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1 Introduction
In RAN#95-e meeting, the new WI: BS/UE EMC Enhancements for NR and LTE was approved and the study phase of it will start in Q4 of 2022. In this document, we give some discussions on MSR BS test configuration simplification works.
2 Discussions
2.1 Test configuration from TS37.113 and TS37.141
The first issue from WF[1] is to investigate that using existing TCs or creating a new TC, which is shown below.
I. Investigate using existing TCs or creating a new TC
· Option 1: using existing TCs in TS 37.141 & TS 37.145.
· Option 2: creating new TC dedicated for EMC test, which is decoupled from RF conformance testing.
Firstly, we give a review of the test configuration tables below from TS 37.113. 
Table 4.5-1: Test configurations for single-band Multi-RAT capable MSR BS (CS3-6)
	Capability Set
	UTRA + E-UTRA.
NB-IoT in-band,
NB-IoT guard band
(Note 2, Note 3) (CS 3)
	GSM+ UTRA 
(CS 4)
	GSM + 
E-UTRA, 
NB-IoT in-band,
NB-IoT guard band
(Note 2, Note 3)
(CS 5)
	GSM + UTRA + E-UTRA,
(CS 6)
	GSM+UTRA/ 
E-UTRA, UTRA+
E-UTRA, 
NB-IoT in-band, 
NB-IoT guard band
(CS7)

	BS test case
	BC1
	BC2
	BC3
	BC2
	BC2
	BC2
	BC2

	Emission tests
	C: TC3a
CNC: NTC3a
C/NC: TC3a and NTC3a
NI: TC16
NG: TC19
	C: TC3a
CNC: NTC3a
C/NC: TC3a and NTC3a 
NI: TC16
NG: TC19
	C: TC3b

	C: TC4a
CNC: NTC4a
C/NC: TC4a and NTC4a
	C: TC4b
CNC: NTC4b
C/NC: TC4b and NTC4b
NI: TC16
NG: TC19
	C: TC4c
CNC: NTC4c
C/NC: TC4c and NTC4c
NI: TC16
NG: TC19
	C: (TC4a, TC3a) (Note 4), TC4b

CNC: (NTC4a, NTC3a) (Note 4), NTC4b 

C/NC: (TC4a, NTC4a,TC3a, NTC3a) (Note 4),
TC4b,NTC4b

NI: TC15,(TC16) (Note 4)

NG: TC18, (TC19) (Note 4)

	Immunity tests
	C: TC3a
CNC: NTC3a
C/NC: TC3a, NTC3a
NI: TC16
NG: TC19
	C: TC3a
CNC: NTC3a
C/NC: TC3a, NTC3a
NI: TC16
NG: TC19
	C: TC3b
NI: TC16
NG: TC19
	C: TC5a
CNC: NTC5a
C/NC: TC5a, NTC5a
	C: TC5b
CNC: NTC5b
C/NC: TC5b, NTC5b
NI: TC15
NG: TC18
	C: TC5b
CNC: NTC5c, C/NC: TC5b, NTC5c
	C: TC5b
CNC: NTC5b
C/NC: TC5b, NTC5b
NI: TC15
NG: TC18

	NOTE 1:	Void
NOTE 2:	The support of NB-IoT in-band operation is optional and declared by the manufacturer. If not supported, the test configurations denoted by "NI" shall not be used for testing.
NOTE 3:	The support of NB-IoT guard band operation is optional and declared by the manufacturer. If not supported, the test configurations denoted by "NG" shall not be used for testing.
NOTE 4:	For Band 3, the test configuration is only applicable if UTRA is declared to be supported in Band 3.



Table 4.5-1a: Test configurations for single-band Multi-RAT capable MSR BS (CS9-13)
	Capability Set
	GSM+NB-IoT standalone 
(CS 9)
	UTRA +
NB-IoT standalone (CS 10)
	E-UTRA + NB-IoT standalone
(CS 11)
	GSM+UTRA+NB-IoT standalone (CS 12)
	GSM+ E-UTRA+ NB-IoT standalone 
(CS 13)

	BS test case
	BC2
	BC1
	BC2
	BC1
	BC2
	BC3
	BC2
	BC2

	Emission tests
	TC9
	TC10
	TC10
	TC11
	TC11
	TC11
	TC12
	TC13

	Immunity tests
	TC9
	TC10
	TC10
	TC11
	TC11
	TC11
	TC12
	TC13



Table 4.5-1b: Test configurations for single-band Multi-RAT capable MSR BS (CS14-17)
	Capability Set
	UTRA + E-UTRA +
NB-IoT standalone (CS 14)
	GSM + UTRA + E-UTRA + NB-IoT standalone
(CS 15)
	NR + E-UTRA 
NB-IoT in-band
NB-IoT guard band
(CS 16)
	NR + NB-IoT standalone + E-UTRA
NB-IoT in-band
NB-IoT guard band
(CS 17)

