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Introduction
In the latest RAN#97e meeting, the work item [RP-222673] on NR network-controlled repeater 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 repeater 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.
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2.1. Test setup
In the last RAN4 meeting, there were some initial discussions for measurement setup for NCR-Fwd part and agreement are reached as following. 
	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.


For NCR-Fwd type 1-O, since we need to consider the co-location requirements for input intermodulation requirement and output intermodulation requirements, we propose to have the following measurement setup for it. In addition, during last RAN4 meeting, more clarifications on how is the following measurement setup working are requested by the companies, therefore we would like to give some further clarifications. 
NCR is assumed to be installed on the circular foundation platform and its co-location testing antenna is also placed next to NCR device similar as other co-location reference antenna. The antenna probes for NCR input signal is placed to inject signals from input side as shown in the following Figure 1/2. since Input and output Intermodulation requirement is TRP based requirement, by the rotation of foundation platform, then EIRP measurement grid for emission power level of output intermodulation requirements and wanted signal power level of intermodulation requirement could be measured by testing antenna for the final TRP measurement calculation.  
Proposal 1: for the measurement setup of Input IMD and output IMD of NCR-Fwd type 1-O, propose to consider the following measurement setup for it.
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Figure 1. measurement setup for Input IMD requirement of FR1 NCR-Fwd type 1-O
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Figure 2. measurement setup for output IMD requirement of FR1 NCR-Fwd type 1-O
2.2. Test configuration
During the last RAN4 meeting, there were some initial proposals for test configuration for NCR including NCR-MT and NCR-Fwd pass-band carrier placement, however from our understanding, the following test configurations only capture case 1 and case 4 as shown in Figure 3, however for the Case 3 and Case 4, these scenarios are not captured yet. At least from our understanding, from complete test configuration perspective for NCR-MT and NCR-Fwd carrier placement, the following case 3 and case 4 should be also considered. 
	· 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.
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Figure 3. test configuration for NCR conformance testing in case of simultaneous transmission or reception.
Proposal 2:. 
·  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.
·  Place an NCR-MT carrier at the lower end of one passband and place an NCR-MT carrier at the upper end of another 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 one passband and place an NCR-MT carrier at the lower end of another 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.
2.3. MU and TT
Since the MU and TTs are extremely important requirement for NCR conformance testing, at least from our understanding, MU and TT value defined for Rel-17 repeater could be used as starting point for NCR-Fwd part at least. 
Proposal 3: to use the MU and TT value defined in Rel-17 repeater as baseline for NCR-Fwd type 1-C and type 2-O.
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: for the measurement setup of Input IMD and output IMD of NCR-Fwd type 1-O, propose to consider the following measurement setup for it.
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Figure 1. measurement setup for Input IMD requirement of FR1 NCR-Fwd type 1-O
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Figure 2. measurement setup for output IMD requirement of FR1 NCR-Fwd type 1-O

Proposal 3: to use the MU and TT value defined in Rel-17 repeater as starring point for NCR-Fwd type 1-C and type 2-O and FFS for NCR-Fwd type 1-H and 1-O.
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