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1 Introduction
[bookmark: _GoBack]In RAN#98 meeting, NR NCR WI was approved and it’s EMC requirements are also ask to be studied and specified. This paper we first summarize some agreements from NCR RF discussion and then provide our proposals on NCR EMC requirements.
2 Discussions
In order to understand NCR more detailed and exactly, we decide to go through WFs captured in RAN4#106bis-e meeting first and then provide our proposal afterward based on WF in previous meeting.
2.1 WF from NR_netcon_repeater_RF
Some agreements related with NCR-Fwd RF requirements are reached in RAN4#106bis meeting. 
	Issue 2-2: RF requirements for NCR-Fwd type 1-C
Proposals
· Proposal 1: The conducted requirement for repeater 1-C specified in sub-clause 6 of TS 38.106 can be reused for NCR type 1-C Fwd.  [CATT, R4-2304445]
· Agreement: Proposal 1 agreed
· Further check whether FDM operation allowed or not; if allowed, further check any impact on the emission requirements for FDM operation 
Issue 2-3: RF requirements for NCR-Fwd type 2-O
Proposals
· Proposal 1: The radiated requirement for repeater 2-O specified in sub-clause 7 of TS 38.106 can be reused for NCR type 2-O Fwd.  [CATT, R4-2304445]
· Agreement: Proposal 1 agreed
· Further check whether FDM operation allowed or not; if allowed, further check any impact on the emission requirements for FDM operation 
For NCR-Fwd type 1-H:
	
	Agreement

	RF requirements
	

	Out of band gain
	Agreement: Reuse out of band gain for repeater type 1-C specified in sub-clause 6.4.2 of TS 38.106.

	Operating band unwanted emissions 
	Agreement: reuse operating band unwanted emissions for repeater type 1-C specified in sub-clauses 6.5.3.2.1 - 6.5.3.2.6 of TS 38.106 as basic limit;
for DL emission power level,  follow the option 2 scaling factor agreed for repeater output power;

	
	

	
	

	Transmitter spurious emissions
	Agreement:
· Further study on scaling factor for transmitter spurious emission requirement only. 


	
	

	
	

	Receiver spurious emissions
	Agreement:
· Further study on scaling factor for receiver spurious emission requirement only.


	OTA output power(EIRP)
	Agreement: 
Define the requirement based on EIRP manufacturer
 declaration, with the accuracy of the declared output power value (Prated,p,EIRP). 
Reuse the ±2.2dB and ±2.7dB from the BS type 1-H in sub-clause 9.2.2 of TS 38.104  for normal test conditions and extreme test condition, respectively.



For NCR-Fwd type 1-O:
	
	Agreement

	RF requirements
	

	Out of band gain
	Agreement: 
1) Reuse the Rel-17 repeater type 1-C requirements
 for NCR-Fwd type 1-H and 1-O;
2) define the gain for OOB gain
as the ratio of TRP output power to directional input power in the same manner as for 2-O.

	Operating band unwanted emissions 
	Agreement:  
for NCR-Fwd downlink OBUE requirement, to follow the 9dB scaling factor, 
for NCR-Fwd uplink OBUE requirement, FFS on the scaling factor;

	
	

	
	

	Transmitter spurious emissions
	Agreement:
· Further study on scaling factor for transmitter spurious emission requirement only. 


	Receiver spurious emissions
	Agreement:
· Further study on scaling factor for receiver spurious emission requirement only.
· For receiver spurious emission requirement, we need to wait for the conclusion of type declaration of NCR-MT and NCR-Fwd.






From the agreements above, we can conclude following observations.
Observation 1: The conducted requirements for NCR-Fwd type 1-C can reuse R17 repeater type 1-C’s requirements.
Observation 2: The radiated requirements for NCR-Fwd type 2-O can reuse R17 repeater type 2-O’s requirements.
Observation 3: Most of the RF requirements for NCR-Fwd type 1-H can reuse R17 repeater type 1-C’s requirements, but the spurious emissions is still under study.
Observation 4: Most of the RF requirements for NCR-Fwd type 1-O can reuse R17 repeater type 1-C’s requirements and 2-O requirements, but the spurious emissions is still under study.
From the observations above, we can say that there is no big difference between the RF requirement for NCR-Fwd type 1-C/1-H/1-O/2-O and R17 repeater type 1-C/2-O, therefore the NCR-Fwd EMC requirements can also reuse the EMC requirements for R17 repeater, especially for the EMS test. i.e. NCR-Fwd type 1-C/1-H/1-O reuse R17 repeater type 1-C requirements; NCR-Fwd type 2-O reuse R17 repeater type 2-O requirements. However we suppose to further study radiated spurious emission test because it is still under study in RF discussion.
Proposal 1: The EMC core part requirements for NCR-Fwd type 1-C/1-H/1-O/2-O can reuse the requirements for R17 repeater type 1-C/2-O, except radiated spurious emission test, which requires further study. 

