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Introduction
In the latest RAN#97e meeting, the work item [RP-222673] on NR network-controlled NCR was approved after the completion of study item phase led by RAN1. In last RAN4 meeting, we have some initial discussions for NCR conformance testing and we reached on agreement in WF [14]. In this contribution, we want to share some further views on conformance testing requirement for NCR in Rel-18.
	RAN4#107 Agreement
Issue 1-1: Downlink test for NCR-MT and NCR-Fwd
· For downlink, test NCR-MT RX requirements and NCR-Fwd requirements separately.
· Develop both separate and joint test conditions for NCR-Fwd and NCR-MT for UL
Issue 2-1: NCR-Fwd manufacturer declarations and Issue 2-2: NCR-MT manufacturer declarations
· Postpone the decision/discussion on manufacture declaration to future RAN4 meetings.
Issue 3-1: NCR-MT test model
· For test model for NCR-MT, propose to use the Rel-16 IAB-MT test model as starting point for further study.
Issue 4-2: NCR-MT measurement setup
No agreements.
Issue 4-3: How to provide the necessary control for NCR Fwd
· For conformance testing, leave the control for NC NCR for test system implementation with below optional approach:
· C-link 
· BS approach
RAN4#108 Agreement
Issue 1-1: Mixed type introduction
· Agreement:
· FFS how to address conformance testing for mixed typce 1-C and 1-H and/or mixed type 1-C and 1-O.
Issue 1-2: Simultaneous UL for NCR –Fwd and NCR-MT
· Agreement:
· Whether NCR supporting NCR-Fwd and NCR-MT simultaneous transmission is manufacture declaration basis. 
· Whether NCR supporting NCR-Fwd and NCR-MT simultaneous reception is manufacture declaration basis. 
Issue 1-3: the necessary control information of NCR-Fwd link
· Agreement:
· For the necessary control information of NCR-Fwd link, leave it as TE’s implementation.
Issue 2-2: NCR-MT measurement setup
· Agreement: 
· Use the existing measurement setup for Rel-16 IAB-MT as starting point for NCR-MT measurement setup
Issue 3-1: Proposals in R4-2313008 (Ericsson)
· Agreement:
· For NCR-FWD DL testing, continue to use the test configurations already defined in 38.115.
· For NCR-MT RX testing, place a single NCR-MT carrier at the upper and lower edges of the RF bandwidth (in each band, if applicable).
· For the separate UL testing configurations, the proposals 1 and 2 can be used for NCR-FWD UL and NCR-MT TX.
RAN4#108bis Agreement [R4-2316908]
Issue 1-1: Mixed type introduction
· Agreement:
· The Mixed type of NCR will not be introduced in Rel-18.
Issue 3-1: Test configuration
· For the joint UL test configuration following is consider:
· Option 1:
· Place an NCR-MT carrier at the lower end of each passband Generate an NR carrier using test equipment at the upper edge of each passband, and a second NR carrier adjacent to the NCR-MT carrier within each passband. For each passband, if there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the upper end of the passband.
· Place an NCR-MT carrier at the upper end of each passband. Generate an NR carrier using test equipment at the lower edge of each passband, and a second NR carrier adjacent to the NCR-MT carrier within each passband. For each passband, if there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the upper end of the passband.
· Other Options are not precluded.
RAN4#109 Agreement [R4-2321083]
Issue 1-1: Simultaneously Tx/Rx 
· Agreement: 
· Support of simultaneous Tx of NCR-Fwd and NCR-MT is manufacturer declaration basis. Simultaneous Tx declaration is assumed to be aligned with related capability signaling, if any. 
· Simultaneously Rx is mandatory for NCR.
Issue 3-1: Test configuration of simultaneously Tx
· Agreements:
· For single passband:
· Place an NCR-MT carrier at the lower end of the passband. Generate an NR carrier using test equipment at the upper edge of the passband, and a second NR carrier adjacent to the NCR-MT carrier within the passband. If there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the upper end of the passband.
· Place an NCR-MT carrier at the upper end of the passband. Generate an NR carrier using test equipment at the lower edge of the passband, and a second NR carrier adjacent to the NCR-MT carrier within the passband. If there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the lower end of the passband.
· For multiple passband:
· Place an NCR-MT carrier at the lower end of each passband. Generate an NR carrier using test equipment at the upper edge of each passband, and a second NR carrier adjacent to the NCR-MT carrier within each passband. For each passband, if there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the upper end of the passband.
· Place an NCR-MT carrier at the upper end of each passband. Generate an NR carrier using test equipment at the lower edge of each passband, and a second NR carrier adjacent to the NCR-MT carrier within each passband. For each passband, if there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the lower end of the passband.
· Place an NCR-MT carrier at the lower end of the lower passband and place an NCR-MT carrier at the upper end of the upper passband. Generate an NR carrier using test equipment at the opposite edge of each passband, and a second NR carrier adjacent to the NCR-MT carrier within each passband. For each passband, if there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the opposite end of the passband.
· Place an NCR-MT carrier at the upper end of the lower passband and place an NCR-MT carrier at the lower end of the upper passband. Generate an NR carrier using test equipment at the opposite edge of each passband, and a second NR carrier adjacent to the NCR-MT carrier within each passband. For each passband, if there is insufficient space for the NR carriers then remove firstly the NR carrier adjacent to the NCR-MT carrier and then if needed the NR carrier at the opposite end of the passband.
Issue 3-2: Test signal
· Agreements: 
· Reuse test signal used to build Test Configuration already specified in TS 38.115-1 and 38.115-2 as the baseline.
Issue 3-3: Test model
· Way forward: further discuss with following options and other options are not precluded.
· Option 1: At least LA NCR-MT SEM requirements should also be tested under edge_1PRB_left and edge_1PRB_right RB allocations with max Tx power. Additional test mode beside IAB testing modes should be added.
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2.1. Test model
During the previous RAN4 meeting, there were some further discussions on the test model especially for LA NCR-MT with the SEM testing on edge PRBs with maximum output power. However as we known that for edge PRBs with maximum output power, usually there would be some MPR in order to meet the SEM/ACLR/ EVM/in-band emission requirement. For NCR-MT, there are no power class defined for it and there are also no MPR requirement defined for it even though lots of LA NCR-MT RF requirements are reusing from the UE RF requirement. 
Based on the above background, we propose not to consider the LA NCR-MT SEM requirements to be tested under edge_1PRB_left and edge_1PRB_right RB allocations with max Tx power since this is quite difficult to meet the corresponding RF requirement without any power reduction. 
Proposal 1: not to consider the LA NCR-MT SEM requirement to be tested under edge_1PRB_left and edge_1PRB_right RB allocations with max Tx power. 
[image: IMG_256]
Figure 1. illustration of edge PRBs, Inner RB allocations and outer RB allocations.
Table 6.2.2-1 Maximum power reduction (MPR) for power class 3
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 3.51
	≤ 1.21
	≤ 0.21

