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1 Introduction
The first discussions on BS conformance work started during last RAN4#86 meeting in Athens. 

One of the topic that was addressed is the specification of the Test Configurations [1]. Test configurations are designed to describe the carrier allocation and power allocation (based on the vendor declared paramaters) for each considered test. 
In last RAN4#86b meeting, a Way Forward [5] on Test Configurations for NR only has been agreed. But MSR test configurations topic was not discussed.
This contribution is basically a re-submission of our previous contribution [6] but focusing only on needed test configurations for MSR conformance tests.

This contribution doesn’t address the multi-band case where NR and E-UTRA bands are overlapping. This is further discussed in our other contribution [8].

2 Discussion 
2.1 Background
According to [4], only 2 new Capabalility Sets have been agreed for MSR NR BS:

· The first one CS16 includes NR and E-UTRA supporting or not NB-IoT inband and/or guard band.

· The second one CS17 includes NR, E-UTRA supporting or not NB-IoT inband and/or guard band and NB-IoT standalone.
In the following sub-sections, proposals are so based on these 2 CSs, considering de facto only FR1.

Similar to NR only test configurations, we would propose test configurations should be the same ones for transmitter and receiver tests.

Proposal 1: Whenever possible, same test configuration for MSR TCs should be used for testing Rx and Tx requirements.
2.1.1 Signal(s) at the outermost edges
In our other contribution [7], we have discussed which NR signal should be used to build NR only test configurations. For MSR TCs, we are so proposing to use same NR signal. 

According to TS 37.104, considering only the absolute guard band, testing with a E-UTRA signal operating NB-IoT in guard band would be more stringent than with a E-UTRA signal operating NB-IoT in-band, which would be more stringent than testing with a E-UTRA only signal. Such rules should be reused when specifying the new TCs here after. Also, NB-IoT standalone is more stringent to test than a E-UTRA with NB-IoT in-band and/or in guard band.

Due to the new spectrum utilization, most of NR signals 15 kHz SCS would be more stringent to test than a E-UTRA 5 MHz and a E-UTRA 5 MHz with NB-IoT in-band signal, but a E-UTRA 10 MHz with NB-IoT in guard band signal would be the most stringent (see Table 3).
	Signal(s)
	Guard band

	NR 5 MHz – 15 kHz SCS
	250 kHz

	NR 10 MHz – 15 kHz SCS
	320 kHz

	NR 5 MHz – 30 kHz SCS
	520 kHz

	E-UTRA 5 MHz
	500 kHz

	E-UTRA 5 MHz with NB-IoT in-band
	500 kHz

	E-UTRA 10 MHz with NB-IoT in guard band
	305 kHz


Table 3: Guard band comparison
For the reasons previously enounced, the signals that should be placed at the outermost edges should be:

· On one edge: NB-IoT standalone

· On the other edge:

· When testing with E-UTRA with NB-IoT guard band:

· E-UTRA 10 MHz with NB-IoT guard band

· Otherwise:

· If NR 15 kHz SCS is supported:

· The NR narrowest supported BW and 15 kHz SCS signal

· Else:

· E-UTRA 5 MHz (or narrowest supported BW).

Proposal 2: Build MSR TCs preferrably with following signals at the outermost edges: NB-IoT standalone for CS17 and with E-UTRA 10 MHz with NB-IoT guard band if supported, NR narrowest supported BW - 15 kHz SCS signal  if 15 kHz SCS is supported and/or E-UTRA 5 MHz for CS16-CS17.
Also, as explained in [7]:

Proposal 3: NR OBUE requirements should be tested with single carrier with widest supported bandwidth and highest supported SCS.

2.1.2 Test configurations

Referring to TS 37.141 ([3]), the specified test configurations for NB-IoT inband an guard band consider only contiguous spectrum operation, no configuration for non-contiguous spectrum or multi-band operation have been specified. However, it would be too restrictive to only consider contiguous spectrum for CS16, so Test Configurations for CS16 should also be specified for non-contiguous spectrum and multi-band.

