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1 Introduction

Regarding FR1 DL CA, two types of CA are defined, “CA configuration supporting both UL and DL CA” and “CA configurations not supporting UL CA”. The purpose of this contribution is to describe how to define test cases for each CA type.
2 Conclusion

Proposal 1
: To apply following test applicability to FR1 inter-band CA and EN-DC configurations.
· Transmit TCs for Type 2 CA configurations are no need.
· Transmit and Receiver TCs for XA-YA_nZA / XA_nYA-nZA are no need except for REFSENS.

	Test cases
	CA_XA_nYA (2CCs)
	DC_XA_nYA-nZA /DC_XA-YA_nZA (3CCs)

	
	Type 1

(supporting UL CA)
	Type 2

(not supporting UL CA)
	Type 1

(supporting UL CA)
	Type 2

(not supporting UL CA)

	Transmit TCs
	Tested
	Not tested
	Not tested
	Not tested

	Receiver TCs

(REFSENS)
	Tested
	Tested
	Tested
	Tested

	Receiver TCs

(other than REFSENS)
	Tested
	Tested
	Not tested
	Not tested


3 Discussion

3.1 FR1 inter-band CA (CA_nXA-nYA)
According to TS 38.101-1 [1], two types of CA configurations are defined, Type 1) CA configurations supporting both UL and DL CA, and Type 2) CA configurations not supporting UL CA. With the following example, CA_n1A-n28A is categorized as Type 1 while CA_n1A-n77A is categorized as Type 2.
5.5A.3
Configurations for inter-band CA

Table 5.5A.3-1: NR CA configurations and bandwith combinations sets defined for inter-band CA (two bands)

	NR CA configuration
	Uplink CA configuration
	NR Band
	SCS

(kHz)
	5

MHz
	10

MHz
	…
	80

MHz
	90 MHz
	100 MHz
	Bandwidth combination set

	CA_n1A-n28A
	CA_n1A-n28A
	n1
	15
	Yes
	Yes
	
	
	
	
	0

	
	
	
	30
	
	Yes
	
	
	
	
	

	
	
	
	60
	
	Yes
	
	
	
	
	

	
	
	n28
	15
	Yes
	Yes
	
	
	
	
	

	
	
	
	30
	
	Yes
	
	
	
	
	

	
	
	
	60
	
	
	
	
	
	
	

	CA_n1A-n77A
	-
	n1
	15
	Yes
	Yes
	
	
	
	
	0

	
	
	
	30
	
	Yes
	
	
	
	
	

	
	
	
	60
	
	Yes
	
	
	
	
	

	
	
	n77
	15
	
	Yes
	
	
	
	
	

	
	
	
	30
	
	Yes
	
	Yes
	Yes
	Yes
	

	
	
	
	60
	
	Yes
	
	Yes
	Yes
	Yes
	


This section describes RAN4 core requirement for each CA configuration type. Following table 3.1-1 describes whether requirement is defined in TS 38.101-1 suffix A for each configuration type. For example, MOP defines both Type 1 and Type 2 requirement while MPR defines only Type 2 requirement.

Regarding transmit test cases, requirement for type 2 configuration is not defined except for MOP. This means it is not needed to conduct transmit test cases being assigned two DL CCs for Type 2 configuration. For example, even if UEs support CA_n1A-n77A (Type 2 configuration), Band n1 or n77 MOP test can be done without DL CA. Therefore transmit test cases are not required for Type 2 configuration. (It is unclear why there is Type 2 requirement for MOP, however it is beneficial to ignore this MOP exception in this contribution.)
Regarding receiver test cases, requirement for type 1 and type 2 are defined. Both Type 1 and Type 2 configurations shall be conducted in receiver test with DL CA.
Table 3.1-1 Core requirement of FR1 CA
	TC
	Title
	Requirement for Type 1
	Requirement for Type 2

	6.2A.1.3
	MOP
	Yes
	Yes

	6.2A.2.3
	MPR
	Yes
	No

	6.3A.3.3
	ON/OFF time mask
	Yes
	No

	6.4A.1.3
	Frequency error
	Yes
	No

	6.5A.1.3
	OBW
	Yes
	No

	7.3A.2.3
	REFSENS
	Yes
	Yes

	7.4A.3
	Maximum input level
	Yes
	Yes

	7.6A.2.3
	IBB
	Yes
	Yes


Maximum output power
Both requirement for Type 2 configuration and Type 1 configuration are defined.
6.2A.1.3
UE maximum output power for Inter-band CA

For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the transmitter power requirements in subclause 6.2 apply.

