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1	Introduction
[bookmark: _Ref352176984]During the last RAN4, meeting an issue was raised regarding the alignment of the naming convention for test cases (TC) and test models (TM) should be aligned with other items such as G- FRC and gNB 
The following is a text proposal to apply only editorial updates to the existing text in draft TS 38.141-1 v1.1.0.  A companion paper [2] is also provided to have the same editorial updates on draft TS 38.141-1
[bookmark: _GoBack]2	References
[1]  “TS 38.141-1 v1.1.0”
[2] R4-1815204, “TP to TS 38.141-2: Editorial corrections to align naming”, Ericsson


[Start of Text Proposal]
4.7	Test configurations
Editor’s note: to capture multi-carrier/CA operation, contiguous/non-contiguous operation. Test models to be captured in this clause. Test models other than those already listed below, are not precluded. 
[bookmark: _Toc510722698][bookmark: _Toc506487923][bookmark: _Toc494455092][bookmark: _Toc527700074]4.7.1	General
Editor’s note: test configuration aspects to be confirmed once the test models and test configurations discussion is concluded. 
The test configurations shall be constructed using the methods defined below subject to the parameters declared by the manufacturer as listed in subclause 4.6.
[For test contiguous spectrum operation configurations used in receiver tests only the carriers in the outermost frequency positions in the Base Station RF Bandwidth need to be generated by the test equipment. For non-contiguous spectrum operation test configurations used in receiver tests, outermost carriers for each sub-block need to be generated by the test equipment.]
The applicable test models for generation of the carrier transmit test signal are defined in subclause [x].
NOTE:	In case, carriers are shifted to align with the channel raster Foffset.
[bookmark: _Toc510722699][bookmark: _Toc506487924][bookmark: _Toc494455093][bookmark: _Toc527700075]4.7.2	Test signal configurations
[bookmark: _Toc527700076]4.7.2.1	Test signal used to build Test Configurations
The signal’s BS channel bandwidth and subcarrier spacing used to build NR Test Configurations shall be selected according to tables 4.7.2-1 and 4.7.2-2.
[bookmark: _Ref516750404]Table 4.7.2-1: Signal to be used to build NR TCs for BS type 1-H and BS type 1-O
	Operating band characteristics
	FDL_high – FDL_low < 100 MHz
	FDL_high – FDL_low ≥ 100 MHz

	TC signal characteristics
	BWchannel
	5 MHz (Note)
	20 MHz (Note)

	
	Subcarrier spacing
	Smallest supported subcarrier spacing declared per operating band (D.xx)

	Note: If this BS channel bandwidth is not supported, the narrowest supported BS channel bandwidth declared per operating band (D.7) shall be used.



Table 4.7.2-2: Signal to be used to build NR TCs for BS type 2-O
	Operating band characteristics
	FDL_high – FDL_low ≤ 3250 MHz

	TC signal characteristics
	BWchannel
	100 MHz (Note 1, Note 2)

	
	Subcarrier spacing
	Smallest supported subcarrier spacing declared per operating band (D.xx)

	Note 1: BS vendor can decide to test with 50 MHz BS channel bandwidth and smallest supported SCS declared per operating band (D.xx) instead of 100 MHz BS channel bandwidth in certain regions, where spectrum allocation and regulation require testing with 50 MHz. 
Note 2: If this BS channel bandwidth is not supported, the narrowest supported BS channel bandwidth declared per operating band (D.7) shall be used.