	BS test case
	BC1
	BC2
	BC3
	BC2
	BC1 and BC2
	BC3
	BC1 and BC2
	BC3

	Emission tests
	TC14
	TC14
	TC14
	TC13
	C, NI, NG: TC21

CNC, NCNI, NCNG: NTC21

C/NC, C/NCNI, C/NCNG: NTC21, TC21

	C, NI, NG: TC21

CNC, NCNI, NCNG: NTC21

C/NC, C/NCNI, C/NCNG: NTC21, TC21

	C: TC22
NI: TC22
NG: TC22
	C: TC22
NI: TC22
NG: TC22

	Immunity tests
	TC14
	TC14
	TC14
	TC13
	C, NI, NG: TC21

CNC, NCNI, NCNG: NTC21

C/NC, C/NCNI, C/NCNG: NTC21, TC21
	C, NI, NG: TC21

CNC, NCNI, NCNG: NTC21

C/NC, C/NCNI, C/NCNG: NTC21, TC21

	C: TC22
NI: TC22
NG: TC22
	C: TC22
NI: TC22
NG: TC22



Table 4.5-2: Test configurations for single-band Single-RAT multi-carrier capable BS
	Capability Set
	UTRA (MC) capable BS (CS1)
	E-UTRA (MC) capable BS (CS2)
NB-IoT in-band,
NB-IoT guard band
(Note 2, Note 3)
	NB-IoT (MC) capable BS (CS8)

	BS test case
	BC1
	BC2
	BC3
	BC1
	BC2
	BC3
	BC1
	BC2

	Emission tests
	C: TC1a 
CNC: NTC1a
C/NC: TC1a and NTC1a 
	C: TC1a 
CNC: NTC1a
C/NC: TC1a and NTC1a 
	C: TC1b 
	C: TC2 
CNC: NTC2
C/NC: TC2 and NTC2 
	C: TC2 
CNC: NTC2
C/NC: TC2 and NTC2 
	C: TC2 
CNC: NTC2
C/NC: TC2 and NTC2 
	TC8
	TC8

	Immunity tests
	C: TC1a
CNC: NTC1a
C/NC: TC1a, NTC1a
	C: TC1a
CNC: NTC1a
C/NC: TC1a, NTC1a
	C: TC1b
	C: TC2
CNC: NTC2
C/NC: TC2, NTC2
NI: TC17
NG: TC20
	C: TC2
CNC: NTC2
C/NC: TC2, NTC2
NI: TC17
NG: TC20
	C: TC2 
CNC: NTC2
C/NC: TC2, NTC2
NI: TC17
NG: TC20
	TC8
	TC8

	NOTE 1:	Void
NOTE 2:	The support of NB-IoT in-band operation is optional and declared by the manufacturer. If not supported, the test configurations denoted by "NI" shall not be used for testing.
NOTE 3:	The support of NB-IoT guard band operation is optional and declared by the manufacturer. If not supported, the test configurations denoted by "NG" shall not be used for testing.



Table 4.5-3: Test configurations for multi-band capable BS (CS1-CS7 and CS16)
	Capability Set
	Multi-band testing

	BS test case
	BC1/BC2
	BC3

	Emission tests
	TC7b
	TC7b

	Immunity tests (Note)
	TC7b
	TC7b


From the table above we can find the test configurations for each CSs and the detailed information for each TC is illustrated in TS37.141 clause 4.8.
Observation 1: For most of CSs, all of the RATs in it are used with corresponding TC.
CS15 is one exception of observation. CS15 and CS13 share the same test configuration TC13. This is shown in Table 1 below.
Table 1: Test configuration for CS13 and CS15
	GSM+ E-UTRA+ NB-IoT standalone 
(CS 13)
	GSM + UTRA + E-UTRA + NB-IoT standalone
(CS 15)

