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1.	Introduction
In TS 38.521-1 test case 7.3A.1_1 Reference sensitivity power level for 2DL CA exceptions, the test requirements in table 7.3A.1_1.5-1 applied for PC3 CA configuration and test requirements in table 7.3A.1_1.5-2 applied for PC2 CA. However, in TS 38.101-1 some of the REFSENS MSD requirements are defined in terms of the Power Class of aggressor carrier instead of the Power Class of CA configuration. This discussion paper is proposed to analyze the inconsistency and update test case 7.3A.1_1 to align with the core requirements.
2.	Discussion
For inter-band DL CA, most of the REFSENS exceptions are defined in terms of the power class of UL aggressor. For the same CA configuration, the REFSENS MSD due to PC3 aggressor NR UL band and MSD due to PC2 aggressor NR UL band are different. That makes it necessary to check the power class of uplink carrier to ensure the correct test requirements are applied.
The REFSENS exception for inter-band CA defined in core specification [1] can be summarized as follows:
[image: ]
Observation 1：The REFSENS MSD requirements due to UL harmonic interference (7.3A.4) and MSD due to cross band isolation (7.3A.6) are defined in terms of the power class of aggressor carrier.
Observation 2:	The REFSENS MSD requirements due to intermodulation interference due to 2UL CA (7.3A.5) are defined in terms of the power class of CA configuration.
In 7.3A.4, the MSD requirements due to UL harmonic for PC aggressor in table 7.3A.4-2a and table 7.3A.4-2b in [1] are extracted as below:
Table 7.3A.4-2a: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC2 aggressor NR UL band for NR DL CA FR1 for UE not supporting Tx Diversity
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n3
	n78
	5
	15
	25 (RBstart=0)
	10
	27.1
	NOTE 2
	UL2/DL1
direct-hit

	n3
	n78
	10
	15
	50 (RBstart=0)
	100
	16.6
	NOTE 2
	UL2/DL1
direct-hit

	



NOTE 2:	The requirements should be verified for UL NR-ARFCN of the aggressor (high) band (superscript HB) such that in MHz and  with carrier frequency in the victim (lower) band in MHz and  the channel bandwidth configured in the higher band.



Table 7.3A.4-2b: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC2 aggressor NR UL band for NR DL CA FR1 for UE supporting Tx Diversity
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n3
	n78
	5
	15
	25 (RBstart=0)
	10
	32.3
	NOTE 2
	UL2/DL1
direct-hit

	



NOTE 2:	The requirements should be verified for UL NR-ARFCN of the aggressor (high) band (superscript HB) such that in MHz and  with carrier frequency in the victim (lower) band in MHz and  the channel bandwidth configured in the higher band.



Currently only MSD requirements for CA_n3A-n78A with n3 UL PC2 is defined. However, in PRD 21, this configuration is still in pending status.
	[bookmark: RANGE!B10]Release introduced in TS 38.101-x
	Type of configuration
	TS and Source Table
	[bookmark: RANGE!E10]Configuration
	[bookmark: RANGE!F10]Uplink
configuration
(Note 1)
	[bookmark: RANGE!G10]Status
	Power Class (Note 1)

	Rel-18
	NR CA FR1 inter-band (2 bands)
	38.101-1: Table 5.5A.3.1-1c
	CA_n3A-n78A
	n3 PC2
	Pending
	PC2