[bookmark: _Toc503972136][bookmark: _Toc527700077][bookmark: _Hlk517255432]4.7.2.2	G-NRTC1: Contiguous spectrum operation
The purpose of test configuration NRG-TC1 is to test all BS requirements excluding CA occupied bandwidth.
For NRG-TC1 used in receiver tests only the two outermost carriers within each supported operating band need to be generated by the test equipment.
[bookmark: _Toc503972137][bookmark: _Toc527700078]4.7.2.2.1	NRTC1 G-TC1 generation
NRTC1 G-TC1 shall be constructed on a per band basis using the following method:
-	The Base Station RF Bandwidth of each supported operating band shall be the declared maximum radiated Base Station RF Bandwidth for contiguous operation (D.19).
-	Select the carrier to be tested according to 4.7.2.1 and place it adjacent to the lower Base Station RF Bandwidth edge. Place same signal adjacent to the upper Base Station RF Bandwidth edge.
-	For transmitter tests, select as many carriers (according to 4.7.2.1) that the beam supports within a band and that fit in the rest of the declared maximum Base Station RF Bandwidth. Place the carriers adjacent to each other starting from the upper Base Station RF Bandwidth edge. The nominal carrier spacing defined in TS 38.104 [2] subclause 5.4.1 shall apply;
The test configuration should be constructed on a per band basis for all component carriers of the inter-band CA bands declared to be supported by the beam (D.23). All configured component carriers are transmitted simultaneously in the tests where the transmitter should be on.
[bookmark: _Toc503972138][bookmark: _Toc527700079]4.7.2.2.2	G-NRTC1 power allocation
Set the number of carriers to the number of carriers at maximum TRP (D.15).
For EIRP accuracy requirements set each beam to rated beam EIRP (D.11) for the tested beam direction pair.
For all other requirements ensure the total radiated power is set to rated carrier OTA BS power PRated,c,TRP (D.42).
For a beam declared to support CA-only operation (D.24), set the power spectral density of each carrier to the same level so that the sum of the carrier power equals the same value as above.
[bookmark: _Toc503972139][bookmark: _Toc527700080]4.7.2.3	G-NRTC2: Contiguous CA occupied bandwidth
G-NRTC2 in this subclause is used to test CA occupied bandwidth.
[bookmark: _Toc503972140][bookmark: _Toc527700081]4.7.2.3.1	G-NRTC2 generation
G-NRTC2 shall be constructed on a per band basis using the following method:
[bookmark: OLE_LINK18]-	All component carrier combinations supported by the beam, which have different sum of channel bandwidths of component carrier, shall be tested. For all component carrier combinations which have the same sum of channel bandwidths of component carriers, only one of the component carrier combinations shall be tested.
-	Of all component carrier combinations which have same sum of channel bandwidths of component carrier, select those with the narrowest carrier with the smallest supported subcarrier spacing declared per operating band (D.xx) at the lower Base Station RF Bandwidth edge.
-	Of the combinations selected in the previous step, select one with the narrowest carrier with the smallest supported subcarrier spacing declared per operating band (D.xx) at the upper Base Station RF Bandwidth edge.
-	If there are multiple combinations fulfilling previous steps, select the one with the smallest number of component carrier.
-	If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the smallest supported subcarrier spacing declared per operating band (D.xx) being adjacent to the lowest carrier.
-	If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the smallest supported subcarrier spacing declared per operating band (D.xx) being adjacent to the highest carrier.
-	If there are multiple combinations fulfilling previous steps, select the one with the widest carrier with the smallest supported subcarrier spacing declared per operating band (D.xx) being adjacent to the carrier which has been selected in the previous step.
-	If there are multiple combinations fulfilling previous steps, repeat the previous step until there is only one combination left.
-	The nominal channel spacing defined in TS 38.104 [2] subclause 5.4.1 shall apply.
[bookmark: _Toc503972141][bookmark: _Toc527700082]4.7.2.3.2	G-NRTC2 power allocation
Set the number of carriers to the number of carriers at maximum TRP (D.15).
For EIRP accuracy requirements set each beam to rated beam EIRP (D.11) for the tested beam direction pair.
For all other requirements ensure the total radiated power is set to rated carrier OTA BS power PRated,c,TRP (D.42).
For a beam declared to support CA-only operation (D.24), set the power spectral density of each carrier to the same level so that the sum of the carrier power equals the same value as above.
[bookmark: _Toc503972142][bookmark: _Toc527700083]4.7.2.4	G-NRTC3: Non-contiguous spectrum operation
The purpose of NRTC3 G-TC3 is to test NR multicarrier non-contiguous aspects.
For G-NRTC3 used in receiver tests, outermost carriers for each sub-block need to be generated by the test equipment; other supported carriers are optional to be generated.
[bookmark: _Toc503972143][bookmark: _Toc527700084]4.7.2.4.1	G-NRTC3 generation
NRTC3 G-TC3 is constructed on a per band basis using the following method:
-	The Base Station RF Bandwidth of each supported operating band shall be the declared maximum radiated Base Station RF Bandwidth for non-contiguous operation (D.20). The Base Station RF Bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum radiated Base Station RF Bandwidth for non-contiguous operation (D.20).
-	Select the carrier to be tested according to 4.7.2.1. Place it adjacent to the upper Base Station RF Bandwidth edge and another similar carrier adjacent to the lower Base Station RF Bandwidth edge. 
-	For single-band operation receiver tests, if the remaining gap is at least 15 MHz (or 60 MHz if channel bandwidth of the carrier to be tested is 20 MHz) for FR1 or 150 MHz for FR2 plus two times the channel bandwidth used in the previous step and the beam supports at least 4 carriers, place a NR carrier of this channel bandwidth adjacent to each already placed carrier for each sub-block. The nominal channel spacing defined in TS 38.104 [2] subclause 5.4.1 shall apply.
-	The sub-block edges adjacent to the sub-block gap shall be determined using the specified FOffset_high and FOffset_low for the carriers adjacent to the sub-block gap.
[bookmark: _Toc503972144][bookmark: _Toc527700085][bookmark: _Toc503972146]4.7.2.4.2	NRTC3 G-TC3 power allocation
Set the number of carriers to the number of carriers at maximum TRP (D.15).
For EIRP accuracy requirements set each beam to rated beam EIRP (D.11) for the tested beam direction pair.
For all other requirements ensure the total radiated power is set to rated carrier OTA BS power PRated,c,TRP (D.42).
[bookmark: _Toc527700086]4.7.2.5	NRTC4G-TC4: Multi-band test configuration for full carrier allocation
The purpose of G-NRTC4 is to test beams which have been generated using transceiver units supporting operation in multiple operating bands through common active electronic components(s), considering maximum supported number of carriers.
[bookmark: _Toc503972147][bookmark: _Toc527700087]4.7.2.5.1	G-NRTC4 generation
NRTC4 G-TC4 is based on re-using the existing test configuration applicable per band on beams generated using Multi-band transceiver units and hence have declared multi-band dependencies (D.16, D.17). It is constructed using the following method:
-	The Base Station RF Bandwidth of each supported operating band shall be the declared maximum radiated Base Station RF Bandwidth (D.18).
-	The number of carriers of each supported operating band shall be the declared total number of supported carriers for operating bands with multi-band dependencies in each band (D.25). Carriers shall be selected according to 4.7.2.1 and shall first be placed at the outermost edges of the declared maximum radiated Radio Bandwidth (D.21). Additional carriers shall next be placed at the edges of Base Station RF Bandwidth, if possible.
-	The allocated Base Station RF Bandwidth of the outermost bands shall be located at the outermost edges of the declared maximum radiated Radio Bandwidth (D.21).
-	Each concerned band shall be considered as an independent band and the corresponding test configuration shall be generated in each band. The mirror image of the single band test configuration shall be used in the highest band being tested for the beam.
-- 	If an operating band with multi-band dependencies supports three carriers only, two carriers shall be placed in one band according to the relevant test configuration while the remaining carrier shall be placed at the edge of the maximum Radio Bandwidth in the other band.
- 	If the sum of the base Station RF bandwidths of each of the supported operating bands is greater than the declared maximum Radio Bandwidth of the operating band with multi-band dependencies (D.21) then repeat the steps above for test configurations where the Base Station RF Bandwidth of one of the operating band shall be reduced so that the declared maximum Radio Bandwidth is not exceeded and vice versa.
-	If the sum of the maximum number of supported carrier of each supported operating bands with multi-band dependencies (D.17) is larger than the declared total number of supported carriers for operating bands with multi-band dependencies (D.25), repeat the steps above for test configurations where in each test configuration the number of carriers of one of the operating band shall be reduced so that the total number of supported carriers is not be exceeded and vice versa.
[bookmark: _Toc503972148][bookmark: _Toc527700088]4.7.2.5.2	G-NRTC4 power allocation
Set the number of carriers to the total number of supported carriers for operating bands with multi-band dependencies (D.25).
For EIRP accuracy requirements set each beam to rated beam EIRP (D.11) for the tested beam direction pair.
For all other requirements ensure the total radiated power is set to rated carrier OTA BS power PRated,c,TRP (D.42).
If the allocated number of carriers in an operating band exceeds the declared number of carriers at maximum TRP in an operating band (D.15) the carriers should if possible be allocated to a different operating band.
[bookmark: _Toc503972149][bookmark: _Toc527700089]4.7.2.6	G-NRTC5: Multi-band test configuration with high PSD per carrier
The purpose of NRTC5 G-TC5 is to test multi-band operation aspects considering higher PSD cases with reduced number of carriers and non-contiguous operation (if supported) in multi-band mode.
[bookmark: _Toc503972150][bookmark: _Toc527700090]4.7.2.6.1	NRTC5 G-TC5 generation
NRTC5 G-TC5 is based on re-using the existing test configuration applicable for operating bands using multi-band transceiver units and hence have declared multi-band dependencies (D.16, D.17). It is constructed using the following method:
-	The Base Station RF Bandwidth of each supported operating band shall be the declared maximum radiated Base Station RF Bandwidth (D.18).
-	The allocated Radio Bandwidth of the outermost bands shall be located at the outermost edges of the declared maximum Radio Bandwidth of the operating band with multi-band dependencies (D.21).
-	The maximum number of carriers is limited to two per band.  Carriers shall be selected according to 4.7.2.1 and shall be placed at the outermost edges of the declared maximum Radio Bandwidth of the operating band with multi-band dependencies (D.21).
-	Each concerned band shall be considered as an independent band and the carrier placement in each band shall be according to NRTC3G-TC3, where the declared parameters for multi-band operation shall apply. Narrowest supported BS channel bandwidth with the smallest subcarrier spacing declared per operating band (D.xx) shall be used in the test configuration.
- 	If an operating band with multi-band dependencies supports three carriers only, two carriers shall be placed in one band according to the relevant test configuration while the remaining carrier shall be placed at the edge of the maximum Radio Bandwidth in the other band.
-	If the sum of the base Station RF bandwidths of each of the supported operating bands is greater than the declared maximum Radio Bandwidth of the operating band with multi-band dependencies (D.21) then repeat the steps above for test configurations where the Base Station RF Bandwidth of one of the operating band shall be reduced so that the declared maximum Radio Bandwidth of the operating band with multi-band dependencies (D.21) is not exceeded and vice versa.
[bookmark: _Toc503972151][bookmark: _Toc527700091]4.7.2.6.2	NRTC5 G-TC5 power allocation
Set the number of carriers to the total number of supported carriers for operating bands with multi-band dependencies (D.25).
For EIRP accuracy requirements set each beam to rated beam EIRP (D.11) for the tested beam direction pair.
For all other requirements ensure the total radiated power is set to rated carrier OTA BS power PRated,c,TRP (D.42).
If the sum of the TRP for all carriers in an operating band(s) exceeds the sum of the rated carrier OTA BS power PRated,c,TRP (D.42) for the number of carriers at maximum TRP (D.15) in multi-band operation, the exceeded part shall, if possible, be reallocated into the other band(s). If the EIRP allocated for a carrier exceeds the declared rated TRP, the exceeded power shall, if possible, be reallocated into the other carriers.