	
	
	≤ 0.52
	≤ 0.52
	02

	
	Pi/2 BPSK w Pi/2 BPSK DMRS
	≤ 0.52
	 02
	02

	
	QPSK
	≤ 1
	0

	
	16 QAM
	≤ 2
	≤ 1

	
	64 QAM
	≤ 2.5

	
	256 QAM
	≤ 4.5

	CP-OFDM
	QPSK
	≤ 3
	≤ 1.5

	
	16 QAM
	≤ 3
	≤ 2

	
	64 QAM
	≤ 3.5

	
	256 QAM
	≤ 6.5

	[bookmark: _Hlk525291220]NOTE 1:	Applicable for UE operating in TDD mode with Pi/2 BPSK modulation and UE indicates support for UE capability powerBoosting-pi2BPSK and if the IE powerBoostPi2BPSK is set to 1 and 40 % or less slots in radio frame are used for UL transmission for bands n40, n41, n77, n78 and n79. The reference power of 0 dB MPR is 26 dBm.
NOTE 2:	Applicable for UE operating in FDD mode, or in TDD mode in bands other than n40, n41, n77, n78 and n79 with Pi/2 BPSK modulation and if the IE powerBoostPi2BPSK is set to 0 and if more than 40 % of slots in radio frame are used for UL transmission for bands n40, n41, n77, n78 and n79. 



