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1. Introduction
Intra-band non-contiguous CA has been requested for band n26 (CA_n26(2A)) with a maximum aggregated Channel Bandwidth (CBW) of 30MHz. This paper presents measurement data to evaluate the maximum sensitivity degradation (MSD) that may occur for the downlink (DL) secondary component carrier (SCC).
[bookmark: _Toc443593759][bookmark: _Toc460338137][bookmark: _Toc492043890][bookmark: _Toc492044144][bookmark: _Toc494295307]2. Discussion
Table 1 below shows the requested bandwidth combination set 0 (BCS) for CA_n26(2A). 
[bookmark: _Ref126852391]Table 1: Supported bandwidth combinations for CA_n26(2A)
	NR CA Configuration
	Uplink CA Configurations or single uplink carrier5
	Channel bandwidths for carrier
(MHz)
	Channel bandwidths for carrier
(MHz)
	Channel bandwidths for carrier
(MHz)
	Channel bandwidths for carrier
(MHz)
	Maximum
Aggregated bandwidth
(MHz)
	Bandwidth combination set

	CA_n26(2A)
	-
	5, 10, 15
	5, 10, 15
	
	
	30
	0


[bookmark: _Ref126852758]
For cell configuration “PCC 15MHz CBW + Wgap 10MHz + SCC 10MHz CBW”, the band n26 downlink SCC carrier may be affected by a third order intermodulation distortion product (IM3), as shown by the IM landscape presented in Figure 1.  
[image: ]
[bookmark: _Ref126861761]Figure 1 IMD landscape for CA_n26(2A) with PCC 15MHz CBW + Wgap=10MHz + SCC 10MHz CBW.
This scenario is similar to the CA_n71(2A) combination, for which the SCC MSD is specified at 22.2dB MSD, as shown in Table 2.
Table 2: CA_n71(2A) MSD test points
[image: ]
The intra-band non-contiguous MSD for band n26 is expected to be higher than that of band n71 for the following two reasons:
1. Different duplex gaps: band n26 duplex gap is 45MHz, while the duplex gap for band n71 is -46MHz, i.e. the band n26 duplex gap is 1MHz lower than that of band 71. Hence, in CA_n26(2A), the DL SCC band may be affected by a slightly higher portion of the IMD3 spurious than in the case of CA_n71(2A),
2. Different duplexer Tx/Rx isolation assumptions: 55dB is assumed for band n71, while 50dB is typically assumed for band n26, i.e. band 26 receiver isolation from the transmitter IMD3 is 5dB worse.
Considering the similarities between band n26 and band n71, and for the sake of reducing technical specification (TS) complexity, we propose to specify only a 1 MSD test point for CA_n26(2A), which corresponds to the worst-case MSD as proposed below.
Proposal 1: For CA_n26(2A), adopt the MSD test point configuration of Table 3.
[bookmark: _Ref126853313]Table 3: CA_n26(2A) MSD test point configuration
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
(LCRB)
	Duplex mode

	CA_n26(2A)
	15/15
	15MHz + 10MHz
	Wgap = 10.0
	5 (RBstart = 74)
	FDD



Measurement data collected using a low-band power amplifier (PA) is used in the balance of this document, to evaluate the corresponding MSD level.
2.1 PA Measurements and MSD evaluation
The IMD3 interference level is evaluated using Power Amplifier (PA) measurements, with the following assumptions:
· Power class 3 operation
· PA calibration: calibrated to meet -30dBc at 26dBm output power using a 20 MHz, SCS15 kHz, QPSK, DFT-S-OFDM, waveform with Lcrb=100 RB at lower channel edge
· Post PA losses: 					 4dB
· Local Oscillator (LO) leakage: 	-28dBc
· IQ Image rejection: 				-28dB
· RF transceiver impairments: 		C-IM3: -60dBc, C-IM5: -70dBc
· The IMD3 measurement is performed at a carrier frequency of 841.5MHz with a 15MHz CBW, LCRB=5 (RBstart=74), QPSK, DFT-s-OFDM, SCS15kHz uplink waveform
For MSD evaluation we assume:
· Post PA losses: 				4dB
· Duplexer Tx to Rx isolation:	50dB
· Duplexer Tx to Rx isolation:	45dB
· uncorrelated MRC combining
· SNR at REFSENS of -1dB
The measured power level of the IMD3 affecting the DL 10MHz CBW SCC is approximately -15.4dBm. 
At that level, Figure 2 shows that the band n26 SCC MSD is approximately 28.4dB.
[image: ]
[bookmark: _Ref126858629]Figure 2 SCC MSD for CA_n26(2A) with PCC 15MHz CBW + Wgap=10MHz + SCC 10MHz CBW.
To complete the comparison with CA_n71(2A), we observe:
1. The measured IMD3 level at the PA output corresponding to the CA_n71(2A) MSD test conditions is   -15.8dBm. This means that the effect of the 1MHz extra duplex gap of band n71 and the effect of 2 RBstart offset for the CA_n71(2A) test point (refer to Table 2 where LCRB=5 RBstart 2) changes the IMD3 level by only 0.4dB.
2. If we assume the following band n71 duplexer isolations:
a. Tx-Rx isolation = 55dB.
b. Tx-antenna isolation = 50dB.
our evaluation indicates that the CA_n71(2A) SCC MSD level is 22.7dB, i.e. a value very close to the agreed 22.2dB.
In summary, the higher MSD of CA_n26(2A) is dominated by the lower duplexer isolation assumptions for this frequency band.
Observation: For the configuration PCC 15MHz CBW + Wgap 10MHz + 10MHz SCC, the 1MHz duplex gap difference between band n26 and band n71 has little impact on the level of the IMD3 that affects the DL SCC. The higher MSD of CA_n26(2A) is dominated by the lower duplexer isolation for band n26.
Proposal 2: For CA_n26(2A), we recommend adoption of the MSD test point shown in Table 4. 
[bookmark: _Ref126862019][bookmark: _Ref126862001]Table 4: CA_n26(2A) MSD requirements
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
(LCRB)
	MSD
(dB)
	Duplex mode

	CA_n26(2A)
	15/15
	15MHz + 10MHz
	Wgap = 10.0
	5 (RBstart = 74)
	28.4
	FDD


3. Conclusion
This contribution uses PA measurements to evaluate the CA_n26(2A) SCC MSD. To reduce the TS complexity, we propose to specify only 1 MSD test point. Based on a 50dB Tx to Rx and 45dB Tx to antenna duplexer isolation for band n26, we evaluate the n26 SCC MSD at 28.4dB as captured in proposal 2, table 4 below. Compared to CA_n71(2A), the higher MSD level for CA_n26(2A) is dominated by the duplexer isolation assumptions.
Observation: For the configuration PCC 15MHz CBW + Wgap 10MHz + 10MHz SCC, the 1MHz duplex gap difference between band n26 and band n71 has little impact on the level of the IMD3 that affects the DL SCC. The higher MSD of CA_n26(2A) is dominated by the lower duplexer isolation for band n26.
Proposal 2: For CA_n26(2A), adopt the MSD test point of Table 4.
Table 4: CA_n26(2A) MSD requirements
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
(LCRB)
	MSD
(dB)
	Duplex mode

	CA_n26(2A)
	15/15
	15MHz + 10MHz
	Wgap = 10.0
	5 (RBstart = 74)
	28.4
	FDD
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