	BC2
	BC2

	TC13
	TC13

	TC13
	TC13



Observation 2: The test configuration for both CS15 (GSM+UTRA+E-UTRA+NB-IoT standalone) and CS13(GSM+E-UTRA+NB-IoT standalone) is TC13.
The detailed configuration of TC13 is described in TS37.141 clause 4.8.13.1, which is shown below.
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TC13 is constructed using the following method:
-	The Base Station RF Bandwidth shall be the declared maximum Base Station RF Bandwidth.
-	Place a NB-IoT carrier at the upper edge and a GSM carrier at the lower Base Station RF Bandwidth edge. The specified FOffset-RAT shall apply.
-	Place two 5 MHz E-UTRA carriers in the middle of the Base Station RF Bandwidth. If the BS does not support 5 MHz channel BW use the narrowest supported BW, if only one carrier is supported or two carriers do not fit place only one carrier.
-	For transmitter tests, alternately add NB-IoT carriers at the upper edge and GSM carriers at the lower edge using 600 kHz spacing until the Base Station RF Bandwidth is filled or the total number of supported carriers is reached.
-	For transmitter tests, add additional E-UTRA carriers of the same bandwidth as the already allocated E-UTRA carriers in the middle if possible.
As we can see from the instruction, there is no UTRA carriers in TC13 generation. 
Observation 3: TC13 that sets up NB-IoT, GSM and E-UTRA carriers are used to test CS15 (GSM+UTRA+E-UTRA+NB-IoT standalone). The UTRA carrier is not required in CS15 test configuration.
From the observation 1,2 and 3, current test configuration will include all of the RATs in the CSs except CS15. This makes the EMC test configuration complicated and repeated. However, those TC are mainly used for RF test, each RAT would have different behaviour in RF test especially at near field. But most of EMC tests are far field test, which would not have much influence on individual RAT behaviour. Therefore, one simplification method is to use worse RAT to instead other RAT in test configuration.
In our understanding, the first issue from WF[1] mainly depends on whether or not test all RATs in the CS. i.e. Set up all of the A, B and C RATs for CSx(A+B+C). There are two options:
Option 1: No, some RATs can be covered by other RATs with worse behaviour.
Option 2: Yes, then new TCs that include all RATs should be introduced.
For option 1, as discussed above we think it is feasible to use worse RATs cover other RATs. However if the agreement is option 2, we think it is no need to do the simplification work or rather introduce new TCs. Therefore option 1 is our preference.
Proposal 1: Whether or not test all RATs in the CS? i.e. Set up all of the A, B and C RATs for CSx (A+B+C).
(Recommended) option 1: No, some RATs can be covered by other RATs with worse behaviour.
Option 2: Yes, then new TCs that include all RATs should be introduced.

2.2 Analyzing Capability Set in TS37.113
In TS37.113 the RATs in CS1, CS4, CS6, CS10, CS12 are analyzed and listed in Table 2 below:
Table 2: RATs in CS1,4,6,10 and 12
	CS1
	CS4
	CS6
	CS10
	CS12

	UTRA(MC) capable BS
	GSM+UTRA
	GSM+UTRA+E-UTRA
	UTRA+NB-IoT standalone
	GSM+UTRA+NB-IoT standalone



Observation 4: There is no E-UTRA in CS1, CS4, CS10 and CS12, but they have UTRA.
Observation 5: There is no NB-IoT in CS4 and CS6. 
For CS1, CS4, CS10 and CS12 BS EMC test, E-UTRA carries cannot be set up in test configuration, because E-UTRA is not included in the function of such BS. So as to CS4 and CS6 BS, NB-IoT should not be set during the EMC test. Therefore in MSR BS EMC test, the test configuration can not set up the RAT that are not belongs to the BS function.
Proposal 2: There is no need to use NB-IoT to cover GSM or E-UTRA to cover UTRA for the CSs that does not have NB-IoT or E-UTRA function, even if they are the worst case. The MSR BS can not set up the RATs that are outside of its function.
Proposal 3:The future TC simplification works can not set up the RAT carriers that are not exist in the MSR BS function.

3 Conclusion
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Observation 1: For most of CSs, all of the RATs in it are used with corresponding TC.
Observation 2: The test configuration for both CS15 (GSM+UTRA+E-UTRA+NB-IoT standalone) and CS13(GSM+E-UTRA+NB-IoT standalone) is TC13.
Observation 3: TC13 that sets up NB-IoT, GSM and E-UTRA carriers are used to test CS15 (GSM+UTRA+E-UTRA+NB-IoT standalone), The UTRA carrier is not required in CS15 test configuration.
Observation 4: There is no E-UTRA in CS1, CS4, CS10 and CS12, but they have UTRA.
Observation 5: There is no NB-IoT in CS4 and CS6. 
Proposal 1: Whether or not test all RATs in the CS? i.e. Set up all of the A, B and C RATs for CSx (A+B+C).
(Recommended) option 1: No, some RATs can be covered by other RATs with worse behaviour.
Option 2: Yes, then new TCs that include all RATs should be introduced.
Proposal 2: There is no need to use NB-IoT to cover GSM or E-UTRA to cover UTRA for the CSs that does not have NB-IoT or E-UTRA function, even if they are the worst case. The MSR BS can not set up the RATs that are outside of its function.
Proposal 3:The future TC simplification works can not set up the RAT carriers that are not exist in the MSR BS function.
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