Table 6.2.2-2 Maximum power reduction (MPR) for power class 2
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 3.5
	≤ 0.5
	0

	
	QPSK
	≤ 3.5
	≤ 1
	0

	
	16 QAM
	≤ 3.5
	≤ 2
	≤ 1

	
	64 QAM
	≤ 3.5
	≤ 2.5

	
	256 QAM
	≤ 4.5

	CP-OFDM
	QPSK
	≤ 3.5
	≤ 3
	≤ 1.5

	
	16 QAM
	≤ 3.5
	≤ 3
	≤ 2

	
	64 QAM
	≤ 3.5

	
	256 QAM
	≤ 6.5


2.2. MU and TT
Since NCR-Fwd part is supposed to the same as Rel-17 RF repeater, there should be also no difference from the conformance testing perspective, therefore we propose to reuse the MU and TT value defined in Rel-17 NCR as baseline for NCR-Fwd type 1-C/H and type 2-O.
Proposal 2: to use the MU and TT value defined in Rel-17 NCR as baseline for NCR-Fwd type 1-C/H and type 2-O.
However it’s well known that NCR is supposed to have one more hardware entities NCR-MT in addition to NCR-FWD and there are also some specific RF requirement defined for NCR-FWD. At least from our understanding, for WA NCR-MT, MU and TT values could be reused from BS MU/TT requirement as defined in TS 38.141-1/2, however for LA NCR-MT, the test tolerance requirement could be reused from TS38.521-1/2. 
Proposal 3: for WA NCR-MT, MU and TT values could be reused from BS MU/TT requirement as defined in TS 38.141-1/2, however for LA NCR-MT, the test tolerance requirement could be reused from TS38.521-1/2.
Table 2.2-1: Maximum Test System uncertainty for conducted characteristics tests for NCR
	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2 NCR output power 
	
	

	6.3 Frequency stability
	
	

	6.4 Out of band gain
	
	

	6.5.2 ACLR/ CACLR

	
	

	6.5.3 Operating band unwanted emission

	
	

	6.5.4 Spurious emissions
	
	

	6.6 EVM
	
	

	6.7 Input intermodulation
	
	

	6.8 Output intermodulation
	
	

	6.9 ACRR
	
	

	6.10.1 Transmit ON/OFF power
	
	

	6.10.1 Transmitter transient period
	N/A
	

	[bookmark: _Toc155781154][bookmark: _Toc155428136]6.11	Output power dynamics

	
	

	6.12	Transmit signal quality

	
	

	[bookmark: _Toc75467366][bookmark: _Toc76509388][bookmark: _Toc45888316][bookmark: _Toc45888915][bookmark: _Toc21344384][bookmark: _Toc29801871][bookmark: _Toc69084356][bookmark: _Toc36107662][bookmark: _Toc61367611][bookmark: _Toc155428145][bookmark: _Toc83580717][bookmark: _Toc68230943][bookmark: _Toc155781163][bookmark: _Toc29802295][bookmark: _Toc37251436][bookmark: _Toc76718378][bookmark: _Toc61372994][bookmark: _Toc84405226][bookmark: _Toc84413835][bookmark: _Toc29802920]6.13	Transmit intermodulation

	
	

	[bookmark: _Toc37254769][bookmark: _Toc19739][bookmark: _Toc155781168][bookmark: _Toc21343080][bookmark: _Toc29770046][bookmark: _Toc29799545][bookmark: _Toc37255412][bookmark: _Toc155428150]6.14	Conducted reference sensitivity

	
	

	[bookmark: _Toc8296][bookmark: _Toc29799573][bookmark: _Toc21343108][bookmark: _Toc155428154][bookmark: _Toc155781172][bookmark: _Toc37254797][bookmark: _Toc37255440][bookmark: _Toc29770074]6.15	Conducted maximum input level