2.2 WF from NR_netcon_repeater_RF_Conformance
In RAN4#106bis, some agreements are approved, therefore we list some EMC related agreements in the table below.
	Issue 1-4: Test model and test configuration for NCR-Fwd
WF: Agree the following as a starting point:
· For NCR-Fwd, reuse existing Rel-17 test models and test configurations
Issue 1-5: Test model and test configuration for NCR-MT
WF: For NCR-MT, postpone the discussion until there are sufficient progresses for core requirement of NCR-MT.
Issue 1-7: Measurement system set-up
WF: For NCR-Fwd, the following is agreed as the starting point.
· For NCR-Fwd, use the Rel-17 repeater conformance testing setup as baseline and further discuss the changes if any.
Issue 2-3: Conducted declaration for NCR Fwd
WF:
· Agree the following as a starting point.
· For NCR type 1-C Fwd conducted requirements, existing manufacturer declarations for repeater type 1-C conducted requirements in Table 4.6-1 of TS 38.115-1 can be reused.
· For NCR type 1-H Fwd conducted requirements, the manufacturer declarations for BS type 1-H conducted requirements in TS 38.141-1 can be reused as a reference. It is necessary to merge declarations for NCR type 1-H Fwd to that for NCR type 1-C Fwd.
· FFS any change is needed if new test approach is introduced for NCR. 
Issue 2-4: Conducted declaration for NCR MT
WF:
· Agree the following as a starting point.
· For NCR type 1-H MT conducted requirements, manufacturer declarations for IAB-MT type 1-H conducted requirements in TS 38.176-1 can be reused as a baseline, as far as possible.
· For NCR type 1-C MT conducted requirements, the manufacturer declarations for BS type 1-C conducted requirements in TS 38.141-1 can be reused as a baseline, as far as possible. It is necessary to merge declarations for NCR type 1-C MT to that for NCR type 1-H MT.
· Further check if redundant declarations exist in future meetings.



According to the WF above, following observations related with EMC perf part has been made.
Observation 5: The test configuration and measurement system set up for NCR-Fwd in RF conformance can reuse the existing R17 test configurations.
According to the agreements above and the observation 5, there is no big difference between NCR-Fwd and R17, therefore the existing R17 repeater EMC requirement can be reused and existing R17 repeater test configuration can be take as a starting point for NCR-Fwd. 
Proposal 2: There is no big difference between NCR-Fwd and R17 repeater, therefore the existing core part EMC requirement for R17 repeater can be reused for NCR-Fwd.
Proposal 3: The existing R17 repeater test configuration can be take as a starting point for NCR-Fwd.
3 Conclusion
[bookmark: OLE_LINK1]In this paper, we first illustrate some EMC related RF agreements for both core and perf part, then we discuss and provide some proposals for NCR-Fwd EMC requirements. The conclusions are shown below: 
Observation 1: The conducted requirements for NCR-Fwd type 1-C can reuse R17 repeater type 1-C’s requirements.
Observation 2: The radiated requirements for NCR-Fwd type 2-O can reuse R17 repeater type 2-O’s requirements.
Observation 3: Most of the RF requirements for NCR-Fwd type 1-H can reuse R17 repeater type 1-C’s requirements, but the spurious emissions is still under study.
Observation 4: Most of the RF requirements for NCR-Fwd type 1-O can reuse R17 repeater type 1-C’s requirements and 2-O requirements, but the spurious emissions is still under study.
Observation 5: The test configuration and measurement system set up for NCR-Fwd in RF conformance can reuse the existing R17 test configurations.
Proposal 1: The EMC core part requirements for NCR-Fwd type 1-C/1-H/1-O/2-O can reuse the requirements for R17 repeater type 1-C/2-O, except radiated spurious emission test, which requires further study. 
Proposal 2: There is no big difference between NCR-Fwd and R17 repeater, therefore the existing core part EMC requirement for R17 repeater can be reused for NCR-Fwd.
Proposal 3: The existing R17 repeater test configuration can be take as a starting point for NCR-Fwd.
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