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1 Introduction
The MSR conformance specifications TS 37.141 specifies capability sets which define a list of supported single and multi-RAT combinations. Associated to each CS, Test Configurations have been specified considering the most challenging combinations, optimizing testing effort but still preserving the best test coverage.
In the following, some inconsistency has been identified around the newly introduced CS17.

2 Discussion 
2.1 Current situation
In current version of MSR conformance specification TS 37.141, the capability set CS17 is specified according to Table 1.

	Capability Set supported by the BS
	CS17

	Supported RATs
	NR, E-UTRA, NB-IoT standalone

	Supported configurations
	MR E-UTRA + NR
SR NR
(SC, MC, CA)

SR E-UTRA3 (SC, MC, CA)
SR NB-IoT standalone 

(SC, MC)
MR E-UTRA + NB-IoT standalone
MR NR + NB‑IoT standalone
MR NR + E‑UTRA + NB‑IoT standalone

	Applicable BC
	BC1, BC2 or BC3

	NOTE 1:
MC denotes multi-carrier in single RAT;
SC denotes single carrier;
MR denotes multi-RAT;
SR denotes single-RAT.

NOTE 2:
For this configuration related to BC2 bands, the support of UTRA in band 3 is declared by the manufacturer.

NOTE 3:
Includes optional (declared by the manufacturer) support of NB-IoT in-band and/or NB-IoT guard band operation within E-UTRA carrier(s).
NOTE 4:
Void
NOTE 5:
Void


Table 1: From Table 4.7.1-2 Capability sets with NB-IoT standalone operation
This means NB-IoT in-band and/or guard could only be supported for single RAT E-UTRA with CS17 (yellow), and not for any multi-RAT cases (green). This is not consistent: at least multi-RAT E-UTRA+NR configuration should also consider NB-IoT with in-band/guard band operation. Moreover, this is also assuming NB-IoT in-band/guard band should be considered in the associated test configurations: they are challenging cases that shall be tested to ensure a good test coverage.
Moreover, the current definition TC 22 which is the test configuration used to test CS17 is as described in Figure 1. 
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TC22 is constructed using the following method:
- The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.

- Place a standalone NB-IoT carrier at the upper Base Station RF Bandwidth edge.

- I NB-IoT guard band operation is supported, place a 10 MHz E-UTRA carrier adjacent to the lower Base
Station RF Bandwidth edge. Place the NB-IoT PRB at the outermost guard-band position eligible for NB-ToT
PRB (according to subclause 4.5.3) at the lower Base Station RF Bandwidth edge and adjacent to the E-
UTRA PRB edge as close as possible (i.c., away from the lower Base Station RF Bandwidth edge). The
specified Eqsenar shall apply. Place a SMHz / 15kHz SCS NR carrier adjacent to the 10 MHz E-UTRA
carrier.

- IfNB-IoT guard-band operation is not supported and NB-IoT in-band operation is supported, place a 5 MHz
E-UTRA carrier adjacent to the lower Base Station RF Bandwidth edge. Place the NB-IoT PRB at the
outermost in-band position ligible for NB-IoT PRB (according to subelause 4.5.3) at the lower Base Station
RF Bandwidth edge. The specified Epgmurar shall apply. Place a SMHz / 15kHz SCS NR carrier adjacent to
the 5 MHz E-UTRA carrier.

- If neither NB-IoT guard-band nor NB-ToT in-band operation s supported, place a SMHz/15kHz SCS NR
carrier adjacent to the lower Base Station RF Bandwidth edge. The specified Eoga.ra shall apply. Place a 5
MHz E-UTRA carier adjacent to the SMHz / 15kHz SCS NR carrier.

- For transmiltter tests, alternately add SMHz E-UTRA carriers at the low end and NB-IoT standalone carriers at
the high end adjacent to the already placed casriers until the Base Station RF Bandwidth is filled or the total
‘number of supported carriers is reached. The nominal carrier spacing defined in subclause 4.5.1 shall apply.

- IfNR 5MHz and/or E-UTRA 5/10 MHz channel bandwidth is not supported, the narrowest casrier shall be
selected. If 15kHz SCS is not supported for particular NR operating band, the smallest supported SCS declared
‘per operating band shall be selected.





Figure 1: TC22 specification (from TS 37.141)
So, TC22 clearly assumes the possibility of supporting NB-IoT in-band and/or guard band in E-UTRA, as well as NB-IoT standalone.

Observation: There is a clear misalignment in between multi-RAT combinations supported with CS17 and the test configuration TC22 used to test this CS17.
2.2 Proposed fix
There are 2 possibilities to fix the previously mentioned inconsistency:
· Option 1: Fully remove NB-IoT in-band/guard band support from CS17 and from TC22.

· Option 2: Add NB-IoT in-band/guard band support in all multi-RAT combinations in CS17.

We would propose to go for option 2 for the following reasons:

· Supporting all 3 NB-IoT operation modes in one CS would give full flexibility to operators selecting one or several operating modes according the need.

· Even if the initial intention with CS17 could have been to not consider in-band/guard band operation, the specified TC22 was agreed and doesn’t include any technical challenge.

· There has never been any technical reason why NB-IoT in-band/guard band was not considered with NB-IoT standalone in any CS. The only rationale was to limit the specification effort when introducing NB-IoT in Release 13.

· RAN1 fully support NB-IoT multi-carriers mixing standalone and in-band/guard band operations. RAN4 should not introduce such limitation without any rationale.

Proposal: Update CS17 adding NB-IoT in-band and guard band support to any E-UTRA multi-RAT combination.
A companion CR [1] is also submitted for approval.
3 Conclusion
In this contribution, we highlighted an inconsistency in the MSR conformance specification (TS 37.141) and proposed a way to fix this.

Observation: There is a clear misalignment in between multi-RAT combinations supported with CS17 and the test configuration TC22 used to test this CS17.

Proposal: Update CS17 adding NB-IoT in-band and guard band support to any E-UTRA multi-RAT combination.
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