Regarding CS17, NB-IoT standalone multi-carriers is only specified for contiguous spectrum, not for non-contiguous, nor multi-band. Test Configurations for CS17 should then only be specified considering contiguous spectrum for NB-IoT standalone, but they might consider non-contiguous spectrum or multi-band operation for E-UTRA and NR. If there is any need in the future for non-contiguous and/or multi-band, this should first be added in TS 36.104 and TS 36.141.

Proposal 4: When building the new Test Configurations for CS17, only consider contiguous spectrum for NB-IoT standalone, but non-contiguous and multi-band could be considered for E-UTRA and NR.
We would propose to add:

· For CS16:

· Three new TCs for contiguous spectrum operation: TC21, TC22 and TC23.
· Three new TCs for non-contiguous spectrum operation: NTC6, NTC7 and NTC8. 
· Three new TCs for multi-band operation: TC27, TC28 and TC29. 
· For CS17

· Three new TCs for contiguous spectrum operation: TC24, TC25 and TC26.
· Three new TCs for non-contiguous spectrum operation for E-UTRA and NR, but continuous operation for NB-IoT standalone: NTC9, NTC10 and NTC11.

· Three new TCs for multi-band operation for E-UTRA and NR, but continuous operation for NB-IoT standalone: TC30, TC31 and TC32.

Proposal 5: Specify Test Configurations TC21, TC22, TC23, NTC6, NTC7, NTC8, TC27, TC28 and TC29 for CS16 and TC24, TC25, TC26, NTC9, NTC10, NTC11, TC30, TC31 and TC32 for CS17 as further detailed in this contribution.
2.1.2.1 TC21: NR and E-UTRA multi-carrier operation
This TC21 should be used to test NR and E-UTRA multi-carrier aspects in contiguous spectrum operation.
TC21 should be constructed according the following:

· Place the selected NR carrier (according to 2.2) adjacent to the lower BS RF BW edge, considering the specified FOffset-RAT.
· Place a 5 MHz E-UTRA signal adjacent to the upper BS RF BW edge, considering the specified FOffset-RAT.
· Select as many NR carriers that the BS supports and that fit in the rest of the Base Station RF Bandwidth. Place the carriers adjacent to each other starting from the high Base Station RF Bandwidth edge. 
The declared output power should be split in between each carrier to get same power spectral density on each carrier.

2.1.2.2 TC22: NR and E-UTRA with NB-IoT in-band multi-carrier operation
This TC22 should be used to test NR and E-UTRA with NB-IoT in-band multi-carrier aspect in contiguous spectrum operation.
TC22 should be constructed according the following:

· Place the selected NR carrier (according to 2.2) adjacent to the lower BS RF BW edge, considering the specified FOffset-RAT.
· Place a 5 MHz E-UTRA signal adjacent to the upper BS RF BW edge, considering the specified FOffset-RAT. Place the power boosted NB-IoT PRB at the outermost in-band position eligible for NB-IoT PRB at the upper Base Station RF Bandwidth edge. 
· Select as many NR carriers that the BS supports and that fit in the rest of the Base Station RF Bandwidth. Place the carriers adjacent to each other starting from the high Base Station RF Bandwidth edge. 
The declared output power should be split in between each carrier to get same power spectral density on each carrier.

2.1.2.3 TC23: NR and E-UTRA with NB-IoT guard-band multi-carrier operation
This TC23 should be used to test NR and E-UTRA with NB-IoT in guard-band (with or without NB-IoT in-band) multi-carrier aspects in contiguous spectrum operation.
TC23 should be constructed according the following:

· Place the selected NR carrier (according to 2.2) adjacent to the lower BS RF BW edge. The specified FOffset-RAT shall apply.
· Place a 10 MHz E-UTRA signal adjacent to the upper BS RF BW edge, considering the specified FOffset-RAT. Place the power boosted NB-IoT PRB at the outermost guard-band position eligible for NB-IoT PRB at the upper Base Station RF Bandwidth edge and adjacent to the E-UTRA PRB edge as close as possible (i.e., away from the upper Base Station RF Bandwidth edge).
· Select as many NR carriers that the BS supports and that fit in the rest of the Base Station RF Bandwidth. Place the carriers adjacent to each other starting from the high Base Station RF Bandwidth edge. 
The declared output power should be split in between each carrier to get same power spectral density on each carrier.
2.1.2.4 NTC6: NR and E-UTRA multi-carrier operation – non contiguous
This NTC6 should be used to test NR and E-UTRA multi-carrier aspects in non-contiguous spectrum operation. BS RF BW consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum BS RF BW.
NTC6 should be constructed according the following:

-
Place the selected NR carrier (according to 2.2) adjacent to the lower BS RF BW edge. The specified FOffset-RAT shall apply. 
· Place a 5 MHz E-UTRA signal adjacent to the upper BS RF BW edge, considering the specified FOffset-RAT.
· Place alternatively a NR carrier (according to 2.2) at the low end and a 5 MHz E-UTRA carrier at the high end adjacent to the already placed carriers until BS RF BW is filled or the total number of supported carriers is reached.

The declared output power should be split equally in between each carrier.

2.1.2.5 NTC7: NR and E-UTRA with NB-IoT in-band multi-carrier operation – non contiguous
This NTC7 should be used to test NR and E-UTRA with NB-IoT in-band aspects in non-contiguous spectrum operation. BS RF BW consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum BS RF BW.
NTC7 should be constructed according the following:

-
Place the selected NR carrier (according to 2.2) adjacent to the lower BS RF BW edge. The specified FOffset-RAT shall apply. 
· Place a 5 MHz E-UTRA signal adjacent to the upper BS RF BW edge, considering the specified FOffset-RAT. Place the power boosted NB-IoT PRB at the outermost in-band position eligible for NB-IoT PRB at the upper Base Station RF Bandwidth edge.
· Place alternatively a NR carrier (according to 2.2) at the low end and a 5 MHz E-UTRA carrier with NB-IoT in-band if supported at the high end adjacent to the already placed carriers until BS RF BW is filled or the total number of supported carriers is reached.

The declared output power should be split equally in between each carrier.

2.1.2.6 NTC8: NR and E-UTRA with NB-IoT guard-band multi-carrier operation – non contiguous

This NTC8 should be used to test NR and E-UTRA with NB-IoT in guard-band (with or without NB-IoT in-band) aspects in non-contiguous spectrum operation. BS RF BW consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum BS RF BW.
NTC8 should be constructed according the following:

-
Place the selected NR carrier (according to 2.2) adjacent to the lower BS RF BW edge. The specified FOffset-RAT shall apply. 
· Place a 10 MHz E-UTRA signal adjacent to the upper BS RF BW edge, considering the specified FOffset-RAT. Place the power boosted NB-IoT PRB at the outermost guard-band position eligible for NB-IoT PRB at the upper Base Station RF Bandwidth edge and adjacent to the E-UTRA PRB edge as close as possible (i.e., away from the upper Base Station RF Bandwidth edge).
· Place alternatively a NR carrier (according to 2.2) at the low end and a 10 MHz E-UTRA carrier with NB-IoT guard band if supported at the high end adjacent to the already placed carriers until BS RF BW is filled or the total number of supported carriers is reached.

The declared output power should be split equally in between each carrier.

2.1.2.7 TC27: NR and E-UTRA multi-band operation 

This TC27 should be used to test NR and E-UTRA multi-carrier aspects in multi-band operation.

Each band should be considered as independent and TC27 should be constructed based on existing test configurations specified per supported band.

This TC27 would have to be further split in 2 test configurations (TC27a and TC27b) to test with full carrier allocation (TC27a) or with high PSD per carrier (TC27b).

