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1. Introduction
This contribution provides our views on repeater test configuration. The analysis is based on the E-UTRA repeater test spec and BS test spec considering the NR RF repeater requirements refer both of them.
2. Discussion
2.1 FR1 test configuration
For the test configuration part in test spec, E-UTRA repeater and BS have different contents. For E-UTRA repeater, there’re two clauses, i.e. Power supply options and Combining of repeaters, to describe repeater specific configurations. Our understanding is that the two clauses should be kept for NR repeater.
Proposal 1: The following two clauses from E-UTRA repeater test specification are kept for NR FR1 repeater.
[bookmark: _Toc503965010]- Power supply options
[bookmark: _Toc503965011]- Combining of repeaters
On the other hand, NR repeater reuses many NR BS requirements such as ACLR, non-contiguous spectrum requirements, multi-band requirements, therefore the test configurations similar with BS needs to be clarified. There’re totally 6 NRTC for BS, the NRTC2: Contiguous CA occupied bandwidth is not needed for repeater. So 5 NRTC for BS can be reused by NR repeater.
Proposal 2: FR1 BS NRTC1, NRTC3 - NRTC6 are reused by NR FR1 repeater.
If the proposal 2 can be agreed by the companies, some modifications for the NRTC are still needed. First is the name, the name like “NRREPTCx” or “NR_Repeater_TCx”, etc can be discussed and used. The other issue is to adapt some description for NR repeater. 
The following is some preliminary thinking for TC1.
------------------------------------------------------------------
[bookmark: _Toc89955074][bookmark: _Toc82595043][bookmark: _Toc76544943][bookmark: _Toc75242597][bookmark: _Toc74961686][bookmark: _Toc66727883][bookmark: _Toc61182570][bookmark: _Toc58862577][bookmark: _Toc58860073][bookmark: _Toc53182332][bookmark: _Toc45884309][bookmark: _Toc37272063][bookmark: _Toc36645009][bookmark: _Toc29809634][bookmark: _Toc21099836]4.7.3	NRTC1: Contiguous spectrum operation
The purpose of test configuration NRTC1 is to test all BS the repeater requirements according to the applicability in 4.8.3 and 4.8.4. excluding CA occupied bandwidth.	Comment by CATT: This can be in the general part if the wording is general for all of the TC.

For NRTC1 used in receiver tests only the two outermost carriers within each supported operating band need to be generated by the test equipment;
[bookmark: _Toc89955075][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]4.7.3.1	NRTC1 generation
NRTC1 shall be constructed on a per band basis using the following method:
-	Declared maximum Base Station RFrepeater passband Bandwidth supported for contiguous spectrum operation (D.11) shall be used;
-	Select the carrier to be tested according to 4.7.2 and place it adjacent to the lower Base Station RF Bandwidthrepeater passband edge. Place same signal adjacent to the upper repeater passbandBase Station RF Bandwidth edge. 
-	If NB-IoT operation in NR in-band is supported, place the power boosted NB-IoT RB at the lower outermost RB at the lower Base Station RF Bandwidth edge eligible for NB-IoT operation in NR in-band according to clause 5.7.3 of TS 36.104 [22] and the definition in clause 3.1. If more than one NB-IoT carrier is supported with NB-IoT operation in NR in-band, place the power boosted NB-IoT RB at the upper outermost RB at the upper Base Station RF Bandwidth edge eligible for NB-IoT operation in NR in-band.
-	For transmitter tests, select as many carriers (according to 4.7.2) that the BS repeater supports within an operating band and fit in the rest of the declared maximum Base Stationrepeater passband RF Bandwidth (D.11). Place the carriers adjacent to each other starting from the upper Base Stationrepeater RF Bandwidth edge. The nominal channel spacing defined in TS 38.104 [2], clause 5.4.1 shall apply.