Observation 3:	No need to analyze the testing of MSD due to UL harmonic interference for PC2 aggressor in RAN5 unless the related CA configuration is introduced in RAN5.
[bookmark: _GoBack]
In test case 7.3A.1_1 in [2], the MSD due to HM and CBI for CA configuration are tested with single uplink carrier configured, and the MSD due to IMD for CA configuration are tested with UL CA configured. Based on Observation 1 and Observation 2, the title for test requirement table 7.3A.1_1.5-1 and 7.3A.1_1.5-2 could be updated like below to match the core requirements:
Observation 4：The titles for table 7.3A.1_1.5-1 and 7.3A.1_1.5-1a in [2] could be updated as below:
Table 7.3A.1_1.5-1: Reference sensitivity requirement for inter band PC3 CA with PC3 single UL carrier or PC3 2UL CA
Table 7.3A.1_1.5-1a: Reference sensitivity requirement for inter band PC2 CA with PC2 single UL carrier or PC2 2UL CA
According to description in 6.2A.1:
For inter-band downlink carrier aggregation with one uplink carrier assigned to one NR band, the transmitter power requirements in Table 6.2.1-1 apply for power class 3 and other power classes if indicated in clause 5.5A.3.
For those test points with single uplink carrier configured, the applicable test requirement depends on the power class of the uplink carrier (the aggressor carrier). Thus, the power class of CA configuration with single uplink carrier should be indicated somewhere for UE to apply correct REFSENS test requirements.
Proposal 1:	Updating descriptions in 7.3A.1_1.5 to ensure correct test MSD requirements are applied for CA configurations.
Proposal 2:	The power class of CA configuration with single uplink carrier should be indicated somewhere for UE to apply correct REFSENS test requirements.

3.	Conclusion
Based on above discus, observations could be summarized as below:
Observation 1：The REFSENS MSD requirements due to UL harmonic interference (7.3A.4) and MSD due to cross band isolation (7.3A.6) are defined in terms of the power class of aggressor carrier.
Observation 2:	The REFSENS MSD requirements due to intermodulation interference due to 2UL CA (7.3A.5) are defined in terms of the power class of CA configuration.
Observation 3:	No need to analyze the testing of MSD due to UL harmonic interference for PC2 aggressor in RAN5 unless the related CA configuration is introduced in RAN5.
Observation 4：The titles for table 7.3A.1_1.5-1 and 7.3A.1_1.5-1a in [2] could be updated as below:
Table 7.3A.1_1.5-1: Reference sensitivity requirement for inter band PC3 CA with PC3 single UL carrier or PC3 2UL CA
Table 7.3A.1_1.5-1a: Reference sensitivity requirement for inter band PC2 CA with PC2 single UL carrier or PC2 2UL CA

Based on above observation, following proposals could be considered by RAN5：
Proposal 1:	Updating descriptions in 7.3A.1_1.5 to ensure correct test MSD requirements are applied for CA configurations.
Proposal 2:	The power class of CA configuration with single uplink carrier should be indicated somewhere for UE to apply correct REFSENS test requirements.

Proposal 1 and 2 will be implemented in CR R5-240312 and R5-240313.

4.	Reference
[1] TS 38.101-1: 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone
[2] TS 38.521-1: 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: Range 1 Standalone
[3] TS 38.508-2: 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; 5GS; User Equipment (UE) conformance specification; Part 2: Common Implementation Conformance Statement (ICS)
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7.3A.4 UL harmonic interference
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PC3 aggressor H Table 7.3A.4-1: UL harmonic from a PC3 aggressor

Table 7.3A.4-2a: UL harmonic from a
PC2 aggressor for UE not supporting
Tx Diversity

UE supporting Tx
Diversity

PC2 aggressor
Table 7.3A.4-2b: UL harmonic from a

UE not supporting Tx Diversity PC2 aggressor for UE supporting Tx
Diversity

PC3 aggressor }—( Table 7.3A.4-4: harmonic mixing from a PC3 aggressor ]

PC2 aggressor H Table 7.3A.4-4a: harmonic mixing from a PC2 aggressor ]

7.3A.5 intermodulation
interference due to 2UL CA

PC3 CA configuration ]—[ Table 7.3A.5-1: 2DL/2UL inter-band REFSENS for PC3 CA ]

i

PC2 CA configuration —{ Table 7.3A.5-1a: 2DL/2UL inter-band REFSENS for PC2 CA |

7.3A.6 cross band isolation

PC3 aggressor H Table 7.3A.6-1: cross band isolation from a PC3 aggressor ]

i

PC2 aggressor H Table 7.3A.6-1a: cross band isolation from a PC2 aggressor ]
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