[bookmark: _Hlk528058233][Unchanged Sections]
[bookmark: _Toc527700095][bookmark: _Toc439781526][bookmark: _Toc481685282]
4.8.3	Applicability of test configurations for single-band RIB
The applicable test configurations are specified in the tables below for each the supported RF configuration, which shall be declared according to subclause 4.6. The generation and power allocation for each test configuration is defined in subclause 4.7. This subclause contains the test configurations for single-band RIB.
For a BS declared to be capable of single carrier operation only, a single carrier (SC) shall be used for testing.
For a single-band RIB declared to support multi-carrier and/or CA operation in contiguous spectrum operation, the test configurations in the second column of table 4.8.3-1 shall be used for testing.
For a single-band RIB declared to support multi-carrier and/or CA operation in contiguous and non-contiguous spectrum and where the parameters in the manufacturer's declaration according to subclause 4.6 are identical for contiguous (C) and non-contiguous (NC) spectrum operation, the test configurations in the third column of table 4.8.3-1 shall be used for testing.
For a single-band RIB declared to support multi-carrier and/or CA in contiguous and non-contiguous spectrum and where the parameters in the manufacture's declaration according to subclause 4.6 are not identical for contiguous and non-contiguous spectrum operation, the test configurations in the fourth column of table 4.8.3-1 shall be used for testing. 
Unless otherwise stated, single carrier configuration (SC) tests shall be performed using signal with narrowest supported BS channel bandwidth with the smallest supported subcarrier spacing declared per operating band (D.7).
Table 4.8.3-1: Test configurations for a single-band RIB
	BS test case
	Contiguous spectrum capable BS
	C and NC capable BS with identical parameters
	C and NC capable BS with different parameters

