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1 Introduction
Current testing of EMC requirements as specified in TS 37.113 [1] for MSR BS is increasingly complex and considers many test configurations, due to various possible RAT combinations. 
In this contribution we want to present an initial proposal on how to achieve the optimization of the test configurations.  
2 Discussion
3GPP standards situation
According to TS 37.113 [1], an MSR BS Base station is “characterized by the ability of its receiver and transmitter to process two or more carriers in common active RF components simultaneously in a declared RF bandwidth, where at least one carrier is of a different RAT than the other carrier(s).” 
Observation 1: One characteristic of MSR BS is the ability of receiver and transmitter to process two or more carriers in common active RF components simultaneously.
Standards such as TS 37.113 [1] defines the MSR BS test configurations that shall be used for demonstrating EMC conformance. The optimization of EMC test configurations regarding MSR BS will be discussed in the following section.
Optimization of EMC Test Configurations for MSR BS
In table 1 we present a summary of the different Capability Sets associated to the test configurations in TS 37.141 [2]. The table also shows a summary of the RAT combinations currently used for EMC testing.
In view of the observations presented in R4-2215958 [3], we consider optimization in the EMC testing can be achieved by reducing the number of RAT combinations defined in some Capability Sets. As a result of this reduction, it will be possible also to reduce the number of Test Configurations considered for EMC testing in an MSR environment. Considering the proposal in [3], the EMC test optimization is summarized in table 2.
The optimization consists of two steps. The first step is to make optimization based on the existing RATs in one Capability Set, e.g., CS12, which contains GSM, WCDMA, and NB IoT SA. According to the proposal in [3], we can use NB IoT SA to cover GSM. Therefore, the RATs in CS12 can be reduced to WCDMA and NB IoT SA, which corresponding to CS10. Furthermore, the second step in table 2: if the MSR BS supports LTE (and/or NR, NB IoT SA in other cases), we can use LTE to cover WCDMA. In this case, the RATs under consideration can be further optimized to LTE and NB IoT, which corresponding to CS11. In EMC test cases of both emission and immunity, the test configuration is TC11. If the MSR BS does not support LTE, CS10 (TC10) is used. The rest 18 Capability Sets can be reduced by analogy to CS1, CS2, CS4, CS5, CS8, CS10, CS11, CS16, and CS17 (step 1), and furthermore to CS2, CS8, CS11, and CS17 (step 2).

It is worth to mention that these CSs (as well as the corresponding TCs) are already defined in TS 37.141 [2]. Therefore, our goal is to reach optimization by using existing TCs and not creating a new TC. In addition, our proposal covers at least one wideband and one narrowband active RF chain.
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Table 1. Summary of Capability sets and Supported RATs combinations for MSR BS

	Capability Set
	CS1
	CS2
	CS3
	CS4
	CS5
	CS6
	CS7
	CS8
	CS9
	CS10
	CS11
	CS12
	CS13
	CS14
	CS15
	CS17
	CS16
	CS18
	CS19

	MR Configuration
	WCDMA
	LTE+IoT (opt)  
	WCDMA + LTE+IoT (opt)
	GSM + WCDMA
	GSM + LTE+IoT (opt)
	GSM + WCDMA + LTE

GSM + WCDMA

GSM + LTE

WCDMA + LTE
	GSM + WCDMA

GSM + LTE+ IoT (opt)

LTE+ WCDMA + IoT (opt)
	IoT SA   
	GSM + IoT SA
	WCDMA + IoT SA
	LTE + IoT SA
	GSM + WCDMA + IoT SA

GSM + IoT SA

WCDMA + IoT SA

GSM+WCDMA
	GSM + LTE + IoT SA

GSM + IoT SA

LTE + IoT SA

GSM+LTE
	WCDMA + LTE + IoT SA

WCDMA+ IoT SA

LTE + IoT SA

WCDMA + LTE
	GSM + WCDMA +IoT
GSM + LTE + IoT
 WCDMA + LTE + IoT SA

GSM + IoT SA

WCDMA + IoT SA

LTE + IoT SA

GSM + WCDMA

GSM + LTE

WCDMA + LTE
	LTE+ NR+ IoT(opt)
 
LTE + IoT SA+ IoT(opt)

NR + IoT SA + IoT(opt)

LTE+ NR+ IoT SA+IoT(opt) 
	LTE+ NR+ IoT (opt)
	GSM + LTE+ IoT (opt)

GSM + NR+ IoT (opt)

LTE + NR +  IoT (opt)

