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Introduction
DC_(n)3AA with bandwidth composition set (BCS0) is an intra-band E-UTRAN New Radio – Dual Connectivity (EN-DC) combination for which only single-switched uplink (UL) transmissions are supported [1] and for which initial analysis indicated no maximum sensitivity degradation (MSD) was required [2]. This contribution brings an MSD test point for DC_(n)3AA BCS0 single UL transmissions based on power amplifier (PA) measurements.
Discussion
The requested channel bandwidth (CBW) for DC_(n)3AA BCS0 are reproduced from [1] in Table 1 below. We note that the New Radio (NR) CBW is restricted to a maximum of 30 MHz CBW. A simplified sketch of the corresponding intermodulation distortion (IMD) landscape is shown in Figure 1.
[bookmark: _Ref78976643]Table 1: Supported channel bandwidths for DC_(n)3AA BCS0 configuration [1].
	
	
	E-UTRA – NR configuration / Bandwidth combination set

	Downlink
EN-DC configuration
	Uplink EN-DC configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth (MHz)
	BCS

	
	
	Channel bandwidths for E-UTRA carrier (MHz)
	Channel bandwidths NR for carrier (MHz)
	Channel bandwidths for E-UTRA carrier (MHz)
	
	

	DC_(n)3AA
	DC_(n)3AA1
	5, 10, 15, 20
	5,10, 15, 20,  25, 30 
	　
	50
	0

	
	
	　
	5, 10, 15, 20,  25, 30
	5, 10, 15, 20
	
	

	NOTE 1: Only single switched UL is supported
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[bookmark: _Ref101356679]Figure 1: Simplified IMD landscape for DC_(n)3AA BCS0 NR UL 30 MHz CBW vs LTE DL 10 MHz (“A” N30L10), 15 MHz (“B” N30L15), 20 MHz (“C” N30L20) for the example UL allocation Lcrb=10RB, RBstart=150. This sketch is presented for illustration purposes.

Observation 1: For small NR UL resource block (RB) allocations (Lcrb<=12RB), the LTE downlink (DL) carrier may experience NR uplink interference due to an IMD order of 5 to 7 of modulated RB and RB image. The higher the LTE CBW, the lower the IMD order that affects the LTE DL carrier.
According to WF [3], it is proposed to evaluate a DC_(n)3AA MSD test point by performing PA noise emission measurements for a small to medium Lcrb UL configuration. This maximizes the DL affected band MSD.
Power Amplifier Calibration - MSD Assumptions
For PA transmitter (Tx) noise emission measurements in the receiver (Rx) band, we assume:
· PA calibration point is 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at lower channel edge with 1 dB maximum power reduction (MPR);
· Power Class 3 (PC3) operation and 4 dB post PA loss;
· Local Oscillator (LO) leakage: -28 dBc; IQ Image rejection: -28 dB;
· C-IM3: -60 dBc, C-IM5: -70 dBc;
· NR UL carrier: 30 MHz CBW, SCS 15 kHz; and,
· NR UL Lcrb is swept from 1RB to 90 RB with RB positioned closest to the DL band.
For REFSENS/MSD estimations, we assume:
· 50 dB Tx to RX and 45 dB Tx to antenna duplexer rejection in Rx band; 
· 10 dB primary antenna to diversity antenna isolation;
· 4 dB post PA loss and 4 dB antenna to LNA front-end losses;
· 3 dB antenna diversity gain; and -1 dB SNR.
Measurement Results
The measured PA noise levels vs LTE DL CBW and NR UL Lcrb for NR UL 30 MHz with NR UL carrier positioned closest to the DL band are presented in Figure 2.
[image: ]
[bookmark: _Ref101357648]Figure 2: NR 30 MHz CBW PA noise levels falling in LTE 5, 10, 15, 20 MHz CBW (green, blue, orange, red) vs NR UL Lcrb with UL RB and NR UL carrier positioned closest to the DL band.
The LTE MSD is evaluated in Table 2 and plotted in Figure 3 using the measured Tx noise levels for NR UL Lcrb=10RB, RBstart=150. 
[bookmark: _Ref85632063]Table 2: Measured NR 30MHz Tx noise level in LTE Rx CBW and corresponding LTE MSD levels.
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[bookmark: _Ref72229370]Figure 3: LTE MSD vs LTE CBW for the case of NR uplink 30 MHz CBW positioned closest to the DL band and NR UL RB allocation Lcrb=10, RBstart=150.
For DC_(n)3AA BCS0, LTE MSD reaches a maximum of 3.9 dB when LTE is configured with 15 MHz CBW.
Observation 2: The LTE MSD reaches 3.9 dB for LTE 15 MHz CBW, NR 30 MHz CBW, and NR UL carrier positioned closest to the DL band, and an NR UL allocation of Lcrb=10RB, RBstart=150.
Proposal: For DC_(n)3AA, adopt the MSD for a single uplink operation as shown in Table 3.
[bookmark: _Ref72230874]Table 3: Reference sensitivity (MSD) for intra-band contiguous DC_(n)3AA
	EN-DC configuration / channel allocations /MSD

	EN-DC configuration
	E-UTRA/NR band
	FC (UL)
(MHz)
	Channel bandwidth
(MHz)
	UL allocation (LCRB)
	FC (DL)
(MHz)
	MSD
(dB)

	DC_(n)3AA
	3
	N/A
	15
	N/A
	1842.5
	[3.9]

	
	n3
	1770.0
	30
	[10 (RBstart = 150)]
	1865.0
	N/A



Conclusions
This contribution presents PA Tx noise measurements to evaluate the LTE MSD for DC_(n)3AA BCS0. An MSD test point for LTE 15 MHz CBW/NR 30 MHz CBW configuration is proposed, based on the following observations.
Observation 1: For small NR UL RB allocations (Lcrb<=12RB), the LTE DL carrier may experience NR uplink interference due to an IMD order of 5 to 7 of modulated RB and RB image. The higher the LTE CBW, the lower the IMD order that affects the LTE DL carrier.
Observation 2: The LTE MSD reaches 3.9 dB for LTE 15 MHz CBW, NR 30 MHz CBW, and NR UL carrier positioned closest to the DL band, and an NR UL allocation of Lcrb=10RB, RBstart=150.
Proposal: For DC_(n)3AA, adopt the MSD for a single uplink operation as shown in Table 3.
Table 3: Reference sensitivity (MSD) for intra-band contiguous DC_(n)3AA
	EN-DC configuration / channel allocations /MSD

	EN-DC configuration
	E-UTRA/NR band
	FC (UL)
(MHz)
	Channel bandwidth
(MHz)
	UL allocation (LCRB)
	FC (DL)
(MHz)
	MSD
(dB)

	DC_(n)3AA
	3
	N/A
	15
	N/A
	1842.5
	[3.9]

	
	n3
	1770.0
	30
	[10 (RBstart = 150)]
	1865.0
	N/A
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