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1 Introduction
In RAN4#110 meeting, the Perf requirements for NCR EMC has been discussed. The outcome of that meeting is captured in WF R4-2402961. The agreements and open issues are listed below. This discussion will focus on the study of open issues.
	Agreements:
Proposal 1: The wanted RF input signal nominal frequency for NCR-Fwd can reuse BS’s NR-ARFCN.
Proposal 2: The wanted RF input signal nominal frequency for NCR-MT can reuse UE’s NR-ARFCN.
Proposal 3: Table 1 below can be the baseline for future discussion and work split.

Open issues:
Companies are encouraged to further check the open issues below.
Issue 1: Further check the RSE limits of NCR-Fwd, wide area NCR-MT and local area NCR-MT, especially on different type of NCR (1-C,1-H and 2-O).
Issue 2: Further check the testability of monitoring NCR-Fwd and NCR-MT simultaneously during immunity test.
Issue 3: Further investigate the performance metric for NCR-Fwd and NCR-MT, whether power accuracy, gain, throughput and data rate are suitable or not.




2 Discussions
2.1 Radiated spurious emission
The NCR spurious emission limits for RF requirement has been determined and published in TS38.106 V18.3.0. Therefore we would like to first look at the spurious emission requirement then make some adaptions for RSE EMC requirements.
	6.5.4.4.1.1	Minimum requirement for NCR-Fwd type 1-C
The Tx spurious emissions for NCR-Fwd type 1-C for each antenna connector shall not exceed the basic limits specified in clause 6.5.4.2.
For Band n41 and n90 operation in Japan, the sum of the spurious emissions over all antenna connectors for NCR-Fwd type 1-C shall not exceed the basic limits defined in clause 6.6.5.2.
For joint transmission of NCR-Fwd and NCR-MT in the uplink, the spurious emissions limits shall apply to the total emissions from both the NCR-Fwd and NCR-MT.
6.5.4.4.1.2	Minimum requirement for NCR-Fwd type 1-H
The Tx spurious emissions requirements for NCR-Fwd type 1-H are that for each TAB connector TX min cell group and each applicable basic limit in clause 6.5.4.2, the power summation emissions at the TAB connectors of the TAB connectors of the TAB connector TX min cell group shall not exceed a limit specified as the basic limit + X, where X = 10log10(NTXU,countedpercell) for DL and for WA UL and X=0 for LA UL, unless stated differently in regional regulation.
NOTE:	Conformance to the NCR-Fwd type 1-H spurious emission requirement can be demonstrated by meeting at least one of the following criteria as determined by the manufacturer:
	1) The sum of the emissions power measured on each TAB connector in the TAB connector TX min cell group shall be less than or equal to the limit as defined in this clause for the respective frequency span.
	Or
	2) The unwanted emissions power at each TAB connector shall be less than or equal to the NCR-Fwd type 1-H limit as defined in this clause for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector TX min cell group.
For joint transmission of NCR-Fwd and NCR-MT in the uplink, the spurious emissions limits shall apply to the total emissions from both the NCR-Fwd and NCR-MT.
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6.5.4.4.2.1	Minimum requirements for NCR-MT type 1-C
When NCR-MT and NCR-Fwd are not transmting simultaneously, the requirements in clause 6.6.4 of TS 38.104 applies for WA NCR-MT type 1-C and the requirements in clause 6.5.3 in TS 38.101-1 applies for LA NCR-MT type 1-C. 
When NCR-MT and NCR-Fwd are transmting simultaneously, the requirements in clause 6.5.3 in TS 38.101-1 applies for LA NCR-MT type 1-C for sum of NCR-MT transmission and NCR-Fwd transmission. 
6.5.4.4.2.2	Minimum requirements for NCR-MT type 1-H
Limits for NCR-MT type 1-H apply to the sum of emissions across all TAB connectors.
When WA NCR-MT and NCR-Fwd are not transmting simultaneously, the requirements in clause 6.6.4 of TS 38.104 relaxed with the following scaling factor applies for WA NCR-MT type 1-H.
	10log(NTXU,counted), where NTXU,counted = min(NTXU,active ,8)
When WA NCR-MT and NCR-Fwd are transmting simultaneously, the requirements in clause 6.6.4 of TS 38.104 relaxed with the following scaling factor applies for the sum of NCR-MT transmission and NCR-Fwd transmission.
When LA NCR-MT and NCR-Fwd are not transmting simultaneously, the requirements in clause 6.5.3 in TS 38.101-1 applies for LA NCR-MT type 1-H without scaling factor allowed for the sum of the spurious emissions.
When NCR-MT and NCR-Fwd are transmting simultaneously, the requirements in clause 6.5.3 in TS 38.101-1 applies for sum of NCR-MT transmission and NCR-Fwd transmission.
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7.5.4.3.1.1	Minimum requirement for NCR-Fwd type 2-O
The requirements in clause 7.5.4.2 apply. The limits apply to the sum of emissions from NCR-MT and NCR-FWD when transmitting simultaneously.
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7.5.4.3.2.1	Minimum requirement for NCR-MT Type 2-O
For Wide Area NCR-MT type 2-O, the OTA TX spurious emission requirements are as defined in clause 7.5.4.2.
For Local Area NCR-MT type 2-O, the OTA TX spurious emission requirements defined for NR UE in clause 6.5.3 in TS 38.101-2 apply. 


As we can see from the TS38.106, the spurious emission limits for NCR-MT and NCR-Fwd are mainly reuse BS or UE’s requirement. In order to have a clear and obvious view, the requirements can be simplified into a table below. 