2.1.2.8 TC28: NR and E-UTRA with NB-IoT in-band multi-carrier operation
This TC28 should be used to test NR and E-UTRA with NB-IoT in-band multi-carrier aspect in contiguous spectrum operation.

Each band should be considered as independent and TC28 should be constructed based on existing test configurations specified per supported band. 

This TC28 would have to be further split in 2 test configurations (TC28a and TC28b) to test with full carrier allocation (TC28a) or with high PSD per carrier (TC28b).

2.1.2.9 TC29: NR and E-UTRA with NB-IoT guard-band multi-carrier operation
This TC29 should be used to test NR and E-UTRA with NB-IoT in guard-band (with or without NB-IoT in-band) multi-carrier aspects in contiguous spectrum operation.

Each band should be considered as independent and TC29 should be constructed based on existing test configurations specified per supported band.

This TC29 would have to be further split in 2 test configurations (TC29a and TC29b) to test with full carrier allocation (TC29a) or with high PSD per carrier (TC29b).

2.1.2.10 TC24: NR, E-UTRA and NB-IoT standalone multi-carrier operation
This TC24 should be used to test NR, E-UTRA and NB-IoT standalone multi-carrier aspects.

TC24 should be constructed according the following:

· Place the selected NR carrier (according to 2.2) adjacent to the lower BS RF BW edge, considering the specified FOffset-RAT.
· Place a NB-IoT standalone signal adjacent to the upper BS RF BW edge, considering the specified FOffset-RAT.
· Place a 5 MHz E-UTRA carrier in the middle of the Base Station RF Bandwidth.
· Select as many selected NR carriers and NB-IoT standalone carriers that the BS supports and that fit in the rest of the Base Station RF Bandwidth. Place the carriers adjacent to each other starting from the high Base Station RF Bandwidth edge. 
The declared output power should be split in between each carrier to get same power spectral density on each carrier.

2.1.2.11 TC25: NR, E-UTRA with NB-IoT in-band and NB-IoT standalone multi-carrier operation
This TC25 should be used to test NR, E-UTRA with NB-IoT in-band and NB-IoT standalone multi-carrier aspects.

TC25 should be constructed according the following:

· Place the selected NR carrier (according to 2.2) adjacent to the lower BS RF BW edge, considering the specified FOffset-RAT.
· Place a NB-IoT standalone signal adjacent to the upper BS RF BW edge, considering the specified FOffset-RAT.
· Place a 5 MHz E-UTRA signal in the middle of the Base Station RF Bandwidth. Place the power boosted NB-IoT PRB at the outermost in-band position eligible for NB-IoT PRB. 
· Select as many NR carriers that the BS supports and that fit in the rest of the Base Station RF Bandwidth. Place the carriers adjacent to each other starting from the high Base Station RF Bandwidth edge. 
The declared output power should be split in between each carrier to get same power spectral density on each carrier.

2.1.2.12 TC26: NR, E-UTRA with NB-IoT guard-band and NB-IoT standalone multi-carrier operation
This TC26 should be used to test NR, E-UTRA with NB-IoT in guard-band (with or without NB-IoT in-band) and NB-IoT standalone multi-carrier aspects.

TC26 should be constructed according the following:

· Place the selected NR or 10 MHz E-UTRA with NB-IoT guard band carrier (according to 2.2) adjacent to the lower BS RF BW edge, considering the specified FOffset-RAT.
· Place a NB-IoT standalone signal adjacent to the upper BS RF BW edge, considering the specified FOffset-RAT.
· Place a 10 MHz E-UTRA signal in the middle of BS RF BW edge. The specified FOffset-RAT shall apply.
· Select as many NR carriers and NB-IoT standalone that the BS supports and that fit in the rest of the Base Station RF Bandwidth. Place the carriers adjacent to each other starting from the high Base Station RF Bandwidth edge. 
The declared output power should be split in between each carrier to get same power spectral density on each carrier.