	 Radiated transmit power
	NRTC1G-TC1
	NRTC1G-TC1
	G-NRTC1, NR G-TC3

	OTA base station maximum output power
	G-NRTC1
	NRTC1G-TC1
	G-NRTC1, G-NRTC3

	OTA RE Power control dynamic range
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	OTA total power dynamic range
	SC
	SC
	SC

	OTA transmit ON/OFF power (only applied for NR TDD BS)
	G-NRTC1
	G-NRTC1
	NR G-TC1, NR G-TC3

	OTA frequency error
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude
	Tested with Error Vector Magnitude

	OTA error Vector Magnitude
	G-NRTC1
	G-NRTC1
	G-NRTC1, G-NRTC3

	OTA time alignment error
	G-NRTC1
	G-NRTC1
	G-NRTC1, G-NRTC3

	OTA Occupied bandwidth
	SC, G-NRTC2 (Note 1)
	SC, G-NRTC2 (Note 1)
	SC, G-NRTC2 (Note 1)

	OTA ACLR
	G-NRTC1
	G-NRTC1, G-NRTC3
	G-NRTC1, G-NRTC3

	OTA CACLR 
	-
	G-NRTC3
	G-NRTC3

	OTA operating band unwanted emissions
	G-NRTC1, SC (Note 2)
	G-NRTC1, G-NRTC3, SC (Note 2)
	G-NRTC1, G-NRTC3, SC (Note 2)