	
	

	[bookmark: _Toc155428155][bookmark: _Toc23673][bookmark: _Toc155781173]6.16	Conducted adjacent channel selectivity

	
	

	[bookmark: _Toc155428160][bookmark: _Toc22860][bookmark: _Toc21343119][bookmark: _Toc37255451][bookmark: _Toc155781178][bookmark: _Toc29770085][bookmark: _Toc37254808][bookmark: _Toc29799584]6.17	Conducted blocking characteristics

	
	

	[bookmark: _Toc21343144][bookmark: _Toc37254833][bookmark: _Toc37255476][bookmark: _Toc155781182][bookmark: _Toc155428164][bookmark: _Toc29770110][bookmark: _Toc29799609][bookmark: _Toc5867]6.18	Conducted spurious response

	
	

	[bookmark: _Toc11319][bookmark: _Toc155781185][bookmark: _Toc37255482][bookmark: _Toc21343150][bookmark: _Toc29799615][bookmark: _Toc37254839][bookmark: _Toc155428167][bookmark: _Toc29770116]6.19	Conducted intermodulation characteristics

	
	

	[bookmark: _Toc155428171][bookmark: _Toc29770126][bookmark: _Toc29799625][bookmark: _Toc37254849][bookmark: _Toc155781189][bookmark: _Toc21343160][bookmark: _Toc649][bookmark: _Toc37255492]6.20	Conducted spurious emissions

	
	




Table 2.2-2: Maximum Test System uncertainty for radiated characteristics tests for NCR
	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2 Radiated transmit power (EIRP)
	Normal condition:
±1.7 dB (24.25 – 29.5 GHz)
±2.0 dB (37 – 43.5 GHz)
±2.2 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	
	Extreme condition:
±3.1 dB (24.25 – 29.5 GHz)
±3.3 dB (37 – 43.5 GHz)
±3.5 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	6.3 OTA NCR output power (TRP)
	±2.1 dB (24.25 – 29.5 GHz)
±2.4 dB (37 – 43.5 GHz)
±2.6 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	6.4 OTA frequency stability
	±1] Hz
Measurement results of  [5000] Hz
	

	6.5 OTA out of band gain
	±2.1 dB, 24.25GHz < f ≦ 29.5GHz
±2.4 dB, 37GHz < f ≦ 43,5GHz
±2.6 dB, 43.5GHz < f ≦ 48.2GHz

	

	6.6.2 OTA ACLR
	Relative ACLR:
±2.3 dB (24.25 – 29.5 GHz)
±2.6 dB (37 – 43.5 GHz)
±2.8 dB (43.5 GHz < f ≤ 48.2 GHz)

Absolute ACLR: 
±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 43.5 GHz)
±2.9 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	6.6.3 OTA operating band unwanted emission
	±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 43.5 GHz)
±2.9 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	6.6.4 OTA spurious emissions
	±2.3 dB, 30 MHz ≤ f ≤ 6 GHz
±2.7 dB, 6 GHz < f ≤ 40 GHz
±5.0 dB, 40 GHz < f ≤ 60 GHz
	

	6.7 OTA EVM
	1.25% signal analyser
2% stimulus signal
	

	6.8 OTA input intermodulation
	±2.0 dB, f ≤ 3.0 GHz
±2.6 dB, 3.0 GHz < f ≤ 4.2 GHz
±3.2 dB, 4.2 GHz < f ≤ 6.0 GHz
	

	6.9 OTA ACRR
	±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 43.5 GHz)
±2.9 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	6.10.1 OTA transmitter OFF power
	±2.9 dB (24.25 – 29.5 GHz)
±3.3 dB (37 – 43.5 GHz)
±3.6 dB (43.5 GHz < f ≤ 48.2 GHz)
	

	6.10.2 OTA transient period
	N/A
	

	[bookmark: _Toc12005][bookmark: _Toc155781285][bookmark: _Toc155428267]6.10	OTA output power dynamics

	
	

	[bookmark: _Toc155781288][bookmark: _Toc18287][bookmark: _Toc155428270]6.11	OTA transmit signal quality