GSM + LTE+ NR+ IoT (opt)
	WCDMA + LTE+ IoT (opt)

WCDMA + NR+ IoT (opt)

LTE + NR +  IoT (opt)

WCDMA + LTE+ NR+ IoT (opt)

	Step 1 optimization
	WCDMA
	LTE
	LTE
	GSM + WCDMA
	LTE + IoT-IN/NG(If support)
	GSM + LTE
	LTE + IoT-IN/NG(If support)
	IoT-SA
	IoT-SA
	WCDMA + IoT-SA
	LTE + IoT-SA
	WCDMA + IoT-SA
	LTE + IoT-SA
	LTE + IoT-SA
	LTE + IoT-SA
	LTE+ NR+ IoT-SA
	LTE+ NR+ IoT-IG/NG(If support)
	LTE+ NR+ IoT-IG/NG(If support)
	LTE+ NR+ IoT-IG/NG(If support)

	
	CS1
	CS2
	CS2
	CS4
	CS2
	CS5
	CS2
	CS8
	CS8
	CS10
	CS11
	CS10
	CS11
	CS11
	CS11
	CS17
	CS16
	CS16
	CS16

	Step 2 optimization
	LTE
	LTE
	 LTE
	LTE + IoT-SA
	LTE + IoT-SA
	LTE + IoT-SA
	LTE + IoT-SA
	IoT-SA
	IoT-SA
	LTE + IoT-SA
	LTE + IoT-SA
	LTE + IoT-SA
	LTE + IoT-SA
	LTE + IoT-SA
	LTE + IoT-SA
	LTE+ NR+ IoT-SA
	LTE+ NR+ IoT-SA
	LTE+ NR+ IoT-SA
	LTE+ NR+ IoT-SA

	
	CS2
	CS2
	CS2
	CS11
	CS11
	CS11
	CS11
	CS8
	CS8
	CS11
	CS11
	CS11
	CS11
	CS11
	CS11
	CS17
	CS17
	CS17
	CS17


Table 2. Proposal for EMC Test Configuration Optimization
Note: For CS5, CS7, and CS18, in the first step, optimization is done based on that IoT-IN/NG is supported. If IoT-IN/NG is not supported, GSM should be kept, i.e., the original CS should be kept as the result of step 1 optimization.

3 Conclusion
In this contribution a proposal on EMC test reduction is presented. Based on our observations, we propose:
Proposal 1: To agree with using the following capability sets: CS1, CS2, CS4, CS5, CS8, CS10, CS11, CS16, and CS17 defined in TS 37.141 [2] for EMC testing of MSR BS, as presented in this contribution. Furthermore, the capability sets can be narrow down to CS2, CS8, CS11, and CS17 if the MSR BS supports NR, LTE and NB IoT SA. 
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Capability Set CS1 CS2 CS3 CS4 CS5 CS6 CS7

CS8 CS9 CS10 CS11 CS12 CS13 CS14 CS15 CS17

CS16 CS18 CS19

MR Configuration SR SR  

WCDMA + 

LTE

GSM + 

WCDMA

GSM + 

LTE+Io 

(optional)

GSM + 

WCDMA + 

LTE

GSM + 

WCDMA

GSM + LTE

WCDMA + 

LTE

GSM + 

WCDMA

GSM + LTE+ 

IoT (optional)

LTE+ 

WCDMA + 

IoT (optional)



SR    GSM + IoT

WCDMA + 

IoT

LTE + IoT

GSM + 

WCDMA + 

IoT

GSM + IoT

WCDMA + 

IoT

GSM + LTE + 

IoT

GSM + IoT

LTE + IoT

WCDMA + 

LTE + IoT

WCDMA+ IoT

LTE + IoT

WCDMA + 

LTE

GSM + 

WCDMA +IoT

GSM + LTE + 

IoT

 WCDMA + 

LTE + IoT

GSM + IoT

WCDMA + 

IoT

LTE + IoT

GSM + 

WCDMA

GSM + LTE

WCDMA + 

LTE



LTE+ NR+ 

IoT 

LTE + IoT

NR + IoT

LTE+ NR+ 

IoT+IoT 

LTE+ NR+ 

IoT (optional)

GSM + LTE+ 

IoT (optional)

GSM + NR+ 

IoT (optional)

LTE + NR +  

IoT (optional)

GSM + LTE+ 

NR+ IoT 

(optional)



WCDMA + 

LTE+ IoT 

(optional)

WCDMA + 

NR+ IoT 

(optional)