2.1.2.13 NTC9: NR and E-UTRA multi-carrier non-contiguous and NB-IoT standalone multi-carrier operation contiguous.

This NTC9 should be used to test NR and E-UTRA multi-carrier aspects in non-contiguous spectrum operation and NB-IoT standalone in multi-carrier contiguous spectrum operation. BS RF BW consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum BS RF BW.
NTC9 should be constructed according the following:

-
Place the selected NR carrier (according to 2.2) adjacent to the lower BS RF BW edge. The specified FOffset-RAT shall apply. 
· Place a NB-IoT standalone signal adjacent to the upper BS RF BW edge, considering the specified FOffset-RAT.
· Place a 5 MHz E-UTRA carrier at the higher edge of the lowest sub-block and at the lower edge of the upper sub-block.
· In the lowest sub-block, place alternatively a NR carrier (according to 2.2) at the low end and a 5 MHz E-UTRA carrier at the high end adjacent to the already placed carriers until sub-block BW is filled or the total number of supported carriers is reached.

· In the highest sub-block, place alternatively a NB-IoT standalone at the high end and a NR carrier (according to 2.2) at the low end adjacent to the already placed carriers until sub-block BW is filled or the total number of supported carriers is reached.

The declared output power should be split equally in between each carrier.

2.1.2.14 NTC10: NR and E-UTRA with NB-IoT in-band multi-carrier operation – non contiguous and with NB-IoT multi-carrier standalone in contiguous operation
This NTC10 should be used to test NR and E-UTRA with NB-IoT in-band multi-carrier aspects in non-contiguous spectrum operation and NB-IoT standalone in multi-carrier contiguous spectrum operation. BS RF BW consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum BS RF BW.
NTC10 should be constructed according the following:

-
Place the selected NR carrier (according to 2.2) adjacent to the lower BS RF BW edge. The specified FOffset-RAT shall apply. 
· Place a NB-IoT standalone signal adjacent to the upper BS RF BW edge, considering the specified FOffset-RAT.
· Place a 5 MHz E-UTRA with NB-IoT in-band carrier at the higher edge of the lowest sub-block and at the lower edge of the upper sub-block.
· In the lowest sub-block, place alternatively a NR carrier (according to 2.2) at the low end and a 5 MHz E-UTRA with NB-IoT in-band carrier at the high end adjacent to the already placed carriers until sub-block BW is filled or the total number of supported carriers is reached.

· In the highest sub-block, place alternatively a NB-IoT standalone at the high end and a NR carrier (according to 2.2) at the low end adjacent to the already placed carriers until sub-block BW is filled or the total number of supported carriers is reached.

The declared output power should be split equally in between each carrier.

2.1.2.15 NTC11: NR and E-UTRA with NB-IoT guard-band multi-carrier operation – non contiguous with NB-IoT standalone multi-carrier contiguous operation
This NTC11 should be used to test NR and E-UTRA with NB-IoT guard band multi-carrier aspects in non-contiguous spectrum operation and NB-IoT standalone in multi-carrier contiguous spectrum operation. BS RF BW consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum BS RF BW.
NTC11 should be constructed according the following:

-
Place the selected NR or 10 MHz E-UTRA with NB-IoT guard band carrier (according to 2.2) adjacent to the lower BS RF BW edge. The specified FOffset-RAT shall apply. 
· Place a NB-IoT standalone signal adjacent to the upper BS RF BW edge, considering the specified FOffset-RAT.
· Place a 10 MHz E-UTRA with NB-IoT guard band carrier at the higher edge of the lowest sub-block and at the lower edge of the upper sub-block.
· In the lowest sub-block, place alternatively a NR carrier (according to 2.2) at the low end and a 10 MHz E-UTRA with NB-IoT guard band carrier at the high end adjacent to the already placed carriers until sub-block BW is filled or the total number of supported carriers is reached.

· In the highest sub-block, place alternatively a NB-IoT standalone at the high end and a NR carrier (according to 2.2) at the low end adjacent to the already placed carriers until sub-block BW is filled or the total number of supported carriers is reached.