	
	

	[bookmark: _Toc155428279][bookmark: _Toc5753][bookmark: _Toc155781297]6.12	OTA reference sensitivity

	
	

	[bookmark: _Toc155428282][bookmark: _Toc2083][bookmark: _Toc155781300]6.13	OTA maximum input level

	
	

	[bookmark: _Toc18113][bookmark: _Toc155428285][bookmark: _Toc155781303]6.14	OTA adjacent channel selectivity

	
	

	[bookmark: _Toc155428288][bookmark: _Toc28423][bookmark: _Toc155781306]6.15	OTA blocking characteristics

	
	

	[bookmark: _Toc155781309][bookmark: _Toc25566][bookmark: _Toc155428291]6.16	OTA spurious emissions

	
	



2.3. Manufacturing declaration
During the previous RAN4 meetings, there were some discussions on the declaration for NCR-Fwd and NCR-MT, however it was agreed to postpone the discussion due to the uncertainty of some core requirement of NCR RF requirement. Until the last RAN4 meeting, the core requirement for NCR has been completed, therefore we would like to share some initial views on the manufacture declarations for NCR. As shown in the following table, the manufacture declaration for NCR is supposed to be similar as RF repeater defined in Rel-17. One additional column is added for NCR-MT since some declaration are also needed for NCR-MT. In addition, as we agreed in the last RAN4 meeting, the simultaneous Tx between NCR-MT and NCR-FWD is also up to the manufacture declarations.  
Table 2.3-1: Manufacturer declarations for NCR type 1-C and type 1-H conducted test requirements
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	NCR-Fwd
	NCR-MT

	D.1
	NCR class
	NCR class of the NCR, declared as Wide Area NCR, Medium Range NCR, or Local Area NCR.
	
	

	D.2
	Operating bands and passband frequency ranges
	List of NR operating band(s) supported by single-band connector(s) and/or multi-band connector(s) of the NCR and passband frequency range(s) within the operating band(s) that the NCR can operate in. 
Declarations shall be made per antenna connector.
	
	

	D.3
	Spurious emission category
	Declare the NCR spurious emission category as either category A or B with respect to the limits for spurious emissions, as defined in Recommendation ITU-R SM.329 [4]. 
	
	

	D.4
	Additional operating band unwanted emissions
	The manufacturer shall declare whether the NCR under test is intended to operate in geographic areas where the additional operating band unwanted emission limits defined in clause 6.6.4.5.6 apply. (Note 2, Note 3).
	
	

	D.5
	Co-existence with other systems
	The manufacturer shall declare whether the NCR under test is intended to operate in geographic areas where one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA, PHS and/or NR operating in another band are deployed. 
	
	

	D.6
	Co-location with other base stations, NCRs and IABs
	The manufacturer shall declare whether the NCR under test is intended to operate co-located with Base Stations, NCRs and IABs of one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA and/or NR operating in another band. 
	
	

	D.7
	Single band connector or multi-band connector
	Declaration of the single band or multi-band capability of single band connector(s) or multi-band connector(s), declared for every connector.
	
	

	D.8
	Other band combination multi-band restrictions
	Declare any other limitations under simultaneous operation in the declared band combinations (D.12) for each multi-band connector which have any impact on the test configuration generation.
Declared for every multi-band connector.
	
	

	D.9
	Rated output power per passband (Prated,p,AC)
	Conducted rated output power per passband, per single band connector or multi-band connector.
Declared per supported passband, per antenna connector. (Note 1)
	
	

	D.10
	Rated total output power (Prated,t,AC)
	Conducted total rated output power.
Declared per supported operating band, per antenna connector.
For multi-band connectors declared for each supported operating band in each supported band combination. (Note 1)
	
	

	D.11
	Rated multi-band total output power, Prated,MB,TABC
	Conducted multi-band rated total output power.
Declared per supported operating band combinations, per multi-band connector. (Note 1)
	
	

	D.12
	Operating band combination support
	List of operating bands combinations supported by single-band connector(s) and/or multi-band connector(s) of the NCR. Declared per antenna connector.
	