The test configuration should be constructed sequentially on a per band basis for all component carriers of the inter-band CA bands declared to be supported by the BS repeater and are transmitted using the same antenna connector. All configured component carriers are transmitted simultaneously in the tests where the transmitter should be ON.
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Set the power spectral density of each carrier to the same level so that the sum of the carrier powers equals the rated total output power (Prated,t,AC, or Prated,t,TABC, D.22) according to the manufacturer's declaration in clause 4.6.
--------------------------------------------------------------------------
The following is another example for NRTC3 modification.
--------------------------------------------------------------------------
[bookmark: _Toc89955080][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]4.7.5	NRTC3: Non-contiguous spectrum operation
The purpose of NRTC3 is to test all BS requirements excluding CA occupied bandwidth.
For NRTC3 used in receiver tests, outermost carriers for each sub-block need to be generated by the test equipment; other supported carriers are optional to be generated.
The purpose of test configuration NRTC3 is to test the repeater requirements according to the applicability in 4.8.3 and 4.8.4.
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NRTC3 is constructed on a per band basis using the following method:
-	The Base StationNR repeater RF passband Bandwidth shall be the maximum NR repeaterBase Station RF passband Bandwidth supported for non-contiguous spectrum operation (D.11). The NR repeater passbandBase Station RF Bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum supported NR repeater passbandBase Station RF Bandwidth (D.11).
-	Select the carrier to be tested according to 4.7.2. Place it adjacent to the upper NR repeater passbandBase Station RF Bandwidth edge and another carrier (as described in 4.7.2) adjacent to the lower NR repeater passbandBase Station RF Bandwidth edge.
-	If NB-IoT operation in NR in-band is supported, place the power boosted NB-IoT RB at the lower outermost RB at the lower Base Station RF Bandwidth edge eligible for NB-IoT operation in NR in-band according to clause 5.7.3 of TS 36.104 [22] and the definition in clause 3.1. If more than one NB-IoT carrier is supported with NB-IoT operation in NR in-band, place the power boosted NB-IoT RB at the upper outermost RB at the upper Base Station RF Bandwidth edge eligible for NB-IoT operation in NR in-band.
-	For single-band operation receiver tests, if the remaining gap is at least 15 MHz (or 60 MHz if channel bandwidth of the carrier to be tested is 20 MHz) plus two times the channel BW used in the previous step and the BS supports at least 4 carriers, place a carrier of this BW adjacent to each already placed carrier for each sub-block. The nominal channel spacing defined in TS 38.104 [2], clause 5.4.1 shall apply.
-	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.
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Set the power of each carrier to the same level so that the sum of the carrier powers equals the rated total output power (Prated,t,AC, or Prated,t,TABC, D.22) according to the manufacturer's declaration in clause 4.6.

2.2 FR2 test configuration
For FR2 test configuration, there’s no E-UTRA repeater test spec can be the reference, but aligning FR1 decisions can be the starting point. Taking BS FR2 test configuration as reference and considering the analysis in 2.1. It can be founded that the similar proposals can be made.
Proposal 3: The following clauses similar with FR1 repeater is created for FR2 repeater.
- Power supply options
- Combining of repeaters
Proposal 4: FR2 BS NRTC1, NRTC3 – NRTC5 are reused by NR FR2 repeater.
3. Conclusion
This contribution provides our proposal for NR repeater. We have the following proposals.
Proposal 1: The following two clauses from E-UTRA repeater test specification are kept for NR FR1 repeater.
- Power supply options
- Combining of repeaters
Proposal 2: FR1 BS NRTC1, NRTC3 - NRTC6 are reused by NR FR1 repeater.
Proposal 3: The following clauses similar with FR1 repeater is created for FR2 repeater.
- Power supply options
- Combining of repeaters	
Proposal 4: FR2 BS NRTC1, NRTC3 – NRTC5 are reused by NR FR2 repeater.
[bookmark: _GoBack]Some modifications for NRTC are needed. We provided some preliminary thinking for FR1 NRTC1 and NRTC3.
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