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[bookmark: _Toc116995841]Introduction
The WF of the RAN4#108bis meeting for conformance testing [1] includes following agreements:
	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.





This paper further discusses issues regarding the NCR conformance testing.
[bookmark: _Toc116995842]Discussion
 Test signal used to build Test Configurations

For NCR-Fwd and NCR-MT for FR1 tests signals used to build test configurations that are specified in 38.115-1 can be reused:
[bookmark: _Ref516750404]Table 4.7.2-1: Signal to be used to build NR repeater TCs
	Operating Band characteristics
	FDL_high – FDL_low or FUL_high – FUL_low <100 MHz (Note 2)
	FDL_high – FDL_low or FUL_high – FUL_low ≥ 100 MHz (Note 2)

	TC signal 
	BWchannel
	5 MHz (Note 1)
	20 MHz (Note 1)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing of the operating band

	NOTE 1:	If this channel bandwidth is not supported for the operating band, the narrowest supported channel bandwidth shall be used.
NOTE 2:	Either the DL operating band characteristics or the UL operating band characteristics should be considered (if different) depending on the tested transmission direction.



For NCR-Fwd and NCR-MT for FR2 tests signals used to build test configurations that are specified in 38.115-1 can be reused:
Table 4.7.2.1-1: Signal to be used to build NR TCs
	Operating band characteristics
	FDL_high – FDL_low ≤ 3250 MHz

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

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing declared per operating band (D.7)

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



Proposal 1: It is proposed to reused test signal used to build Test Configuration already specified in TS 38.115-1 and 38.115-2.

Test models
For NCR test model NCR-MT receiver sensitivity should be included for FR1 test model 1.1 (RUL-FR1-TM1.1) in conducted test specification TS 38.115-1:
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This model shall be used for tests on:
-	Repeater output power-	
-	Out of band gain
-	Unwanted emissions
-	ACLR
-	Operating band unwanted emissions
-	Transmitter spurious emissions
-	Transmitter intermodulation
-	NCR-MT receiver sensitivity
-	Receiver spurious emissions
-	Input intermodulation
-	Output intermodulation
-	ACRR
-	Transmitter OFF power
Common physical channel parameters are defined in clause 4.9.2.3.1. Specific physical channel parameters for RUL-FR1-TM1.1 are defined in table 4.9.2.3.2-1.
Table 4.9.2.2.2-1: Specific physical channel parameters of RUL-FR1-TM1.1
	Parameter
	Value

	# of PRBs PUSCH 
	NRB 

	Modulation PUSCH 
	QPSK






For NCR test model NCR-MT receiver sensitivity should be included for FR1 test model 1.1 (RUL-FR2-TM1.1) in conducted test specification TS 38.115-2:
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This model shall be used for tests on:
-	OTA output power
-	Repeater output power
-	Transmit ON/OFF power
-	Unwanted emissions
-	ACLR
-	Operating band unwanted emissions
-	Transmitter spurious emissions
-	NCR-MT receiver sensitivity
-	Receiver spurious emissions
Common physical channel parameters are defined in clause 4.9.2.3. Specific physical channel parameters for RUL-FR2-TM1.1 are defined in table 4.9.2.3.1-1.
Table 4.9.2.3.1-1: Specific physical channel parameters of RUL-FR2-TM1.1
	Parameter
	Value

	# of PRBs PUSCH 
	NRB 

	Modulation PUSCH 
	QPSK






[bookmark: _Hlk146703985]Proposal 2: It is proposed to add to TM1.1 for both FR1 and FR2 NCR-MT receiver sensitivity requirement.

NCR-MT receiver intermodulation testing
During discussion on RF core requirements following was agreed in the WF [2] regarding simultaneous reception:
	
Simultaneous reception

· [Separate requirement for NCR-MT and NCR-Fwd]
· Consider the simultaneous reception with input intermodulation requirement only. 




In the WF from conformance part [1] following was proposed related test configuration:
	
· 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.
· Other Options are not precluded.



It is well-known that the closest (in turn of frequency separation from the source signals) 3rd order intermodulation products of two CW signals at frequencies F1 and F2 are formed at the frequencies (2*F1-F2) and (2*F2-F1).
Therefore, using the currently proposed test configuration in with the two CW interfering signals cannot ensure the NCR-MT receiver capability to inhibit the generation of intermodulation interference, because the intermodulation product from the two signals is not positioned within the NCR-MT carrier and thus would not degrade the reception of the NCR-MT carrier.
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Figure 1: Test configuration option included in WF [1] -> 3rd order IMD product from the two CW signals is not positioned within the NCR-MT carrier.

To solve this problem using the currently proposed test configuration with the NCR-MT carrier adjacent to the lower passband edge and is illustrated in the figure 2 below, with modified position of f2 lower CW signal to be closer to f1 signal which will cause 3rd order intermodulation product within NCR-MT carrier:
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Figure 2: Test configuration option included in [1] -> with the NCR-MT carrier adjacent to the lower passband edge and change of CW signal position of f2
Proposal 3: It is proposed for NCR-MT Rx intermodulation test configuration to modify position of f2 for CW interfering signal.

[bookmark: _Toc116995848]Conclusion
In the paper we continue discussion on NCR conformance testing, the following Proposals were made:
[bookmark: _Toc116995849]Proposal 1: It is proposed to reused test signal used to build Test Configuration already specified in TS 38.115-1 and 38.115-2.
Proposal 2: It is proposed to add to TM1.1 for both FR1 and FR2 NCR-MT receiver sensitivity requirement.
Proposal 3: It is proposed for NCR-MT Rx intermodulation test configuration to modify position of f2 for CW interfering signal.
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