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1. Introduction
The same frequency range combination has been specified in TS38.101-1 and TS38.101-3. However it was not analysed for harmonic mixing of 3xn48 DL with 2xn46 UL. The contribution provides the analysis. Corresponding CRs in [3][4][5][6]
2. Discussion
1 
2 
REFSENS
The REFSENS calculation assumptions are listed in table 2.1-1 and REFSENS analysis is in table. The uplink power level of n46 is using PC5 which is 20dBm at antenna port.

	Parameter
	Value
	Unit

	Antenna isolation 
	10
	dB

	n46 filter min rejection at 2f0
	18
	dB

	n46 2f0 level relative to f0
	-40
	dB

	Front-end loss 
	4
	dB

	n48 filter min rejection on 3f0
	23
	dB

	Receiver 3f0 harmonic rejection
	9.5
	dB

	Thermal noise at n48 RX ANT port
	-166
	dBm/Hz

	PA wide band nosie
	-130
	dBm/Hz

	Transceiver effective phase noise due to wider BW
	-150
	dBc/Hz

	SNR requirement for QPSK
	-1
	dB


Table 2.1-1 Typical receiver performance parameters for MSD analysis


	Direct Signal Path

	Parameter
	Main
	Diversity
	 

	n5 TX power at antenna port (Primary path)
	20
	20
	dBm

	n46 PA output noise power at RX freq
	-130
	-130
	dBm/Hz

	n46 TX noise power at PRX LNA port
	-94
	NA
	dBm/25MHz

	n46 TX noise power at DRX LNA port
	NA
	-94
	dBm/25MHz

	n48 receiver reciprocal mixing noise at LNA port
	-104
	-104
	dBm/25MHz

	Thermal noise at RX ant port
	-166
	dBm/Hz

	n46 TX 2f0 fall in n48 ANT port
	-44
	-44
	dBm

	n46 TX 2f0 fall in n48 RX LNA port
	-67
	-67
	dBm

	Total noise level refer to n48 receiver LNA input port
	-76.4
	-76.4
	dBm

	Combined

	n48 REFSENS (5MHz BW)
	-76.4
	dBm



Table 2.1-2 Link analysis for n48 SCS=15 KHz, 5 MHz REFSENS calculation
The requirements shall be specified in the TS38.101-1 as below: 

[bookmark: _Ref61274127]Proposal 1: Reference sensitivity exceptions due to harmonic mixing for CA_n46A-n48A in NR FR1 shall be specified as below:
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30
MHz(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	70
MHz(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n46
	n481
	22.6
	19.5
	17.8
	16.6
	
	
	14
	13.1
	12.6
	12
	12
	12
	12

	



NOTE 1:	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 2.1-3: Reference sensitivity exceptions due to harmonic mixing for CA

And associated RB allocations should be as defined in 2.1-4.
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	40
MHz
(dBm)
	50
MHz
(dBm)
	60
MHz
(dBm)
	70
MHz
(dBm)
	80
MHz
(dBm)
	90
MHz
(dBm)
	100 MHz
(dBm)
	Duplex Mode

	n46
	15
	12
	25
	36
	50
	
	
	100
	100
	100
	100
	100
	100
	100
	FDD


[bookmark: _Ref61274135]Table 2.1-4: Uplink configuration for reference sensitivity exceptions due to receiver harmonic mixing for CA in NR FR1

Proposal 2: Reference sensitivity exceptions due to harmonic mixing for DC_48_n46 in NR FR1 in TS38.101-3 shall also be specified accordingly
Table 7.3B.2.3.1-3: Reference sensitivity QPSK PREFSENS (EN-DC with n46)
	E-UTRA or NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5
MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n46
	482,x
	22.6
	19.5
	17.8
	16.6
	
	
	
	
	
	
	

	NOTE 2: 	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (higher) band and when the frequency range of relative higher band’s uplink channel bandwidth or uplink 1st adjacent channel bandwidth is fully or partially overlapped with the downlink transmission bandwidth of a victim (lower) band.




NOTE x:	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 7.3B.2.3.1-5: Uplink configuration for reference sensitivity exceptions due to receiver harmonic mixing for EN-DC paring with n46
	E-UTRA or NR Band / SCS / Channel bandwidth of the affected DL band / UL RB allocation of the agressor band

	UL band
	DL band
	SCS of UL band
(kHz)
	5 MHz
(LCRB)
	10 MHz
(LCRB)
	15 MHz
(LCRB)
	20 MHz
(LCRB)
	25 MHz
(LCRB)
	40 MHz
(LCRB)
	50 MHz
(LCRB)
	60 MHz
(LCRB)
	80 MHz
(LCRB)
	90 MHz
(LCRB)
	100 MHz
(LCRB)

	n46
	48
	15
	12
	25
	36
	50
	
	
	
	
	
	
	




Reference:
1. RP-202277, Revised Basket WID on adding channel bandwidth support to existing NR bands, Ericsson
2. R4-2103185 Way forward on the introduction of 25 MHz in band n5, RAN4#98-e
3. R4-2109721 CR to 38.101-1 for missing MSD due to receiver harmonic mixing for combos with n46-R16, RAN4#99-e
4. R4-2109722 CR to 38.101-1 for missing MSD due to receiver harmonic mixing for combos with n46-R17, RAN4#99-e
5. R4-2109723 CR to 38.101-3 for missing MSD for combos with n46-R16, RAN4#99-e
6. R4-2109724 CR to 38.101-3 for missing MSD for combos with n46-R17, RAN4#99-e
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