	
	Type 1-C
	Type 1-H
	Type 2-O

	NCR-Fwd
	Reuse NR Repeater
	Reuse NR Repeater
	Reuse NR Repeater

	WA NCR-MT
	Reuse BS 
	Reuse BS
	Reuse NR Repeater

	LA NCR-MT
	Reuse UE
	Reuse UE
	Reuse UE


Table 1: Spurious emission limits for different type of NCR-Fwd, WA NCR-MT and LA NCR-MT

Observation 1: The spurious emission limits defined in TS38.106 can be roughly simplified into table 1
According to the spurious emission limits defined in RF requirements, we can reuse its trend to determined RSE limits in EMC test. The suggested RSE requirements for NCR EMC test are listed in table 2 below.
	
	Type 1-C
	Type 1-H
	Type 2-O

	NCR-Fwd
	Reuse NR repeater(38.114)
	Reuse NR repeater(38.114)
	Reuse NR repeater(38.106)

	WA NCR-MT
	Reuse BS (38.113)
	Reuse BS (38.113)
	Reuse NR repeater(38.106)

	LA NCR-MT
	Reuse UE (38.124)
	Reuse UE (38.124)
	Reuse UE (38.101-2)


Table 2: RSE requirements for different type of NCR-Fwd, WA NCR-MT and LA NCR-MT
Proposal 1: The RSE requirement for NCR EMC test can follow the description in Table 2.
Besides, there is a specially case for NCR-Fwd and NCR-MT working simultaneously. The RSE requirements should applies for sum of NCR-MT and NCR-Fwd transmission this is due to the product agnostic nature of EMC test. This is because the intention of EMC test is to guarantee products will not disturb other equipment that working under some environment condition. Therefore the EMC requirements usually will depend on the working environment of the product, like residential or industry etc. 
Proposal 2: When NCR-Fwd and NCR-MT are transmitting simultaneously, the RSE requirements should applies for sum of NCR-MT and NCR-Fwd transmission.

2.2 Testability of monitoring NCR-Fwd and NCR-MT simultaneously
The testability of monitoring NCR-Fwd and NCR-MT simultaneously can be separately into the cases of emission and immunity test. For emission test, as described in proposal 2, the RSE requirements should applies for sum of NCR-MT and NCR-Fwd transmission if they are transmitting simultaneously. Therefore, it is necessary to monitor both of NCR-Fwd and NCR-MT simultaneously in EMC emission test.
Proposal 3: For EMC emission test, the NCR-Fwd and NCR-MT should be monitored together if they work simultaneously.
For immunity test, the key factors of testing simultaneously are the lab abilities and resources. Due to the different performance metric that used by NCR-Fwd and NCR-MT, different sensors shall be used for EMC immunity test. Therefore if the lab have the abilities to monitor them simultaneously, we should test and monitor NCR-Fwd and NCR-MT together to same more lab resources. However if the lab doesnot have such ability, the test monitoring can be also carried out for NCR-Fwd and NCR-MT separately. Therefore it is recommended that whether monitor NCR-Fwd and NCR-MT simultaneously in EMC immunity test can be take as an open issue for laboratory.  
Proposal 4: It is recommended that whether monitoring NCR-Fwd and NCR-MT simultaneously in EMC immunity test or not can be take as an open issue for laboratory. 

2.3 Performance metrics
In RAN4#110 meeting, companies decided to choose the performance criteria for NCR-Fwd from power accuracy or gain and NCR-MT from throughput or data rate. 
For NCR-Fwd, power accuracy is a better choice. Power accuracy and gain both care about the output power. However gain may introduce more efforts for lab due to the over the air transmission principle for NCR type 2-O. Power accuracy is a more clear method by directly monitoring the behaviour of output power. The fluctuation of output power during the immunity test shall within the test limits.
Proposal 5: Power accuracy shall be used for NCR-Fwd as the performance criteria.
For NCR-MT, throughput is a better choice. The main function for NCR-MT is to build the control link with BS. Therefore throughput that monitoring data quality is a better choice compared with data rate that monitoring transmission speed in UL/DL. 
Proposal 6: Throughput shall be used for NCR-MT as the performance criteria.


3 Conclusion
[bookmark: OLE_LINK1]In this paper, we have discussed three open issues that was illustrated in RAN4#110 meeting. The summary is listed below:
Observation 1: The spurious emission limits defined in TS38.106 can be roughly simplified into table 1
Proposal 1: The RSE requirement for NCR EMC test can follow the description in Table 2.
	
	Type 1-C
	Type 1-H
	Type 2-O

	NCR-Fwd
	Reuse NR repeater(38.114)
	Reuse NR repeater(38.114)
	Reuse NR repeater(38.106)

	WA NCR-MT
	Reuse BS (38.113)
	Reuse BS (38.113)
	Reuse NR repeater(38.106)

	LA NCR-MT
	Reuse UE (38.124)
	Reuse UE (38.124)
	Reuse UE (38.101-2)


Table 2: RSE requirements for different type of NCR-Fwd, WA NCR-MT and LA NCR-MT
Proposal 2: When NCR-Fwd and NCR-MT are transmitting simultaneously, the RSE requirements should applies for 
sum of NCR-MT and NCR-Fwd transmission.
Proposal 3: For EMC emission test, the NCR-Fwd and NCR-MT should be monitored together if they work simultaneously.
Proposal 4: It is recommended that whether monitoring NCR-Fwd and NCR-MT simultaneously in EMC immunity test or not can be take as an open issue for laboratory. 
Proposal 5: Power accuracy shall be used for NCR-Fwd as the performance criteria.
Proposal 6: Throughput shall be used for NCR-MT as the performance criteria.
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