	OTA transmitter spurious emissions
	G-NRTC1
	 G-NRTC3
	G-NRTC1, G-NRTC3

	OTA transmitter intermodulation
	G-NRTC1
	G-NRTC1, G-NRTC3
	G-NRTC1, G-NRTC3

	OTA sensitivity
	SC
	SC
	SC

	OTA reference sensitivity level
	SC
	SC
	SC

	OTA dynamic range
	SC
	SC
	SC

	OTA adjacent channel selectivity
	G-NRTC1
	G-NRTC3
	G-NRTC1, G-NRTC3

	In-band blocking
	G-NRTC1
	G-NRTC3
	G-NRTC1, G-NRTC3

	OTA out-of-band blocking
	G-NRTC1
	G-NRTC3
	G-NRTC1, G-NRTC3

	OTA receiver spurious emissions
	G-NRTC1
	G-NRTC3
	G-NRTC1, G-NRTC3

	OTA receiver intermodulation
	G-NRTC1
	G-NRTC3
	G-NRTC1, G-NRTC3

	OTA in-channel selectivity
	SC
	SC
	SC

	Note 1:	G-NRTC2 is only applicable when contiguous CA is supported.
Note 2: 	OBUE SC shall be tested using the widest supported Channel Bandwidth and the highest supported subcarrier spacing.


[bookmark: _Toc527700096]4.8.4	Applicability of test configurations for multi-band RIB
For a multi-band RIB, the test configuration in table 4.8.4-1 shall be used for testing.
Unless otherwise stated, single carrier configuration (SC) tests shall be performed using signal with narrowest supported BS channel bandwidth with the smallest supported subcarrier spacing declared per operating band (D.xx).
NOTE:	The applicability of test configurations in table 4.8.4-1 are not applicable to BS type 2-O. 
Table 4.8.4-1: Test configuration for a multi-band RIB
	BS test case
	Test configuration 

	Radiated transmit power
	G-NRTC1/3 (Note 1), G-NRTC4

	OTA base station maximum output power
	G-NRTC1/3 (Note 1), G-NRTC4

	OTA RE Power control dynamic range
	Tested with Error Vector Magnitude

	OTA total power dynamic range
	SC

	OTA transmit ON/OFF power (only applied for NR TDD BS)
	G-NRTC4

	OTA frequency error
	Tested with Error Vector Magnitude

	OTA error Vector Magnitude
	G-NRTC1/3 (Note 1), G-NRTC4

	OTA time alignment error
	G-NRTC1/3 (Note 1), G-NRTC5 (Note 2)

	OTA Occupied bandwidth
	SC, G-NRTC2 (Note 3)

	OTA ACLR
	G-NRTC1/3 (Note 1), G-NRTC5 (Note 4)

	OTA CACLR 
	G-NRTC3 (Note 1), G-NRTC5 (Note 4)

	OTA operating band unwanted emissions
	G-NRTC1/3 (Note 1), G-NRTC5, 
SC (Note 5)

	OTA transmitter spurious emissions
	G-NRTC1/3 (Note 1), G-NRTC5

	OTA transmitter intermodulation
	G-NRTC1/3 (Note 1)

	OTA sensitivity
	SC

	OTA reference sensitivity level
	SC

	OTA dynamic range
	SC

	OTA adjacent channel selectivity
	G-NRTC5

	In-band blocking
	G-NRTC5

	OTA out-of-band blocking
	G-NRTC5

	OTA receiver spurious emissions
	G-NRTC1/3 (Note 1), G-NRTC5

	OTA receiver intermodulation
	G-NRTC5

	OTA in-channel selectivity
	SC

	Note 1: 	G-NRTC1 and/or NR G-TC3 shall be applied in each supported operating band.
Note 2:	G-NRTC5 is only applicable when inter-band CA is supported.
Note 3:	G-NRTC2 is only applicable when contiguous CA is supported.
Note 4:	G-NRTC5 may be applied for Inter RF Bandwidth gap only.
Note 5: 	OBUE SC shall be tested using the widest supported Channel Bandwidth and the highest supported sub-carrier spacing.