For inter-band carrier aggregation with uplink assigned to two NR bands, UE maximum output power shall be measured over all component carriers from different bands. If each band has separate antenna connectors, maximum output power is measured as the sum of maximum output power at each UE antenna connector. The period of measurement shall be at least one sub frame (1 ms). The maximum output power is specified in Table 6.2A.1.3-1.

Table 6.2A.1.3-1 UE Power Class for uplink inter-band CA (two bands)

	NR CA Configuration
	Class 1 (dBm)

	Tolerance (dB)

	Class 2 (dBm)
	Tolerance

(dB)

	Class 3 (dBm)
	Tolerance (dB)

	Class 4 (dBm)
	Tolerance (dB)

	CA_n1A-n28A
	
	
	
	
	23
	+2/-32
	
	

	CA_n1A-n78A
	
	
	
	
	23
	+2/-32
	
	

	CA_n1A-n79A
	
	
	
	
	23
	+2/-32
	
	


MPR
Requirement for Type 1 configuration is defined while requirement for type 2 is not defined.
6.2A.2.3
UE maximum output power reduction for Inter-band CA

For inter-band carrier aggregation with uplink assigned to two NR bands, the requirements in subclause 6.2.2 apply for each uplink component carrier.

3.2 Inter-band EN-DC with FR1 (DC_XA_nYA-nZA / XA-YA_nZA)

According to TS 38.101-3 [2], there is no requirement for DC_XA_nYA-nZA / XA-YA_nZA except for REFSENS. For example, MOP requirements are defined only for DC_XA_nYA (LTE 1CC + FR1 1CC), and this means DC_XA_nYA-nZA is not needed to be measured in MOP regardless of configuration Type.
6.2B.1.3
Inter-band EN-DC within FR1 (MOP)

For inter-band EN-DC of E-UTRA and NR in FR1, the following UE Power Classes define the maximum output power for any transmission bandwidth within the aggregated channel bandwidth. The maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The period of measurement shall be at least one sub frame (1ms). UE maximum output power shall be measured over all component carriers from different bands. If each band has separate antenna connectors, maximum output power is measured as the sum of maximum output power at each UE antenna connector.

Table 6.2B.1.3-1: Maximum output power for inter-band EN-DC (two bands)

	EN-DC configuration
	Power class 3

(dBm)
	Tolerance

(dB)

	DC_1A_n3A
	23
	+2/-3

	DC_1A_n5A
	23
	+2/-3


On the other hand, there is requirement for DC_XA-YA_nZA or XA_nYA-ZA in REFSENS (MSD, IM) test. This means these configurations (3 CCs) shall be tested in REFSENS. Since there is no XA-YR_nZA requirement for the other receiver test cases, it is no need to test these configurations in other than REFSENS.
7.3B.2.3.5.2
MSD test points for intermodulation interference due to dual uplink operation for EN-DC in NR FR1 involving three bands

Table 7.3B.2.3.5.2-1: MSD test points for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)

	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL

LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_1A-3A_n28A

DC_1A-3C_n28A
	1
	1975
	5
	25
	2165
	N/A
	N/A

	
	n28
	710.5
	5
	25
	765.5
	N/A
	N/A

	
	3
	1723.5
	5
	25
	1818.5
	4.0
	IMD5


Considering discussions above, following test applicability can be provided.
Proposal 1
: To apply following test applicability to FR1 inter-band CA and EN-DC configurations.

· Transmit TCs for Type 2 CA configurations are no need.
· Transmit and Receiver TCs for XA-YA_nZA / XA_nYA-nZA are no need except for REFSENS.

	Test cases
	CA_XA_nYA (2CCs)
	DC_XA_nYA-nZA /DC_XA-YA_nZA (3CCs)

	
	Type 1

(supporting UL CA)
	Type 2

(not supporting UL CA)
	Type 1

(supporting UL CA)
	Type 2

(not supporting UL CA)

	Transmit TCs
	Tested
	Not tested
	Not tested
	Not tested

	Receiver TCs

(REFSENS)
	Tested
	Tested
	Tested
	Tested

	Receiver TCs

(other than REFSENS)
	Tested
	Tested
	Not tested
	Not tested


4 Proposal
Proposal 1
: To apply following test applicability to FR1 inter-band CA and EN-DC configurations.

· Transmit TCs for Type 2 CA configurations are no need.
· Transmit and Receiver TCs for XA-YA_nZA / XA_nYA-nZA are no need except for REFSENS.
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