The declared output power should be split equally in between each carrier.

2.1.2.16 TC30: NR and E-UTRA multi-band operation and with NB-IoT standalone contiguous operation
This TC30 should be used to test NR and E-UTRA multi-carrier aspects in multi-band operation and with NB-IoT standalone in multi-carrier contiguous operation.
Each band should be considered as independent and TC30 should be constructed based on existing test configurations specified per supported band.

This TC27 would have to be further split in 2 test configurations (TC30a and TC30b) to test with full carrier allocation (TC30a) or with high PSD per carrier (TC30b).

2.1.2.17 TC31: NR and E-UTRA with NB-IoT in-band multi-carrier operation and with NB-IoT standalone contiguous operation
This TC31 should be used to test NR and E-UTRA with NB-IoT in-band multi-carrier aspect in contiguous spectrum operations and with NB-IoT standalone in multi-carrier contiguous operation..

Each band should be considered as independent and TC31 should be constructed based on existing test configurations specified per supported band. 

This TC28 would have to be further split in 2 test configurations (TC31a and TC31b) to test with full carrier allocation (TC31a) or with high PSD per carrier (TC31b).

2.1.2.18 TC32: NR and E-UTRA with NB-IoT guard-band multi-carrier operation
This TC32 should be used to test NR and E-UTRA with NB-IoT in guard-band (with or without NB-IoT in-band) multi-carrier aspects in contiguous spectrum operation and with NB-IoT standalone in multi-carrier contiguous operation.

Each band should be considered as independent and TC32 should be constructed based on existing test configurations specified per supported band.

This TC32 would have to be further split in 2 test configurations (TC32a and TC32b) to test with full carrier allocation (TC32a) or with high PSD per carrier (T32b).

2.1.3 Applicability of Test Configurations – Multi-RAT only
Following Table 4 would give an overview of the applicability of NR test configurations. 
Only Multi-RAT is covered in this section, single-RAT should also be described later.
In this table:

· Prefix “C” stands for contiguous spectrum operation.

· Prefix “NC” stands for non-contiguous spectrum operation.

· Prefix “MB” stands for multi-band.
	 
	CS16
	CS17

	 
	NR + 
E-UTRA
	NR + 
E-UTRA operating NB-IoT in-band
	NR + 
E-UTRA operating NB-IoT in guard and with/without NB-IoT in-band
	NR +
 E-UTRA + NB-IoT standalone
	NR + 
E-UTRA operating NB-IoT in-band + NB-IoT standalone
	NR +
 E-UTRA operating NB-IoT in guard and with/without NB-IoT in-band +
 NB-IoT standalone

	BS test case
	 
	 
	 
	 
	 
	 

	6.2 Base Station output power
	- 
	- 
	- 
	- 
	- 
	- 

	Base Station maximum output power 
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	E-UTRA for DL RS power
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)

	NB-IoT for DL RS power
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)

	NR for DL RS power
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	6.3 Output power dynamics
	- 
	- 
	- 
	- 
	- 
	- 

	E-UTRA
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)

	NB-IoT
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)

	NR
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)

	6.4 Transmit ON/OFF power
	- 
	- 
	- 
	- 
	- 
	- 

	Transmitter OFF power
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	Transmitter transient period
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	6.5 Transmitted signal quality
	- 
	- 
	- 
	- 
	- 
	- 

	6.5.1 Modulation quality
	- 
	- 
	- 
	- 
	- 
	- 

	E-UTRA
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	NB-IoT
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	NR
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	6.5.2 Frequency error
	- 
	- 
	- 
	- 
	- 
	- 

	E-UTRA
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	NB-IoT
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	NR
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	6.5.3 Time alignment error
	- 
	- 
	- 
	- 
	- 
	- 

	E-UTRA
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)

	NB-IoT
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)

	NR
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)