[bookmark: _Toc506487927][bookmark: _Toc494455130][bookmark: _Toc510722702][bookmark: _Toc527700099]
[Unchanged Sections]
4.9.2	Test models
[bookmark: _Toc527700100]4.9.2.1	General
The NR test models described in TS 38.141-1 is also applicable for 1-O. The following sections will describe the NR test models needed for 2-O.
[bookmark: _Toc510689714][bookmark: _Toc527700101]4.9.2.2	NR FR2 test models
The set-up of physical channels for transmitter tests shall be according to one of the NR test models (NRG- FR2-TM) below. A reference to the applicable test model is made within each test.
The following general parameters are used by all NR test models:
-	Duration is 1 radio frame (10 ms) for FDD and 2 radio frames for TDD (20 ms)
-	The slots are numbered 0 to 102µ – 1 where µ is the numerology corresponding to the subcarrier space
-	NRB is the maximum transmission bandwidth configuration seen in table 5.3.2-2 in TS 38.104 [2].
-	Normal CP
-	Virtual resource blocks of localized type
For NR FR2 TDD, test models are derived based on the uplink/downlink configuration as showing in the table 4.9.2.2-1 using information element TDD-UL-DL-ConfigCommon.
[If the number of downlink symbols in a special slot is less than 7 symbols, no measurements will be performed on that special slot.]
Table 4.9.2.2-1: Configurations of TDD for BS type 2-O test models
	Field name
	60 kHz SCS
	120 kHz SCS

	referenceSubcarrierSpacing
	
	

	Periodicity (ms) for dl-UL-TransmissionPeriodicity
	1.25 ms
	1.25 ms

	nrofDownlinkSlots
	3
	7

	nrofDownlinkSymbols
	10
	6

	nrofUplinkSlots
	1
	2

	nrofUplinkSymbols
	2
	4



Common physical channel parameters for all NR FR2 test models are specified in the following tables: table 4.9.2.2-2 for PDCCH, table 4.9.2.2-3 for PDSCH. Specific physical channel parameters for NR FR2 test models are described in sections 4.9.2.2.1 to 4.9.2.2.3.
Table 4.9.2.2-2: Common physical channel parameters for PDCCH	Comment by Huawei: There are 2 CCEs available, Do we need to specify the other CCE?
	Parameter
	

	# of symbols used for control channel
	1

	# of CCEs allocated to PDCCH 
	1

	Starting RB location for PDCCH
	0

	# of available REGs
	6

	Aggregation level(s)
	1

	# of RBs not allocated by PDCCH in the each symbol
	NRB – 6

	DM-RS configuration and density	Comment by Huawei: DMRS density is fixed in 38.211. It is not needed to be specified. Can we remove it?
	Comb structure with same frequency density of ¼ (i.e., every 4th subcarrier) on all REGs

	ratio of PDCCH EPRE to DM-RS EPRS
	0 dB



Table 4.9.2.2-3: Common physical channel parameters for PDSCH
	Parameter
	

	DM-RS configuration and density
	Type 1,  comb 2 (every other subcarrier) in symbol 3 

	ratio of PDSCH EPRE to DM-RS EPRE
	0 dB

	PTRS configuration and density
	LPT-RS  4
KPT-RS  2

	ratio of PDSCH EPRE to DM-RS EPRE
	0 dB



[bookmark: _Toc510689715][bookmark: _Toc527700102]4.9.2.2.1	NR FR2 test model 1.1 (NRG- FR2-TM1.1)
This model shall be used for tests on:	Comment by R4-1813310: 
-	BS output power
-	Unwanted emissions
-	Occupied bandwidth
-	ACLR
-	Operating band unwanted emissions
-	Transmitter spurious emissions
[bookmark: _Hlk497144372]Table 4.9.2.2.1-1: Physical channel parameters of NRG-FR2-TM1.1
	Parameter
	

	# of QPSK PDSCH PRBs
	NRB

	Ratio of PDSCH EPRE to PDCCH EPRE
	0 dB



[bookmark: _Toc510689717][bookmark: _Toc527700103]4.9.2.2.2	NR FR2 test model 2 (NRG- FR2-TM2)
This model shall be used for tests on:
-	Total power dynamic range (lower OFDM symbol power limit at min power),
-	EVM of single 64QAM PRB allocation (at min power)
-	Frequency error (at min power)
Table 4.9.2.2.2-1: Physical channel parameters of NRG-FR2-TM2
	Parameter
	

	# of 64QAM PDSCH PRBs 
	1

	Level of boosting (dB) 
	0

	Location of 64QAM PRB
		Slot
	RB
	n

	3n
	0
	

	3n+1
	
	

	3n+2
	-1
	






[bookmark: _Toc510689719][bookmark: _Toc527700104]4.9.2.2.3	NR FR2 test model 3.1 (NRG- FR2-TM3.1)
This model shall be used for tests on:
-	Output power dynamics
-	Total power dynamic range (upper OFDM symbol power limit at max power with all 64QAM PRBs allocated)
-	Transmitted signal quality
-	Frequency error
-	EVM for 64QAM modulation (at max power)
Note: if power back off is declared for 64QAM, EVM shall be tested on highest modulation without power back off
Physical channel parameters are defined in table 4.9.2.2.1-1 with all QPSK PDSCH PRBs replaced by 64QAM PDSCH PRBs.
[bookmark: _Toc510689723]4.9.2.3	Data content of Physical channels and Signals for GNR-TM
Randomisation of the data content is obtained by utilizing the length-31 Gold sequence scrambling of TS 38.211 [x], subclause 5.2 which is invoked by all physical channels prior to modulation and mapping to the RE grid. An appropriate number of ‘0’ bits shall be generated prior to the scrambling.
Initialization of the scrambler and RE-mappers as defined in TS38.211 [xx] use the following additional parameters:



