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[bookmark: _Toc116995841]Introduction
	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.



The WF of the RAN4#108 meeting for conformance testing [1] includes following agreements:


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.

Repeater Test Configurations (RTCs) generation

RTC1 and RTC2 test configurations should be updated according WF [1] to include NCR-MT. Following definitions can be used for conducted repeater test specification for RTC1 and RTC2 generation in TS 38.115-1:
	[bookmark: _Toc121756637][bookmark: _Toc121820207][bookmark: _Toc124157957][bookmark: _Toc82595044][bookmark: _Toc76544944][bookmark: _Toc75242598][bookmark: _Toc74961687][bookmark: _Toc66727884][bookmark: _Toc61182571][bookmark: _Toc58862578][bookmark: _Toc58860074][bookmark: _Toc53182333][bookmark: _Toc45884310][bookmark: _Toc37272064][bookmark: _Toc36645010][bookmark: _Toc29809635][bookmark: _Toc21099837][bookmark: _Toc120613098][bookmark: _Toc121756638][bookmark: _Toc121820208][bookmark: _Toc124157958]4.7.3	RTC1: Contiguous spectrum operation
The purpose of test configuration RTC1 is to test all repeater requirements that need an input signal in the passband when there is only one passband per operating band.
4.7.3.1	RTC1 generation
RTC1 shall be constructed on a per band basis using the following method:
-	Declared maximum passband Bandwidth supported shall be used;
-	For repeater not declared to support NCR-MT, sSelect the carrier to be tested according to 4.7.2 and place it adjacent to the lower passband edge. If the width of the passband is at least twice the bandwidth of the signal to be tested then place a second signal adjacent to the upper passband edge. Otherwise reposition the carrier to be tested according to the single carrier test frequencies described in section 4.9.1.
- 	For repeater declared to support NCR-MT, select the carrier to be tested according to 4.7.2 and place NCR-MT carrier containing the C-link at the lower passband edge. If the width of the passband is at least twice the bandwidth of the signal to be tested then place a second signal adjacent to the upper passband edge. Otherwise reposition the NCR-MT carrier containing the C-link to be tested according to the single carrier test frequencies described in section 4.9.1.




	[bookmark: _Toc82595049][bookmark: _Toc76544949][bookmark: _Toc75242603][bookmark: _Toc74961692][bookmark: _Toc66727889][bookmark: _Toc61182576][bookmark: _Toc58862583][bookmark: _Toc58860079][bookmark: _Toc53182338][bookmark: _Toc45884315][bookmark: _Toc37272069][bookmark: _Toc36645015][bookmark: _Toc29809640][bookmark: _Toc21099842][bookmark: _Toc120613100][bookmark: _Toc121756640][bookmark: _Toc121820210][bookmark: _Toc124157960]4.7.5	RTC2: Non-contiguous spectrum operation
The purpose of RTC2 is to test all repeater requirements that need an input signal in the passband when there is more than one passband per operating band.
[bookmark: _Toc82595050][bookmark: _Toc76544950][bookmark: _Toc75242604][bookmark: _Toc74961693][bookmark: _Toc66727890][bookmark: _Toc61182577][bookmark: _Toc58862584][bookmark: _Toc58860080][bookmark: _Toc53182339][bookmark: _Toc45884316][bookmark: _Toc37272070][bookmark: _Toc36645016][bookmark: _Toc29809641][bookmark: _Toc21099843][bookmark: _Toc120613101][bookmark: _Toc121756641][bookmark: _Toc121820211][bookmark: _Toc124157961]4.7.5.1	RTC2 generation
RTC2 is constructed on a per band basis using the following method:
-	The repeater passband bandwidths shall be the maximum passband Bandwidth supported for multiple passbands (D.11). The repeater RF Bandwidth consists of one sub-block gap and the two highest and lowest declared passbands .
-	For repeater not declared to support NCR-MT, for each passband, select the carrier to be tested according to 4.7.2. If the width of the passband is at least twice that of the carrier to be tested then place a carrier adjacent to the upper passband edge and another carrier (as described in 4.7.2) adjacent to the lower passband edge. Otherwise, tests shall be applied with one carrier adjacent to the lower sub-block edge and one carrier adjacent to the upper sub-block edge for each sub-block gap.
-	For repeater declared to support NCR-MT, for each passband, select the carrier to be tested according to 4.7.2 and place NCR-MT carrier containing the C-link at the lower passband edge. If the width of the passband is at least twice that of the carrier to be tested then place another carrier (as described in 4.7.2) adjacent to the upper passband edge. Otherwise, tests shall be applied with one NCR-MT carrier containing the C-link adjacent to the lower sub-block edge and one carrier adjacent to the upper sub-block edge for each sub-block gap.
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.




Following definitions can be used for radiated repeater test specification for RTC1 and RTC2 generation in TS 38.115-2:
	[bookmark: _Toc121818336][bookmark: _Toc121818560][bookmark: _Toc124158315]4.7.2.2.1	RTC1 generation
RTC1 shall be constructed on a per band basis using the following method:
-	Declared maximum passband Bandwidth supported shall be used;
-	For repeater not declared to support NCR-MT, sSelect the carrier to be tested according to 4.7.2 and place it adjacent to the lower passband edge. If the width of the passband is at least twice the bandwidth of the signal to be tested then place a second signal adjacent to the upper passband edge. Otherwise reposition the carrier to be tested according to the single carrier test frequencies described in section 4.9.1.
-	For repeater declared to support NCR-MT, select the carrier to be tested according to 4.7.2 and place NCR-MT carrier containing the C-link at the lower passband edge. If the width of the passband is at least twice the bandwidth of the signal to be tested then place a second signal adjacent to the upper passband edge. Otherwise reposition the NCR-MT carrier containing the C-link to be tested according to the single carrier test frequencies described in section 4.9.1.
The test configuration should be constructed sequentially on a per band basis. All configured component carriers are transmitted simultaneously in the tests where the repeater should be ON.




