DMRS Type 1 configuration when DMRS and PDSCH are TDM’ed and only half of the DMRS REs are occupied.
Note 2:
Number of DMRS CDM groups without data for PDSCH DMRS configuration for OCNG is set to 1.


C.0_2
FR2 Downlink signal levels
Editor’s Note : Consideration to minimize the required number of additional FR2 link is under discussion

The downlink power settings in Table C.0_2-1 is used unless otherwise specified in a test case.

Table C.0_2-1: Default Downlink power levels for NR FR2
	SCS

(kHz)
	
	Unit
	Channel Bandwidth

	
	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	60
	Number of RBs
	
	66
	132
	264
	N/A

	
	Channel BW  power
	dBm
	-70
	-67
	-64
	N/A

	120
	Number of RBs
	
	32
	66
	132
	264

	
	Channel BW  power
	dBm
	-70
	-67
	-64
	-61

	
	SS/PBCH SSS EPRE
	dBm/60kHz
	[-99]
	[-99]
	[-99]
	[-99]

	Note 1:
The channel bandwidth powers are informative, based on [-99]dBm/60kHz SS/PBCH SSS EPRE, then scaled according to the number of RBs and rounded to the nearest integer dBm value. Full RE allocation with no boost or deboost is assumed.

Note 2:
The power level is specified at the centre of quiet zone.

Note 3:
DL level is applied for any of the Subcarrier Spacing configuration (
[image: image1.wmf]m

) with the same power spectrum density of [–99]dBm/60kHz.


The default downlink signal level uncertainty is +/- TBD dB, for any level specified. If the uncertainty value is critical for the test purpose, a tighter uncertainty is specified for the related test case in Annex F.

For TRP measurement, DL signal may be supplied from RSRP based pathloss compensation link. Downlink signal level using RSRP based pathloss compensation link is specified in Table C.0_2-2 or Table C.0_2-3.

Table C.0_2-2: Downlink power levels for RSRP based pathloss compensation link for TRP measurement for FR2 bands n257, n258 and n260

	SCS

(kHz)
	
	Unit
	Channel Bandwidth

	
	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	60
	Number of RBs
	
	66
	132
	264
	N/A

	
	Channel BW  power
	dBm
	≥ -87
	≥ -84
	≥ -80
	N/A

	120
	Number of RBs
	
	32
	66
	132
	264

	
	Channel BW  power
	dBm
	≥ -87
	≥ -84
	≥ -80
	≥ -77

	
	SS/PBCH SSS EPRE
	dBm/60kHz
	≥ -115.5
	≥ -115.5
	≥ -115.5
	≥ -115.5

	Note 1:
The channel bandwidth powers are informative, based on -115.5dBm/60kHz SS/PBCH SSS EPRE, then scaled according to the number of RBs and rounded to the nearest integer dBm value. Full RE allocation with no boost or deboost is assumed.

Note 2:
The power level is specified at the RSRP reference point as defined in TS 38.215 [TBD].
Note 3:
DL level is applied for any of the Subcarrier Spacing configuration (
[image: image2.wmf]m

) with the same power spectrum density of ≥ –115.5 dBm/60kHz.


Table C.0_2-3: Downlink power levels for RSRP based pathloss compensation link for TRP measurement for FR2 band n261

	SCS

(kHz)
	
	Unit
	Channel Bandwidth

	
	
	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	60
	Number of RBs
	
	66
	132
	264
	N/A

	
	Channel BW  power
	dBm
	≥ -84
	≥ -81
	≥ -78
	N/A

	120
	Number of RBs
	
	32
	66
	132
	264

	
	Channel BW  power
	dBm
	≥ -84
	≥ -81
	≥ -78
	≥ -75

	
	SS/PBCH SSS EPRE
	dBm/60kHz
	≥ -113
	≥ -113
	≥ -113
	≥ -113

	Note 1:
The channel bandwidth powers are informative, based on -113dBm/60kHz SS/PBCH SSS EPRE, then scaled according to the number of RBs and rounded to the nearest integer dBm value. Full RE allocation with no boost or deboost is assumed.

Note 2:
The power level is specified at the RSRP reference point as defined in TS 38.215 [TBD].
Note 3:
DL level is applied for any of the Subcarrier Spacing configuration (
[image: image3.wmf]m

) with the same power spectrum density of ≥ –113 dBm/60kHz.


C.1_2
FR2 General

The following clauses describes the downlink Physical Channels that are transmitted during a connection i.e., when measurements are done.
C.2_2
FR2 Setup

Table C.2_2-1 describes the downlink Physical Channels that are required for connection set up.

Table C.2_2-1: Downlink Physical Channels required for connection set-up

	Physical Channel

	PBCH

	SSS 

	PSS

	PDCCH

	PDSCH

	PBCH DMRS

	PDCCH DMRS

	PDSCH DMRS

	CSI-RS 

	PTRS


C.3_2
FR2 Connection

C.3.0_2 
FR2 Measurement of Transmitter Characteristics

Unless otherwise stated, Table C.3.0_2-1 is applicable for measurements on the Transmitter Characteristics (clause 6).

Table C.3.0_2-1: Downlink Physical Channels transmitted during a connection (TDD)

	Parameter
	Unit
	Value

	SSS transmit power 
	W
	Test specific

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	0

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PDSCH DMRS to SSS (Note 1)
	dB
	3

	EPRE ratio of PDSCH to PDSCH DMRS (Note 1)
	dB
	-3

	EPRE ratio of CSI-RS to SSS
	dB
	0

	EPRE ratio of PTRS to PDSCH
	dB
	Test specific

	EPRE ratio of OCNG DMRS to SSS
	dB
	0

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	dB
	0

	Note 1:
No boosting is applied to any of the channels except PDSCH DMRS. For PDSCH DMRS, 3 dB power boosting is applied assuming DMRS Type 1 configuration when DMRS and PDSCH are TDM’ed and only half of the DMRS REs are occupied.
Note 2:
Number of DMRS CDM groups without data for PDSCH DMRS configuration for OCNG is set to 1.


C.3.1_2
 FR2 Measurement of Receiver Characteristics

Unless otherwise stated, Table C.3.1_2-1 is applicable for measurements on the Receiver Characteristics (clause 7).
Table C.3.1_2-1: Downlink Physical Channels transmitted during a connection (TDD)
	Parameter
	Unit
	Value

	SSS transmit power 
	W
	Test specific

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	dB
	0

	EPRE ratio of PBCH to PBCH DMRS
	dB
	0

	EPRE ratio of PDCCH DMRS to SSS
	dB
	0

	EPRE ratio of PDCCH to PDCCH DMRS
	dB
	0

	EPRE ratio of PDSCH DMRS to SSS (Note 1)
	dB
	3

	EPRE ratio of PDSCH to PDSCH DMRS (Note 1)
	dB
	-3

	EPRE ratio of CSI-RS to SSS
	dB
	0

	EPRE ratio of PTRS to PDSCH
	dB
	Test specific

	EPRE ratio of OCNG DMRS to SSS
	dB
	0

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	dB
	0

	Note 1:
No boosting is applied to any of the channels except PDSCH DMRS. For PDSCH DMRS, 3 dB power boosting is applied assuming DMRS Type 1 configuration when DMRS and PDSCH are TDM’ed and only half of the DMRS REs are occupied.
Note 2:
Number of DMRS CDM groups without data for PDSCH DMRS configuration for OCNG is set to 1.


C.0_3
EN-DC Downlink signal levels
Please refer to Annex C.0_1 and Annex C.0_2 for appropriate details as needed for EN-DC test cases in this test specification. EN-DC exceptions will be added,
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