-	[ = 1 for the lowest configured carrier,  = 2 for the 2nd lowest configured carrier,…,  = n for the nth configured carrier]
-  Antenna ports starting with 1000 for PDSCH
- 	Antenna ports starting with 2000 for PDCCH
-	q = 0 (single code word)
-	Rank 1 (single layer)

-   = 0
[bookmark: _Toc510689730]4.9.2.3.1	PDCCH
-	PDCCH modulation to be QPSK as described in TS 38.211 [x], subclause 5.1.3
-	For each subframe the required amount of bits for all PDCCHs is as follows: (# of PDCCH)*(# of CCE per PDCCH)* 6 (REG per CCE)*12 (RE per REG)*2(bits per RE) with these parameters according to the NR G -TM definitions in subclause 4.4.9.2.2
-	Generate this amount of bits according to ‘all 0’ data
- 	
-	1 CCE shall be according to TS38.211, clause 7.3.2. PDCCH using non-interleaved CCE-to-REG mapping.  PDCCH should occupy first symbol for 6 resource-element groups, where a resource element group equals one resource block during one OFDM symbol.  
-	[Perform PDCCH multiplexing and scrambling according to TS 38.211 [20], subclause 7.3.2.3]
-	Perform mapping to REs according to TS 38.211 [20], subclause 7.3.2.5
- 	NID = 0 in DM-RS sequence generation
[bookmark: _Toc510689731]4.9.2.3.2		PDSCH
-	For each slot generate the required amount of bits for all PRBs according to ‘all 0’ data
-	NRG-TMs utilize 1 user PDSCH transmissions 
-	The required amount of PDSCH ‘0’ bits within a slot and allocated PRBs shall be generated 
-	[Perform user specific scrambling according to TS 38.211 [20], subclause 7.3.1.1.] 
-	[Perform modulation of the scrambled bits with the modulation scheme defined for each user according to TS 38.211 [20], subclause 6.3.2]







-	Perform mapping of the complex-valued symbols to layer according to TS 38.211 [20], subclause 7.3.1.3.   Complex-valued modulation symbols  for codeword  shall be mapped onto the layers ,  where  is equal to 1. 
[bookmark: _Hlk525485814]-	Perform PDSCH mapping type A according to TS 38.211 [20]
-	DM-RS sequence generation according to TS 38.211 [20], subclause 7.4.1.1.1 where l is the OFDM symbol number within the slot, using symbol 3 for every other subcarrier
-	DM-RS mapping according to TS 38.211 [20], subclause 7.4.1.1.2 where type 1 configuration is considered
-	For NRG-FR2-TM PT-RS sequence generation according to TS 38.211 [20], subclause 7.4.1.2.1
-	For NRG-FR2-TM PT-RS mapping according to TS 38.211 [20], subclause 7.4.1.2.2, where l = 4, k = 2
[bookmark: _Toc481570476][bookmark: historyclause]
[Unchanged Sections]
[bookmark: _Toc527700146]6.4.3.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.
1)	Place the BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
3)	Move the AAS BS on the positioner in order that the direction to be tested aligns with the test antenna.
4)	Configure the beam peak direction of the BS according to the declared beam direction pair.
5)	Set the BS to transmit using [EG-TM 3.1] for BS type 1-O or [EG-TM x.x] for BS type 2-O, in TS 38.141-1 [3] subclause 6.1.1.1 at the manufacturers declared rated carrier output EIRP (PRated,c,EIRP).
6)	Measure the average OFDM symbol EIRP as defined in annex F in TS 38.141-1 [3] by either a) or b) below:
a)	If the test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the BS. Sum the EIRP measured on both polarizations.
b)	If the test facility supports dual polarization then measure total EIRP for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.
7)	Set the BS to transmit using [EG-TM 2] for BS type 1-O or [EG-TM x.x] for BS type 2-O, in TS 38.141-1 [3] subclause 6.1.1.1.
8)	Measure the average OFDM symbol power as defined in annex F TS 38.141 [xx] by either a) or b) below:
a)	If the test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the BS. Sum the EIRP measured on both polarizations.
b)	If the test facility supports dual polarization then measure total EIRP for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.
The measured OFDM symbols shall not contain RS, PBCH or synchronisation signals. 
9)	If BS supports 256QAM, set the channel set-up of the transmitted signal according to [EG-TM 3.1a] for BS type 1-O or [EG-TM x.x] for BS type 2-O and repeat step 1. Set to transmit a signal according to [EG-TM 2a] for BS type 1-O or [EG-TM x.x] for BS type 2-O and repeat step 3.
In addition, for multi-band RIB(s), the following steps shall apply:
10)	For multi-band RIBs and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