	

	D.13
	Equivalent connectors
	List of antenna connectors which have been declared equivalent.
Equivalent connectors imply that the antenna connector are expected to behave in the same way when presented with identical signals under the same operating conditions. All declarations made for the antenna connector are identical and the transmitter unit and/or receiver unit driving the antenna connector are of identical design.
	
	

	D.14
	Connecting network loss range for NCR testing with ancillary RF amplifiers
	Declaration of the range of connecting network losses (in dB) for NCR type 1-C testing with ancillary Tx RF amplifier only, or with Rx RF amplifier only, or with combined Tx/Rx RF amplifiers. (Note 4)
	
	

	D.15
	Long delay NCR
	Declared only if the NCR internal delay between the input and output for this NCR does not fit within the TDD transient time. The NCR is intended for situations in which it will not cause interference to other nodes. This is achieved by RF isolation or by reservation of longer guard periods, which degrades frame utilization. The length of NCRs internal delay is declared using this declaration.
	
	

	D.16
	Input signal power level for maximum output power
	Declaration of input signal power level required to reach maximum output power. Declared per passband.
	
	

	D.17
	NCR radiating direction
	Declaration on whether the NCR is intended to radiate in DL, UL or both. Testing shall be performed only for the direction(s) in which the NCR radiates.
	
	

	D.18
	Support of simultaneous Tx of NCR-Fwd and NCR-MT 
	Declaration on whether the NCR support the simultaneous Tx of NCR-Fwd and NCR-MT 
	
	

	NOTE 1:	If a NCR is capable of 256QAM operation then up to two rated output power declarations may be made. One declaration is applicable when configured for 256QAM operation, and the other declaration is applicable when not configured for 256QAM operation. If a NCR is not capable of 256QAM operation, only one declaration can be made.
NOTE 2:	If NCR is declared to support Band n20 (D.2), the manufacturer shall declare if the NCR may operate in geographical areas allocated to broadcasting (DTT). Additionally, related declarations of the emission levels and maximum output power shall be declared.
NOTE 3:	If NCR BS is declared to support Band n24 (D.2), the manufacturer shall declare if the NCR may operate in geographical areas where FCC regulations apply. Additionally, related declarations of the emission levels and maximum output power shall be declared.
NOTE 4:	This manufacturer declaration is optional. 



Table 2.3-2: Manufacturers declarations for NCR type 2-O radiated test requirements
	Declaration identifier
	Declaration
	Description
		
Applicability

	
	
	
	NCR-Fwd
	NCR-MT

	D.1
	Coordinate system reference point
	Location of coordinated system reference point in reference to an identifiable physical feature of the NCR enclosure.
	
	

	D.2
	Coordinate system orientation
	Orientation of the coordinate system in reference to an identifiable physical feature of the NCR enclosure.
	
	

	D.3
	Beam identifier
	A unique title to identify a beam, e.g. a, b, c or 1, 2, 3. The vendor may declare any number of beams with unique identifiers. The minimum set to declare for conformance, corresponds to the beams at the reference beam direction with the highest intended EIRP, and covering the properties listed below:
1)	A beam with the narrowest intended BeWθ and narrowest intended BeWϕ possible when narrowest intended BeWθ is used.
2)	A beam with the narrowest intended BeWϕ and narrowest intended BeWθ possible when narrowest intended BeWϕ is used.
3)	A beam with the widest intended BeWθ and widest intended BeWϕ possible when widest intended BeWθ is used.
4)	A beam with the widest intended BeWϕ and widest intended BeWθ possible when widest intended BeWϕ is used.
5)	A beam which provides the highest intended EIRP of all possible beams.
When selecting the above five beam widths for declaration, all beams that the NCR is intended to produce shall be considered, including beams that during operation may be identified by any kind of cell or UE specific reference signals, with the exception of any type of beam that is created from a group of transmitters that are not all phase synchronised.
(Note 1)
	
	

	D.4
	Operating bands and passband frequency ranges
	List of NR operating band(s) supported by the NCR and passband frequency range(s) within the operating band(s) that the NCR can operate in. 
Supported bands declared for every beam (D.3). (Note 2)
	
	

	D.5
	NCR class
	Declared as Wide Area NCR, Medium Range NCR, or Local Area NCR.
	