	6.6 Unwanted emissions
	- 
	- 
	- 
	- 
	- 
	- 

	6.6.1 Transmitter spurious emissions
	- 
	- 
	- 
	- 
	- 
	- 

	General requirement
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	Protection of the BS receiver of own or different BS
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	Additional spurious emissions requirements
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	Co-location with other Base Stations
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	6.6.2 Operating band unwanted emissions
	- 
	- 
	- 
	- 
	- 
	- 

	General requirement 
	 
	 
	 
	 
	 
	 

	
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)

	
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)

	
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	6.6.3 Occupied bandwidth
	- 
	- 
	- 
	- 
	- 
	- 

	Minimum requirement
	(TS 36.141)
(TS 38.141)
	(TS 36.141)
(TS 38.141)
	(TS 36.141)
(TS 38.141)
	(TS 36.141)
(TS 38.141)
	(TS 36.141)
(TS 38.141)
	(TS 36.141)
(TS 38.141)

	6.6.4 Adjacent Channel Leakage power Ratio (ACLR)
	- 
	- 
	- 
	- 
	- 
	- 

	E- UTRA
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	NB-IoT
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	NR
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	Cumulative ACLR
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	6.7 Transmitter intermodulation
	- 
	- 
	- 
	- 
	- 
	- 

	General requirement
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	Additional requirement
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	7.2 Reference sensitivity level
	- 
	- 
	- 
	- 
	- 
	- 

	E-UTRA
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)

	NB-IoT
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)

	NR
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)

	7.3 Dynamic range
	- 
	- 
	- 
	- 
	- 
	- 

	E-UTRA
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)

	NB-IoT
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)

	NR
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)

	7.4 In- band selectivity and blocking
	- 
	- 
	- 
	- 
	- 
	- 

	General blocking requirement
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	General narrowband blocking requirement
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	7.5 Out-of-band blocking
	- 
	- 
	- 
	- 
	- 
	- 

	General requirement
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	Co-location requirement
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	7.6 Receiver spurious emissions
	- 
	- 
	- 
	- 
	- 
	- 

	General requirement
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	7.7 Receiver intermodulation
	- 
	- 
	- 
	- 
	- 
	- 

	General intermodulation requirement
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	General narrowband intermodulation requirement
	C:TC21
NC:NTC6

MB: TC27
	C:TC22
NC:NTC7

MB:TC28
	C:TC23
NC:NTC8

MB:TC29
	C:TC24
NC:NTC9

MB:TC30
	TC25
NC:NTC10

MB:TC31
	TC26
NC:NTC11

MB:TC32

	7.8 In-channel selectivity
	- 
	- 
	- 
	- 
	- 
	- 

	E-UTRA requirement
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)

	NB-IoT requirement
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)
	(TS 36.141)

	NR requirement
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)
	(TS 38.141)


Table 4: Applicability of MSR NR TCs
3 Conclusion
In this contribution, we made proposals about signals to be used to build MSR Test Configurations, securing an optimal test coverage. We also detailed the new TCs needed to test MSR BS that supports NR.
Proposal 1: Whenever possible, same test configuration for MSR TCs should be used for testing Rx and Tx requirements.
Proposal 2: Build MSR TCs preferrably with following signals at the outermost edges: NB-IoT standalone for CS17 and with E-UTRA 10 MHz with NB-IoT guard band if supported, NR narrowest supported BW - 15 kHz SCS signal  if 15 kHz SCS is supported and/or E-UTRA 5 MHz for CS16-CS17.

Proposal 3: NR OBUE requirements should be tested with single carrier with widest supported bandwidth and highest supported SCS.

Proposal 4: When building the new Test Configurations for CS17, only consider contiguous spectrum for NB-IoT standalone, but non-contiguous and multi-band could be considered for E-UTRA and NR.
Proposal 5: Specify Test Configurations TC21, TC22, TC23, NTC6, NTC7, NTC8, TC27, TC28 and TC29 for CS16 and TC24, TC25, TC26, NTC9, NTC10, NTC11, TC30, TC31 and TC32 for CS17 as further detailed in this contribution.
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