	[bookmark: _Toc58915594][bookmark: _Toc28119][bookmark: _Toc21102596][bookmark: _Toc53182927][bookmark: _Toc66693644][bookmark: _Toc45885818][bookmark: _Toc82536229][bookmark: _Toc29810445][bookmark: _Toc76544107][bookmark: _Toc74915596][bookmark: _Toc58917775][bookmark: _Toc25153][bookmark: _Toc37272743][bookmark: _Toc36635797][bookmark: _Toc76114221][bookmark: _Toc121818339][bookmark: _Toc121818563][bookmark: _Toc124158318]4.7.2.4.1	RTC2 generation
RTC2 is constructed on a per band basis using the following method:
The repeater passband bandwidths shall be the maximum passband Bandwidth supported for multiple passbands (D.11). The repeater RF Bandwidth consists of one sub-block gap and the two highest and lowest declared passbands .
-	For repeater not declared to support NCR-MT, for each passband, select the carrier to be tested according to 4.7.2. If the the width of the passband is at least twice that of the carrier to be tested then place a carrier adjacent to the upper passband edge and another carrier (as described in 4.7.2) adjacent to the lower passband edge. Otherwise, tests shall be applied with one carrier adjacent to the lower sub-block edge and one carrier adjacent to the upper sub-block edge for each sub-block gap.
-	For repeater declared to support NCR-MT, for each passband, select the carrier to be tested according to 4.7.2 and place NCR-MT carrier containing the C-link at the lower passband edge of the NCR passband bandwidth. If the the width of the passband is at least twice that of the carrier to be tested then place a carrier adjacent to the upper passband edge and another carrier (as described in 4.7.2) adjacent to the lower passband edge. Otherwise, tests shall be applied with one NCR-MT carrier containing the C-link adjacent to the lower sub-block edge and one carrier adjacent to the upper sub-block edge for each sub-block gap.
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.




Proposal 2: It is proposed to use RTC1 and RTC generation description to TS 38.115-1 and TS 38.115-2 as presented above.
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:
	[bookmark: _Toc73962783][bookmark: _Toc75259960][bookmark: _Toc75275500][bookmark: _Toc75276011][bookmark: _Toc76541510][bookmark: _Toc82437279][bookmark: _Toc89944644][bookmark: _Toc120613120][bookmark: _Toc121756660][bookmark: _Toc121820230][bookmark: _Toc124157980][bookmark: _Hlk146703800][bookmark: _Hlk146703811]4.9.2.3.2	FR1 test model 1.1 (RUL-FR1-TM1.1)
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:
	[bookmark: _Toc9493][bookmark: _Toc76541030][bookmark: _Toc76541597][bookmark: _Toc82429486][bookmark: _Toc75815872][bookmark: _Toc98754063][bookmark: _Toc7685][bookmark: _Toc75508133][bookmark: _Toc89939737][bookmark: _Toc75333941][bookmark: _Toc121818348][bookmark: _Toc121818572][bookmark: _Toc124158327]4.9.2.3.1	FR2 test model 1.1 (RUL-FR2-TM1.1)
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 3: It is proposed to add to TM1.1 for both FR1 and FR2 NCR-MT receiver sensitivity requirement.

NCR-MT receiver sensitivity testing
During previous meeting Proposal 8 in [2] was presented: “If NCR-MT receiver shared the same or partial RF chain of NCR-Fwd link, for the RF requirement of NCR-MT receiver, to define the Rx requirement for NCR-MT together with ACRR requirement and Input IMD requirement in DL and its sensitivity degradation compared with the refense requirement could be further discussed”. This proposal is reasonable and would simplify NCR Rel-18 tests, in order to shorten the test time without reducing the test coverage.
[bookmark: _Toc132030126]Proposal 4: It is proposed that conformance testing for the REFSENS requirement of the NCR-MT receiver is performed together with ACRR and Input IMD interfering signals.
If this proposal 4 above is agreed in RAN4, then conformance testing for the REFSENS requirement of the NCR-MT receiver with ACRR and Input IMD interfering signals require to be defined in the Repeater Rel-18 conducted and radiated test specifications (TS 38.115-1, TS 38.115-2).
Proposal 5: It is proposed to test the REFSENS requirement of NCR-MT receiver together with ACRR interfering signals together with the DL ACRR requirements for NCR-Fwd.

[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 use RTC1 and RTC generation description to TS 38.115-1 and TS 38.115-2 as presented above.
Proposal 3: It is proposed to add to TM1.1 for both FR1 and FR2 NCR-MT receiver sensitivity requirement.
Proposal 4: It is proposed that conformance testing for the REFSENS requirement of the NCR-MT receiver is performed together with ACRR and Input IMD interfering signals.
Proposal 5: It is proposed to test the REFSENS requirement of NCR-MT receiver together with ACRR interfering signals together with the DL ACRR requirements for NCR-Fwd.
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