	

	D.6
	OTA peak directions set reference beam direction pair
	The beam direction pair, describing the reference beam peak direction and the reference beam centre direction. Declared for every beam (D.3).
	
	

	D.7
	OTA peak directions set
	The OTA peak directions set for each beam. Declared for every beam (D.3).
	
	

	D.8
	OTA peak directions set maximum steering direction(s)
	The beam direction pair(s) corresponding to the following points:
1)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive Φ direction, while the θ value being the closest possible to the reference beam centre direction.
2)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the negative Φ direction, while the θ value being the closest possible to the reference beam centre direction.
3)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive θ direction, while the Φ value being the closest possible to the reference beam centre direction.
4)	The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the negative θ direction, while the Φ value being the closest possible to the reference beam centre direction.
The maximum steering direction(s) may coincide with the reference beam centre direction.
Declared for every beam (D.3).
	
	

	D.9
	Rated beam EIRP
	The rated EIRP level per passband (Prated,p,EIRP) at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (D.8), as well as the reference beam direction pair (D.8). Declared for every beam (D.3).
(Note 5, 6, 7)
	
	

	D.10
	Beamwidth
	The beamwidth for the reference beam direction pair and the four maximum steering directions. Declared for every beam (D.3).
	
	

	D.11
	Equivalent beams
	List of beams which are declared to be equivalent.
Equivalent beams imply that the beams are expected to have identical OTA peak directions sets and intended to have identical spatial properties at all steering directions within the OTA peak directions set when presented with identical signals. All declarations (D.4 – D.10) made for the beams are identical and the transmitter unit, RDN and antenna array responsible for generating the beam are of identical design.
	
	

	D.12
	Parallel beams
	List of beams which have been declared equivalent (D.11) and can be generated in parallel using independent RF power resources.
Independent power resources mean that the beams are transmitted from mutually exclusive transmitter units.
	
	

	D.13
	OTA coverage range
	Declared as a single range of directions within which selected TX OTA requirements are intended to be met.
(Note 3)
	
	

	D.14
	OTA coverage range reference direction
	The direction describing the reference direction of the OTA coverage range (D.13).
(Note 4)
	
	

	D.15
	OTA coverage range maximum directions
	The directions corresponding to the following points:
1)	The direction determined by the maximum φ value achievable inside the OTA coverage range, while θ value being the closest possible to the OTA coverage range reference direction.
2)	The direction determined by the minimum φ value achievable inside the OTA coverage range, while θ value being the closest possible to the OTA coverage range reference direction.
3)	The direction determined by the maximum θ value achievable inside the OTA coverage range, while φ value being the closest possible to the OTA coverage range reference direction.
4)	The direction determined by the minimum θ value achievable inside the OTA coverage range, while φ value being the closest possible to the OTA coverage range reference direction.
	
	

	D.16
	The rated passband OTA NCR power, Prated,p,TRP
	Prated,p,TRP is declared as TRP OTA power per passband, declared per supported operating band.
(Note 5, 7)
	
	

	D.17
	Rated transmitter TRP, Prated,t,TRP
	Rated total radiated output power.
Declared per supported operating band.
(Note 5, 7)
	
	

	D.18
	Spurious emission category
	Declare the NCR spurious emission category as either category A or B with respect to the limits for spurious emissions, as defined in Recommendation ITU-R SM.329 [4].
	
	

	D.19
	Additional operating band unwanted emissions
	The manufacturer shall declare whether the NCR under test is intended to operate in geographic areas where the additional operating band unwanted emission limits defined in clause 6.7.4 apply.
	
	

	D.20
	Co-existence with other systems
	The manufacturer shall declare whether the NCR under test is intended to operate in geographic areas where one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA and/or PHS operating in another operating band are deployed.
	
