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1	Introduction
In last meeting, a basket WID on high power UE for FR1 for inter-band NR_CADC_R18_yBDL_xBUL (x=1,2; y=2,3,4,5,6) with power class 2 on single carrier uplink on FDD band was approved in [1], where the following RF requirements should be defined for the requested band combination. 
1) Specify the band-combination specific RF requirements for cases in the table below, including 
a) Maximum output power and Tx power tolerance.
b) Self-desensitization, applicable ∆TIB, c and ∆RIB, c and reference sensitivity exceptions including MSD test cases.
c) Other additional impact on the requirements, if identified.
[bookmark: OLE_LINK25][bookmark: OLE_LINK46]In this contributions, we give some analysis on the RF requirements for DL CA_n3-n78 with UL PC2 n3
2	Discussion
[bookmark: OLE_LINK58][bookmark: OLE_LINK23][bookmark: OLE_LINK28][bookmark: OLE_LINK66]The configurations for DL CA_n3-n78 with UL PC2 n3 is in Table 1.
Table 1 n3-n78 configuration (UL is PC2 n3)
	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n3A-n78A
	n38
n788
CA_n3A-n78A8
	n3
	5, 10, 15, 20, 25, 30
	0

	
	
	n78
	10, 15, 20, 40, 50, 60, 80, 90, 100
	

	
	
	n3
	5, 10, 15, 20, 25, 30, 40,
	1

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	


NOTE 8: Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination

2. ∆TIB, c and ∆RIB, c
The ∆TIB, c and ∆RIB, c values for DL CA_n3-n78 with UL PC2 n1 are the same with the corresponding  DL CA_n3-n78 with UL PC3 n3, which are defined in table 2 and table 3:
Table 2. ΔTIB,c values
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)9

	
	Component band in order of bands in configuration10

	CA_n3-n78
	0.6
	0.8


Table 3. ΔRIB,c values
	Inter-band CA combination
	ΔRIB,c for NR bands (dB)8

	
	Component band in order of bands in configuration9

	CA_n3-n78
	0.2
	0.5



3. REFSEN requirements
For xDL/1UL inter-band NR CA, MSD caused by harmonic issue, Rx harmonic issue or cross band isolation needs to be studied. 
For PC3 CA_n3-n78 1UL, there are:
- 2nd harmonic of band n3 will fall into its own n78 Rx band, i.e. 2*fn3_UL is overlapped with 1*fn78
- n78 UL harmonic mixing may fall into its own n3 Rx band, i.e. 1*fn78 is overlapped with 2*fn3_DL 
[bookmark: OLE_LINK84][bookmark: OLE_LINK85][bookmark: OLE_LINK86]In current 38.101-1 spec, there is no harmonic mixing MSD defined for PC3 CA_n3-n78 inter-band CA but 8.1dB harmonic mixing MSD was defined for PC2 CA_n3-n78 when aggressor UL is PC2 n78. Nevertheless, the harmonic mixing MSD for PC3 n3-n78 inter-band CA should be defined first, where we think it can reused the values of ENDC 3_n78.
Regardless the mistakes of PC3 CA_n3-n78, due to the harmonic mixing is from the aggressor of n78 UL to the victim of band n3 DL, due to the n78 is PC3 in the UL, so there is no need to revisit the harmonic mixing MSD.
For H2 harmonic issue, the same RF architecture as DL CA_n3-n78 with PC3 single band UL was used, where harmonic trap filter (HTF) is adopted for band n3.
[bookmark: OLE_LINK32]Some parameters such as PCB isolation=65dB and antenna isolation = 10dB, and HTF isolation equals to 30dB are adopted. 
[bookmark: OLE_LINK75]For the test point of channel bandwidth@n78=10MHz and channel bandwidth@n3 =5MHz, the MSD is calculated in table 4.
 Table 4. H2 MSD for n3-n78 (MSD test points: n3= 5MHz @ n78=10MHz)
	
	Main path
	Diversity path

	[bookmark: OLE_LINK12]IMD2 (without CF) (dBm)
	-64.1
	-67.4

	Band n78 Thermal noise@10MHz (dBm)
	-92.3
	-92.3

	Total Noise (dBm)
	-64.1
	-70.4

	After MRC sensitivity @ Ant (dBm)
	-69.1

	MSD (dB)
	26.2



Similarly, for the MSD test points of channel bandwidth@n78=100MHz and channel bandwidth@n3 =10MHz,  the MSD is calculated in table 5.
Table 4. H2 MSD for n3-n78 (MSD test points: n3= 5MHz @ n78=10MHz)
	
	Main path
	Diversity path

	IMD2 (without CF) (dBm)
	-64.1
	-67.4

	Band n78 Thermal noise@100MHz (dBm)
	-82.6
	-82.6

	Total Noise (dBm)
	-64.0
	-67.3

	After MRC sensitivity @ Ant (dBm)
	-69.0

	MSD (dB)
	16.6



3 Conclusion
In this contribution, we give some discussion on the RF requirements for DL CA_n3-n78 with UL PC2 n3.
Proposal 1: Same ∆TIB, c and ∆RIB, c values of PC3 CA_n3-n78 can be applied to DL CA_n3-n78 with UL PC2 n3
Proposal 2: No specific REFSENS requirements (i.e. harmonic mixing MSD) defined for DL CA_n3-n78 with UL PC2 n3.
Proposal 3: The harmonic MSD for DL CA_n3-n78 with UL PC2 n3 are defined as:
Table 7.3A.4-1a: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC2 aggressor NR UL band for NR DL CA FR1
	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
	26.2
	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.
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