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1	Introduction 
This document presents CA_n3B BCS4 measurements and proposes associated REFSENS requirements. 
2 Discussion
Table 1 shows that intra-band contiguous uplink (UL) carrier-aggregation for band n3 “UL CA_n3B” has been requested at the last RAN plenary meeting for a BCS4/5 configuration set [1] for a 75MHz maximum aggregated bandwidth. This UL configuration may produce direct hit collision of dual-uplink IMD3 and IMD5 to PCC and SCC respectively. This paper brings measurements to evaluate the impact on Band n3 PCC/SCC REFSENS. 
[bookmark: _Ref158636667]Table 1:BCS4/5 request for UL CA_n3B [1]
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2.1 Power Amplifier Calibration
· Local Oscillator (LO) leakage: -28 dBc, IQ Image rejection: -28 dB.
· Power Class 3 (PC3) operation and 4dB post PA insertion losses.
· PA calibration point is 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at lower channel edge with 1 dB MPR- PC3 ACLR -30 dBc.
2.2 Measurement Results and MSD Proposal
The Band n3 PCC/SCC MSD is evaluated using the following parameters:
· Tx-Rx duplexer isolation: 50 dB
· Tx-antenna duplex rejection in Rx range: 45 dB
· Primary antenna to diversity antenna isolation: 10 dB
· MRC combining and -1 dB Signal-to-Noise Ratio (SNR)
· UL channel bandwidth / RB allocation: PCC: 25MHz / Lcrb =16(RBstart = 40), SCC: 50MHz / Lcrb = 32(RBstart = 160)

The proposed dual-UL configuration is aligned as much as possible with the conventions of Table 7.3A.2.1-1, i.e.:
· Evaluate using the PCC CBW which leads to the highest MSD.
· Evaluate using PCC/SCC UL RB allocations which are scaled proportional to the PCC/SCC CBW ratio.
· Evaluate with a total number of UL RB “RBtot” set to, as much as possible, equal to the band’s 1UL REFSENS test point. For band n3, there is not, by definition, any REFSENS requirement for 1 UL 75MHz DL CBW operation. Here, the closest value is Lcrb=40 specified for 50MHz CBW. In this contribution RBtot is 38RB with 16/32 RB scaled proportional to the CC CBW ratio.
The Band n3 measured noise at 23dBm output power is:
· PCC 25 MHz CBW: +5.4 dBm/MBW due to direct 2UL IMD3 collision.
· SCC 50 MHz CBW: -10.1 dBm/MBW due to direct 2UL IMD5 collision.

The measured PA output spectrum is shown in Figure 1 and MSD analysis in Figure 2.
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[bookmark: _Ref149817206]Figure 1: PA output spectrum for proposed CA_n3B REFSENS test point: IMD3 in DL PCC (red), IMD5 in DL SCC (green).
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[bookmark: _Ref158637197]Figure 2: CA_n3B BCS4 MSD analysis.
Proposal: Adopt the CA_n3B BCS4/5 REFSENS test point highlighted in green in Table 2. 
[bookmark: _Ref143750102]Table 2: Intra-band contiguous uplink CA_n3B BCS4/5 uplink configuration for reference sensitivity.
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	CA_n3B
	15/15
	25MHz + 50MHz
	16 (RBSTART = 40) 
	32 (RBSTART = 160) 
	39.7
	14.2
	FDD

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier center frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.
NOTE 4:	The PCC allocation is the same as the transmission bandwidth configuration NRB as defined in Table 5.3.2-1.


3 Conclusion
In this contribution, we propose the following CA_n3B BCS4/5 REFSENS test point based on our measurement results.
Proposal: Adopt the CA_n3B BCS4/5 REFSENS test point highlighted in green in Table 2. 
Table 2: Intra-band contiguous uplink CA_n3B BCS4/5 uplink configuration for reference sensitivity.
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	CA_n3B
	15/15
	25MHz + 50MHz
	16 (RBSTART = 40) 
	32 (RBSTART = 160) 
	39.7
	14.2
	FDD

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier center frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.
NOTE 4:	The PCC allocation is the same as the transmission bandwidth configuration NRB as defined in Table 5.3.2-1.
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PC3 noise in band

n3PCC25MHz | n3 SCC50MHz CBW|
Measured Tx noise in band n34 upper 5 MHz CBW channel [dBm/MBW]
Duplexer rejection: [Tx-Rx] / [Tx-Ant]| [dB] 50 a5 50 a5
Insertion losses: [Ant. to (NA] / [PAto Ant.J| _[dB] a 1 a 1
‘Antenna-to-Antenna isolation| __[dB] [ 10 [ 10
Antenna referred in-channel levels: [primary]/[diversity] | [dBm/MBW] | -40.6 | -50.6 | -56.1 -66.1
Ideal REFSENS: [n3 PCC-25MHz] / [SCC-50MHz] | [dBm/MBW] -89.7 -86.7
noise floor| [dm/mBw] | 857 | 857 [ 827 | 827
‘Antenna referred IM2 noise due to Tx leakage| [dBm/MBW] | 9990 | -999.0 | 999.0 | 9990
Total noise level at antenna connector| [dBm/MBW] | -40.6 | -506 | -561 | -66.1
3 Primary/Diversity degradation| __[dB] 451 | 351 | 266 | 167
Ideal REFSENS MRC degradation: [n3 PCC 25MHz] / [SCC 50MHz]| _cor [dB] 39.70 21.20
‘Agreed REFSENS: [n3 PCC 25MHz] / [SCC 50MHzl | [dBm/MBW] 83,70 75,70
MISD vs. agreed REFSENS: [n3 PCC 25MHz] / [SCC50MHz]| __[dB] 30.7 1.2