	

	D.21
	Supported frequency range of the NR operating band
	List of supported frequency ranges representing fractional bandwidths (FBW) of operating bands with FBW larger than 6%.
	
	

	D.22
	Rated beam EIRP at lower end of the fractional bandwidth (Prated,out,FBWlow)
	The rated EIRP level per passband at lower frequency range of the fractional bandwidth (Prated,out,FBWlow), at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (D.10), as well as the reference beam direction pair (D.6).
Declared per beam for all supported frequency ranges (D.21).
(Note 5, 6, 7)
	
	

	D.23
	Rated beam EIRP at higher frequency range of the fractional bandwidth (Prated,out,FBWhigh)
	The rated EIRP level per passband at higher frequency range of the fractional bandwidth (Prated,out,FBWhigh), at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (D.10), as well as the reference beam direction pair (D.6).
Declared per beam for all supported frequency ranges in (D.21).
(Note 5, 6, 7)]
	
	

	D.24
	Long delay NCR
	Declared only if the NCR internal delay between the input and output for this NCR does not fit within the TDD transient time. The NCR is intended for situations in which it will not cause interference to other nodes. This is achieved by RF isolation or by reservation of longer guard periods, which degrades frame utilization. The length of NCRs internal delay is declared using this declaration.
	
	

	D.25
	Input signal EIRP for maximum output power
	Declaration of input signal EIRP required to reach maximum output power. Declared per passband.
	
	

	D.26
	NCR radiating direction
	Declaration on whether the NCR is intended to radiate in DL, UL or both. Testing shall be performed only for the direction(s) in which the NCR radiates.
	
	

	D.27
	Maximum NCR RF Bandwidth
	Maximum NCR RF Bandwidth in the operating band for single-band operation. Declared per supported operating band. (Note 8)
	
	

	D.28
	Support of simultaneous Tx of NCR-Fwd and NCR-MT 
	Declaration on whether the NCR support the simultaneous Tx of NCR-Fwd and NCR-MT
	
	

	NOTE 1:	Depending on the capability of the system some of these beams may be the same. For those same beams, testing is not repeated.
NOTE 2:	These operating bands are related to their respective single‑band RIBs.
NOTE 3:	OTA coverage range is used for conformance testing of such TX OTA requirements as frequency error or EVM.
NOTE 4:	The OTA coverage range reference direction may be the same as the Reference beam direction pair (D.8) but does not have to be.
NOTE 5:	If a NCR type 2-O is capable of 64QAM operation but not capable of 256QAM operation, then up to two rated output power declarations may be made. One declaration is applicable when configured for 64QAM operation and the other declaration is applicable when not configured for 64QAM operation.
NOTE 6:	If D.22 and D.23 are declared for certain frequency range (D.21), there shall be no "Rated beam EIRP" declaration (D.9) for the operating band containing that particular frequency range.
NOTE 7:	If a BS type 2-O is capable of 256QAM operation, then up to three rated output power declarations may be made. One declaration is applicable when configured for 256QAM operation, a different declaration is applicable when configured for 64QAM operation and the other declaration is applicable when not configured neither for 256QAM nor 64QAM operation.
NOTE 8:	Parameters for contiguous or non-contiguous spectrum operation in the operating band are assumed to be the same unless they are separately declared. When separately declared, they shall still use the same declaration identifier.



Conclusions
In this contribution, we want to share some further views on the conformance testing requirement for NCR proposals are made as following:
Proposal 1: not to consider the LA NCR-MT SEM requirement to be tested under edge_1PRB_left and edge_1PRB_right RB allocations with max Tx power. 
Proposal 2: to use the MU and TT value defined in Rel-17 NCR as baseline for NCR-Fwd type 1-C/H and type 2-O.
Proposal 3: for WA NCR-MT, MU and TT values could be reused from BS MU/TT requirement as defined in TS 38.141-1/2, however for LA NCR-MT, the test tolerance requirement could be reused from TS38.521-1/2.
Proposal 4: to consider the manufacture declaration for NCR as shown in Table 2.3.1 and Table 2.3.2 as starting point. 
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