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1 Introduction
During last RAN4 meeting #88, discussions related to NR introduction in conducted MSR performance (37.141) has been initiated. An associated Way Forward was agreed [1].

This contribution further addresses the open issues mentioned in this Way Forward. It’s an updated version of previous contribution [10].
2 Discussion 
2.1 Background
According to [4], only 2 new Capability 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.

2.1.1 Signal(s) at the outermost edges
It has been agreed a typical NR signal shall be used to build NR Test Configurations ([9]). Such signal should also be considered when building MSR TCs.

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 still be valid when specifying the new TCs including NR. 
Also, NB-IoT standalone signal is more stringent to test than a E-UTRA supporting or not NB-IoT in-band and/or in guard band. This assumption was used to build E-UTRA TC13 for example.
Due to the new spectrum utilization, most of NR signals 15 kHz SCS would have smallest guard band (and so be more stringent to test) than a E-UTRA 5 MHz and a E-UTRA 5 MHz with NB-IoT in-band signal. But when comparing with E-UTRA 10 MHz with NB-IoT in guard band, such signal would have lowest guard band than NR signal with 10 MHz or higher CBW and 15 kHz SCS (see Table 1).
	Signal(s)
	Guard band

	NR
	5 MHz – 15 kHz SCS
	250 kHz

	
	10 MHz – 15 kHz SCS
	320 kHz

	
	5 MHz – 30 kHz SCS
	520 kHz

	
	20 MHz – 15 kHz SCS
	460 kHz

	
	20 MHz – 30 kHz SCS
	820 kHz

	E-UTRA
	5 MHz
	500 kHz

	
	5 MHz with NB-IoT in-band
	500 kHz

	
	10 MHz with NB-IoT in guard band
	312.5 kHz


Table 1: Guard band comparison
Finally, one last topic that should be carefully considered when selected the test signals, is NB-IoT signal characteristics. NB-IoT could use only one tone to transmit (UE), while LTE or NR would use one or several PRBs. This makes NB-IoT much more sensitive to interference comparing to NR or E-UTRA. So, even if the guard band might be bigger with E-UTRA and NB-IoT signals, especially comparing to NR, it might still be more stringent to test with E-UTRA with NB-IoT signals than with NR signal or E-UTRA only signal.
For the reasons previously enounced, considering also NB-IoT performance should be checked in a stringent position, the signals that should be placed at the outermost edges should be:

· On one edge: 
· NB-IoT standalone

· On the other edge:

· If NB-IoT guard band is supported:

· E-UTRA 10 MHz with NB-IoT guard band
· Else if NB-IoT in-band is supported
· E-UTRA 5 MHz with NB-IoT in-band or NR Typical signal? This should be further discussed, considering the guard band would only be 250 kHz for NR typical signal, but on the hand, NB-IoT performance in guard band should also be checked.
· Else

· NR typical signal as selected in TS 38.141-1 subclause 4.7 ([9]).
	
	Lower edge
	Upper edge

	CS16
	Typical NR signal
	E-UTRA 10MHz with NB-IoT in guard band 
E-UTRA 5MHz with NB-IoT in-band (Note 1)
E-UTRA 5 MHz (Note 2)

	CS17
	E-UTRA 10 MHz with NB-IoT in guard band
E-UTRA 5MHz with NB-IoT in-band (Note 1)

Typical NR signal (Note 3)
	NB-IoT standalone

	Note 1: if NB-IoT in guard band is not supported

Note 2: if NB-IoT in-band is not supported

Note 3: if NB-IoT in guard band is not supported or typical NR signal is 5MHz CBW and 15kHz SCS


Table 2: Selected signals to build MSR TCs
Proposal 1: Build MSR TCs for CS16 and CS17 with signals as specified in Table 2.
Also, as explained in [7]:

Proposal 2: NR OBUE requirements should be tested with single carrier with widest supported bandwidth and highest supported SCS.
2.1.2 Test configurations

2.1.2.1 General considerations
Referring to TS 37.141 ([3]), the specified test configurations for NB-IoT in-band and guard band consider only contiguous spectrum operation, no test 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.

Observation 1: Currently, there is no MSR TC considering non-continuous spectrum nor multi-band operations with NB-IoT.
Regarding CS17, NB-IoT standalone multi-carriers is only specified for contiguous spectrum, not for non-contiguous, nor multi-band: there is no ACLR requirement for NB-IoT standalone when operating in non-contiguous spectrum or in multiband. This was proposed and discussed in NB-IoT Kista AH but without any operator’s support for such configurations, and to speed up the work, it was decided to not specify them.
Observation 2: NB-IoT standalone is not supported in non-contiguous nor multi-band operations.

If such configurations should be supported with CS17, there are 2 alternatives:

· Alternative 1: Specify missing ACLR requirements for NB-IoT standalone operating in non-contiguous spectrum and multi-band.

· Alternative 2: When specifying Test Configurations, consider NB-IoT standalone would only operate on one continuous sub-block, while E-UTRA and NR would operate on several sub-blocks.
The Alternative 2 would be the quickest one as it won’t require any extra effort. But it might introduce some ambiguity on NB-IoT standalone operation and how this would be tested.

The Alternative 1 would require some extra work to update TS 36.104, and especially TS36.141/TS 37.141, but that would be the best one to remove any restriction.

During last RAN4#88 meeting, some companies were opposing introducing too many new test configurations. 
In a pragmatic approach, we would propose so to start with specifying new TCs for continuous spectrum deployment, as it was done when introducing NB-IoT. Any other TC should be further discussed and could bbe introduced later then, on a specific need basis.
Proposal 3: Specify new Test Configurations for continuous spectrum only. Introducing other TCs for non-continuous and multi band should be further discussed.
The related CR [11] is capturing this proposal and further details the new test configurations specification with their applicability.
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: Build MSR TCs for CS16 and CS17 with signals as specified in Table 2.

	
	Lower edge
	Upper edge

	CS16
	Typical NR signal
	E-UTRA 10MHz with NB-IoT in guard band 

E-UTRA 5MHz with NB-IoT in-band (Note 1)

E-UTRA 5 MHz (Note 2)

	CS17
	E-UTRA 10 MHz with NB-IoT in guard band
E-UTRA 5MHz with NB-IoT in-band (Note 1)
Typical NR signal (Note 3)
	NB-IoT standalone

	Note 1: if NB-IoT in guard band is not supported

Note 2: if NB-IoT in-band is not supported

Note 3: if NB-IoT in guard band is not supported or typical NR signal is 5MHz CBW and 15kHz SCS


Table 2: Selected signals to build MSR TCs
Proposal 2: NR OBUE requirements should be tested with single carrier with widest supported bandwidth and highest supported SCS.
Observation 1: Currently, there is no MSR TC considering non-continuous spectrum nor multi-band operations with NB-IoT.
Observation 2: NB-IoT standalone is not supported in non-contiguous nor multi-band operations.
Proposal 3: Specify new Test Configurations for continuous spectrum only. Introducing other TCs for non-continuous and multi band should be further discussed.
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