LTE + NR +  

IoT (optional)

WCDMA + 

LTE+ NR+ 

IoT (optional)

SR UTRA 

(SC, MC)



SR E-UTRA3 

(SC, MC, 

CA)



SR NR4 (SC, 

MC, CA)



MR UTRA + 

E-UTRA3



MR UTRA + 

NR4



MR E-UTRA3 

+ NR4



MR GSM + E 

UTRA + NB-

IoT 

standalone



SR GSM 

(MCBTS)



SR E-UTRA 

(SC, MC, 

CA)



SR NB-IoT 

standalone 

(SC, MC)



MR GSM +

NB-IoT 

standalone

MR UTRA + 

E-UTRA + 

NB-IoT 

standalone



SR UTRA 

(SC, MC)



SR E-UTRA 

(SC, MC, 

CA)



SR NB-IoT 

standalone 

(SC, MC)



MR UTRA +

NB-IoT 

standalone

MR GSM + 

UTRA2 + NB 

IoT 

standalone



MR GSM + E 

UTRA + NB-

IoT 

standalone



MR UTRA2 + 

E-UTRA + 

NB-IoT 

standalone



MR GSM +

NB-IoT 

standalone



MR E-UTRA3 

+ NR



SR NR

(SC, MC, 

CA)



SR E-UTRA3 

(SC, MC, 

CA)



SR NB-IoT 

standalone 

(SC, MC)



MR E-UTRA3 

+ NB-IoT 

standalone

MR E-UTRA3 

+ NR4



SR NR4 

(SC, MC, 

CA)



SR E-UTRA3 

(SC, MC, 

CA)

SR E-UTRA3 

(SC, MC, 

CA)



SR NR4 (SC, 

MC, CA)



MR GSM + E-

UTRA3



MR GSM + 

NR4



MR E-UTRA3 

+ NR4



MR GSM+ E-

UTRA3 + 

NR4

MR GSM + 

UTRA2



MR GSM + E-

UTRA3



MR E-UTRA3 

+ UTRA2



SR UTRA 

(SC, MC)2



SR E-UTRA3 

(SC, MC)

SR NB-IoT 

standalone 

(SC, MC)

MR GSM + 

NB-IoT 

standalone



SR GSM 

(MCBTS)



SR NB-IoT 

standalone 

(SC, MC)

MR UTRA +

NB-IoT 

standalone



SR UTRA 

(SC, MC)



SR NB-IoT 

standalone 

(SC, MC)

MR E-UTRA 

+ NB-IoT 

standalone



SR E-UTRA 

(SC, MC, 

CA)



SR NB-IoT 

standalone 

(SC, MC)

MR GSM + 

UTRA + NB 

IoT 

standalone



SR GSM 

(MCBTS)



SR UTRA 

(SC, MC)



SR NB-IoT 

standalone 

(SC, MC)



MR GSM +

NB-IoT 

standalone



NR4, E-

UTRA3

GSM, E-

UTRA3, NR4

UTRA, E-

UTRA3, NR4

Supported 

configurations

SR UTRA 

(SC, MC)

SR 

E-UTRA3 

(SC, MC, 

CA)

MR UTRA + 

E-UTRA3



SR UTRA 

(SC, MC)



SR E-UTRA3 

(SC, MC, 

CA)

MR GSM + 

UTRA



SR GSM 

(MCBTS)



SR UTRA 

(SC, MC)

MR GSM + E-

UTRA3



SR GSM 

(MCBTS)



SR E-UTRA3 

(SC, MC, 

CA)

MR GSM + 

UTRA + 

E-UTRA



MR GSM + 

UTRA



MR GSM + E-

UTRA



MR UTRA + 

E-UTRA



SR GSM 

(MCBTS)



SR UTRA 

(SC, MC)



UTRA, 

E-UTRA3

GSM, UTRA

GSM, E-

UTRA3

GSM, UTRA, 

E-UTRA

GSM, UTRA, 

E-UTRA3

NB-IoT 

standalone

GSM, E 

UTRA, 

NB-IoT 

UTRA, E 

UTRA,

NB-IoT 

GSM, UTRA, 

E-UTRA, 

NB-IoT 

NR6, E-

UTRA3, NB-

IoT 

GSM,

NB-IoT 

standalone

UTRA, 

NB-IoT 

standalone

E-UTRA, 

NB-IoT 

standalone

GSM, UTRA,

NB-IoT 

standalone

Supported RATs

UTRA

(MC)

E-UTRA

(MC)3