[Unchanged Sections]

[bookmark: _Toc527700192][bookmark: _Toc510694089]6.6.3.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.
1)	Place the NR BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the BS with the test system.
3)	Move the NR BS on the positioner in order that the direction to be tested aligns with the test antenna.
4)	Configure the beamforming settings of the NR BS according to the direction to be tested.
5)	Set the NR BS to output according to the applicable test configuration in subclause 4.7 using the corresponding test models or set of physical channels in subclause 4.9.2. 
For BS declared to be capable of single carrier operation only, set the BS to transmit a signal according to NRG-TM 3.1 if 256QAM is not supported by BS or according to NRG-TM 3.1a if 256QAM is supported by BS, at manufacturer's declared rated output power (PRated,c,EIRP).
	For BS declared to be capable of multi-carrier and/or CA operation, set the BS to transmit according to NRG-TM 3.1 if 256QAM is not supported by BS or according to NRG-TM 3.1a if 256QAM is supported by BS, on all carriers configured using the applicable test configuration and corresponding power setting specified in subclause 4.7 and 4.x.
For NRG-TM 3.1 and NRG-TM 3.1a, power back-off shall be applied if it is declared.
6)	For each carrier, measure the EVM and frequency error as defined in annex D.
7)	Repeat steps 5 and 6 for NRG-TM 2 if 256QAM is not supported by BS or for NRG-TM 2a if 256QAM is supported by BS. For NRG-TM 2 and NRG-TM 2a the OFDM symbol power (in the conformance direction) shall be at the lower limit of the dynamic range according to the test procedure in subclause 6.3.2.4 and test requirements in subclause 6.3.2.5. 
In addition, for multi-band RIB, the following steps shall apply:
8)	For multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
[bookmark: _Toc512334236][bookmark: _Toc527700202][Unchanged Sections]
6.6.4.4.2	Procedure
OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.
1)	Place the NR BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the NR BS with the test system.
3)	Move the NR BS on the positioner in order that the direction to be tested aligns with the test antenna.
4)	Configure the beamforming settings of the NR BS according to the direction of the testing.
[bookmark: _Toc515534027]5)	Set the NR BS to transmit NRG-TM1.1 or any DL signal using TX diversity, MIMO transmission or carrier aggregation, using the configuration with the minimum number of cells and reference signals.
NOTE:	For TX diversity and MIMO transmission, different ports may be configured in NR-TM (using p = 0 and 1).
	For an NR BS declared to be capable of single carrier operation only, set the NR BS to transmit according to manufacturer's declared rated output power, PRated,c,TRP.
	If the NR BS supports intra band contiguous or non-contiguous Carrier Aggregation set the NR BS to transmit using the applicable test configuration and corresponding power setting specified in subclauses 4.11.
	If the NR BS supports inter band carrier aggregation set the BR BS to transmit, for each band, a single carrier or all carriers, using the applicable test configuration and corresponding power setting specified in subclauses 4.11.
6)	Measure the time alignment error between the different reference symbols on different beams on the carrier(s).
In addition, for a multi-band RIB, the following steps shall apply:
7)	For a multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
[bookmark: _Toc508620287][bookmark: _Toc527700209][Unchanged Sections]

[bookmark: _Toc508620290][bookmark: _Toc527700212]6.7.2.4	Method of test
[bookmark: _Toc508620291][bookmark: _Toc527700213]6.7.2.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier: M; see subclause 4.9.1.
Directions to be tested: OTA coverage range reference direction (D.40).
Aggregated Channel Bandwidth positions to be tested for contiguous carrier aggregation: MBW Channel CA; see subclause 4.9.1.
For a BS declared to be capable of single carrier operation, start transmission according to NRG-FR1-TM1.1 for BS type 1-O or NRG-FR2-TM1.1 for BS type 2-O, subclause 4.9.2 at manufacturers declared rated carrier output EIRP (PRated,c,EIRP, D.11).
For a BS declared to be capable of contiguous carrier aggregation operation, set the base station to transmit according to NRG-FR1-TM1.1 for BS type 1-O or NRG-FR2-TM1.1 for BS type 2-O on all carriers configured using the applicable test configuration and corresponding power setting specified in subclause 4.8.2.3.1.
For a BS declared to be capable of multi-carrier and/or CA operation use the applicable test signal configuration and corresponding power setting specified in subclause 4.8.
[bookmark: _Hlk528061566]
[End of Text Proposal]
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