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1 Introduction

In RAN4#88_bis, new test points to measure the impact of IMD4 products onto Band 41 (B41) desensitization in DC_5A-41A_n79A combination have been agreed in [1]. This contribution provides forward mixing IMD4 measurements to estimate the associated B41 MSD.
2 Discussion

2.1 Test Point and Architecture Assumptions
In DC_5A-41A_n79A, B41 receiver is victim of the Band 79 – 3*Band 5 IMD4 product. Using the agreed test point summarised in Table 1 [1], the IMD4 center frequency is located at 2500.5 MHz, i.e. 17 MHz below the B41 receiver operating carrier frequency.
Table 1 Test point for B41 MSD due to IMD4 in DC_5A-41A_n79A [1].
	E-UTRA and NR Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	DC
Configuration
	EUTRA and NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	DC_5A-41A_n79A
	5
	826.5
	5
	25
	871.5
	N/A
	FDD
	N/A

	
	41
	2517.5
	5
	25
	2517.5
	TBD
	TDD
	IMD4
|fBn79-3*fB5|

	
	n79
	4980
	40
	216
	4980
	N/A
	TDD
	N/A


Note that B41 also suffers from Band 5 third harmonic (H3). Using the agreed test point, B5 H3 falls at 2479.5 MHz, i.e. 38 MHz below the B41 receiver carrier frequency. Its impact can be neglected versus forward mixing IMD4 product. However, direct hit to B41 is possible for which MSD is expected to be higher than that caused by IMD4. For any EN-DC combination for which a harmonic relation is inherited from the LTE-CA fall back combination, we assume that 36.101 TS MSD agreements apply. Note that the current version of 38.101-3 does not explicitly state that 36.101 MSD due to harmonic relation should be the baseline any LTE receiver MSD in EN-DC combination of order 3 or greater. For E-UTRA CA_5A-41A, according to 36.101 Table 7.3.1A-0a, we assume that B41 MSD due to B5 H3 can be ignored.    

For the UE RF front-end (RF-FE) architecture, we use the same assumptions as the reference documents [1,2], i.e.:

· Single antenna topology with RF FE triplexer,

· IMD4 dominated by forward mixing of n79 transmit carrier leaking at B5 PA input pin due to limited UE PCB isolation,

· Both RF conducted path and PCB coupling path are considered for MSD analysis. 
Table 2 below summarizes the RF parameter assumptions.
Table 2 RF-FE conducted rejection and PCB isolation assumptions for single antenna architecture
	Isolation Parameter
	Value (dB)
	Comment

	N79 PA (out) to B5 PA (in)
	60
	PCB isolation (PA forward mixing)

	B5 PA (out) to primary antenna
	60
	PCB isolation to primary LNA

	B5 PA (out) to primary antenna
	40
	Conductive isolation to primary LNA. Assumes 25 dB B5 duplexer rejection, 15dB diplexer isolation.

	B5 PA to primary antenna 
	4
	Post PA losses

	B41 primary LNA to antenna
	4
	Antenna to LNA losses

	Primary to diversity antenna
	10
	Antenna to antenna coupling loss


2.2 IMD4 Measurements Assumptions
Measurements are performed using the following assumptions:
· LTE operating cell bandwidth (CBW): 5 MHz,
· Power class 3 operation,

· B5 PA calibration point: E-UTRA QPSK 25 signal with 1 dB MPR to meet ACLR requirements from 36.101

· IMD4 power is measured at 2517.5 MHz in 4.5 MHz bandwidth at PA output port.
2.3 Measurement Results
The measured forward mixing IMD4 power spectral density (PSD) is shown for illustration purposes in Figure 1. The forward mixing IMD4 power integrated in 4.5 MHz bandwidth as highlighted in Figure 1 dotted line box is approximately -80.7 dBm/4.5 MHz. Considering Table 2 assumptions, the impact to primary antenna port only is considered. Reverse mixing IMD4 power level could not be measured due to low PSD and are therefore ignored.
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Figure 1 Measured IMD4 power spectral density for illustration purposes. B41 Rx BW is highlighted in dotted line box.
2.4 MSD Estimation Due to PA IMD4 Forward Mixing
Table 3 estimates the impact of PA forward mixing IMD4 power level onto B41 MSD only. Impact of LNA IP4 has not been measured and is not taken into account in this estimation. MSD levels associated to impact of LNA linearity can be found in [2].
Table 3 IMD 4 levels at primary antenna
	 
	Conducted path
	Unit

	B41 Channel Bandwidth (CBW)
	5
	MHz

	IMD 4 level at PA output
	-80.7
	[dBm]

	Conducted path IMD4 level at antenna port
	-120.70
	[dBm]

	PCB coupling path IMD4 level at antenna port
	-140.70
	[dBm]

	Total IMD4 level at antenna port
	-120.66
	[dBm]

	Max PRB #
	25
	 

	RX BW
	4.5
	MHz]

	Thermal noise in Rx BW @ antenna
	-107.47
	[dBm]

	B41 ref_sense level
	-98
	[dBm]

	b41 noise floor
	-94
	[dBm]

	b41 composite noise level
	-93.99
	[dBm]

	n5 de-sense
	0
	dB]


3 Conclusion
This contribution presents experimental IMD4 measurements for DC_5A-41A_n79A. Reverse IMD4 level can be neglected vs forward mixing IMD4 power levels. The IMD4 levels produced by the PA in forward mixing has no impact on B41 MSD. It is expected that Band 5 third harmonic will have a more severe impact on B41 MSD, but no MSD level is specified for E-UTRA CA_5A-41A in 36.101. The impact of LNA IIP4 on MSD is captured in [2]. 
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