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1	Introduction
[bookmark: OLE_LINK15]In last RAN4 meeting, the WF on testing for NB-IoT operation in NR in-band was approved [1]. 
In this contribution, we provide our views on test configuration for NB-IoT operation in NR in-band in TS 38.141-1.
2	Discussion
The way forward on test configuration definition was approved as below,
· Modify the existing MSR TC 21-22 in TS 37.141 to include optional support of NB-IoT operation in NR in-band.
· Modify the existing TC or define new TC (depending on the resultant complexity and clarity) in TS 38.141-1 for testing BS that support NR with NB-IoT operation in NR in-band.
· Only 15 kHz SCS is used in the TC for NB-IoT operation in NR in-band.
· Mixed numerologies between NR and NB-IoT has been agreed to be handled as implementation issue.
[bookmark: OLE_LINK20]For the test configuration to support NR with NB-IoT operation in NR in-band in TS 38.141-1, there were two options: define new TC or modify the existing TC. The capability of NB-IoT operation in NR in-band is declared by a BS. And similar as E-UTRA, the duplicated test cases should be avoided, i.e. a BS declared to be capable of NR with NB-IoT operation in NR in-band is only required to pass the tests for NR with NB-IoT operation in NR in-band; it is not required to perform the transmitter tests again for NR only. Hence we think the specification will be clearer if a single TC and single capability set are adopted. Hence our preference is to modify existing TC. By such approach, applicability of test configurations can be reused. 

<TP for 38.141-1>
[bookmark: _Toc21099836]4.7.3	NRTC1: Contiguous spectrum operation
The purpose of test configuration NRTC1 is to test all BS requirements excluding CA occupied bandwidth.
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: _Toc21099837]4.7.3.1	NRTC1 generation
NRTC1 shall be constructed on a per band basis using the following method:
-	Declared maximum Base Station RF Bandwidth supported for contiguous spectrum operation (D.11) shall be used;
-	Select the carrier to be tested according to 4.7.2 and 
-	If NB-IoT operation in NR in-band is supported, place the selected carrier adjacent to the lower Base Station RF Bandwidth edge. Place the power boosted NB-IoT PRB at the outermost in-band position eligible for NB-IoT operation in NR in-band at the lower Base Station RF Bandwidth edge. Place the selected carrier adjacent to the upper Base Station RF Bandwidth edge. In the case of a BS supporting more than one NB-IoT carrier, place the power boosted NB-IoT PRB at the outermost in-band position eligible for NB-IoT operation in NR in-band at the upper Base Station RF Bandwidth edge.
-	If NB-IoT operation in NR in-band is not supported, place the selected carrierit adjacent to the lower Base Station RF Bandwidth edge. Place same signal adjacent to the upper Base Station RF Bandwidth edge.
-	For transmitter tests, select as many carriers (according to 4.7.2) that the BS supports within an operating band and fit in the rest of the declared maximum Base Station RF Bandwidth (D.11). Place the carriers adjacent to each other starting from the upper Base Station RF Bandwidth edge. The nominal channel spacing defined in TS 38.104 [2], subclause 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 and are transmitted using the same antenna connector. All configured component carriers are transmitted simultaneously in the tests where the transmitter should be ON.
[bookmark: _Toc21099838]4.7.3.2	NRTC1 power allocation
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 subclause 4.6.

<Next change>
[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.
[bookmark: _Toc21099843]4.7.5.1	NRTC3 generation
NRTC3 is constructed on a per band basis using the following method:
-	The Base Station RF Bandwidth shall be the maximum Base Station RF Bandwidth supported for non-contiguous spectrum operation (D.11). The Base Station RF Bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum supported Base Station RF Bandwidth (D.11).
-	Select the carrier to be tested according to 4.7.2 and
-	If NB-IoT operation in NR in-band is supported, place the selected carrier adjacent to the upper Base Station RF Bandwidth edge. Place the power boosted NB-IoT PRB at the outermost in-band position eligible for NB-IoT operation in NR in-band at the upper Base Station RF Bandwidth edge. Place another selected carrier adjacent to the lower Base Station RF Bandwidth edge. In the case of a BS supporting more than one NB-IoT carrier, place the power boosted NB-IoT PRB at the outermost in-band position eligible for NB-IoT operation in NR in-band at the lower Base Station RF Bandwidth edge.
-	If NB-IoT operation in NR in-band is not supported, . pPlace the selected carrier it adjacent to the upper Base Station RF Bandwidth edge and another selected carrier (as described in 4.7.2) adjacent to the lower Base Station RF Bandwidth edge.
-	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], subclause 5.4.1 shall apply.
-	The sub-block edges adjacent to the sub-block gap shall be determined using the specified FOffset for the carriers adjacent to the sub-block gap.
[bookmark: _Toc21099844]4.7.5.2	NRTC3 power allocation
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 subclause 4.6.
<End of TP>
[bookmark: OLE_LINK24]Proposal 1: modify existing TC to support NB-IoT operation in NR in-band.
Proposal 2: text proposal for modifying NRTC1 and NRTC3 is proposed as above.
3	Conclusion
In this contribution, we provide our views and text proposal on test configuration for NB-IoT operation in NR in-band in TS 38.141-1.
Proposal 1: modify existing TC to support NB-IoT operation in NR in-band.
Proposal 2: text proposal for modifying NRTC1 and NRTC3 is proposed in clause 2.
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