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Introduction
At RAN4#100 a text proposal for CA_n5-n28 was agreed in which MSD for band n28A ranges from 8.2dB at 5MHz CBW to 0.4dB at 30MHz [1]. This document presents measurements of a band n5 power amplifier (PA) transmitter (Tx) noise emission level that falls into band n28 for CA_n5-n28. We propose MSD levels based on these measurements.
Discussion
CA_n5-n28 is a low-band (LB) / low-band combination in which the aggressor (band n5 transmitter) is in close-proximity of the band n28 victim. The resulting MSD may be considered as a case of “Cross-band isolation” MSD. To the best of our knowledge, there are no commonly agreed assumptions for gNb radio unit deployment scenarios for LB/LB FDD-FDD combinations. We assume throughout this document that both gNB radio units are co-located, implying that if the band n28 victim is operated at its reference sensitivity (REFSENS), then the aggressor is also operated at its REFSENS level. This implies that the aggressor UL RB configuration should configured with the agreed configurations specified in the REFSENS Table 7.3.2-3. According to the MSD simplification discussion taking place for the BCS4 discussion [2], we propose that the aggressor is configured with the highest supported UL CBW, i.e. 20MHz CBW for band n5, and UL carrier positioned closest to the victim’s band, i.e. for CA_n5-n28, n5 UL carrier set to the lowest UL channel.
Proposal 1: For FDD-FDD, LB/LB CA combination, cross-band isolation MSD should be evaluated assuming co-located gNB radio units. This implies that both the aggressor and the victim are operated at their respective REFSENS levels. This means that the aggressor UL RB configuration LCRB shall be configured according to the Table 7.3.2-3 specifications.
Power Amplifier Calibration 
The PA is calibrated using a 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at lower channel edge to meet ACLR -30dBc with 1 dB MPR- PC3, and the following assumptions:
- Post PA losses: 4dB; 
- Power Class 3 (PC3) operation; 
- Local Oscillator (LO) leakage: -28dBc; 
- IQ Image rejection: -28dB;
- Candidate waveforms to explore MSD levels, with xRBy denoting, LCRB of “x” RBs at RBstart position of “y”: 
· 1RB0;
· 2RB0;
· 3RB0;
· 5RB0;
· 6RB0;
· 10RB0;
· 15RB0;
· 20RB0;
· 25RB0;
· 30RB0;
· 40RB0;
· 50RB0;
· 60RB0;
· 75RB0;
· 80RB0;
· 90RB0;
· 100RB0; and,
· We denote LCRB the number of modulated RBs.
· All waveforms are 20MHz channel bandwidth (CBW) modulated DFT-s-OFDM QPSK;
· The waveforms are filtered at the PA input port so that the waveform noise floor at the victim’s carrier frequencies is below thermal noise level;
· The band n5 20MHz CBW UL carrier is placed closest to the victim’s band n28;
Measurement Results and MSD proposal
Figure 1 shows the measured n5 PA noise level falling into the following DL band carriers:
· band n28A uppermost 5,10,15,20,30MHz channels (denoted n28A 5M,10M,15M,20M,30M);
· n5 own 20MHz DL channel to monitor self-desense as LCRB is increased (denoted n5 self-desense).
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[bookmark: _Ref92656278]Figure 1 n5 20MHz CBW PA Tx noise level falling in n28A and in n5 DL. The blue arrow indicates the n5 20MHz REFSENS UL RB configuration.
[bookmark: _Hlk92709050]Based on proposal 1, n28 MSD is evaluated with n5 LCRB that corresponds to the n5 20MHz REFSENS UL configuration, i.e. LCRB = 20. This is indicated by the blue arrow, and the measured noise levels are highlighted with a vertical dashed red-line in Figure 1. The n71 20MHz CBW noise levels plotted LCRB = 20 falling in each of the studied victim’s are: 
· band n28A uppermost 5,10,15,20,30MHz channels: -35.7,-34.5,-34.3,-34.2,-34.2 dBm respectively;
· n5 own 20MHz DL channel: -54 dBm.

With -54dBm falling in its own DL band, the adoption of n5 UL LCRB = 20 ensures no self-desense occurs.
Based on these results, we propose to MSD evaluation using the RF Front-End parameters shown in Figure 2. For Tx-Rx isolation, we assume 45dB Tx-Rx quad-plexer isolation.
[image: ] 
[bookmark: _Ref92658934]Figure 2 n28 MSD evaluation for CA_n5-n28.
Observation: For CA_n5-n28 with n5 UL aggressor configured at 20MHz CBW, LCRB=20RB with both modulated RBs and modulated carrier positioned closest to band n28, we observe the following MSD levels:
· band n28A uppermost 5,10,15,20,30MHz channels: 17.5,15.8,14,11.7,2.9dB respectively;
· no n5 self-desense.
Based on this observation, we make the following proposal.
Proposal 2: For NR intra-band uplink CA MSD core requirements and MSD specifications, adopt the yellow highlighted text and Table 7.3A.2.1-1 changes.
Table 6.x.1.5-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1
	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)

	n5
	n28
	17.5
	15.8
	14.0
	11.7
	
	2.9
	
	
	
	
	
	
	



Table 6.x.1.5-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation for NR CA FR1
	NR Band / SCS / Channel bandwidth of the affected DL band

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

	n5
	n28
	15
	201
	201
	201
	201
	
	201
	
	
	
	
	
	
	

	NOTE 1: UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1). The UL carrier shall be as close as possible to the downlink operating band.



Conclusions
In this contribution, we present measurements of n71 PA transmitter noise level falling in band n28 and propose cross-band isolation MSD levels assuming co-located band n71 / band n28 gNB radio units.

Proposal 1: For FDD-FDD, LB/LB CA combination, cross-band isolation MSD should be evaluated assuming co-located gNB radio units. This implies that both the aggressor and the victim are operated at their respective REFSENS levels. This means that the aggressor UL RB configuration LCRB shall be configured according to the Table 7.3.2-3 specifications.
Proposal 2: For NR intra-band uplink CA MSD core requirements and MSD specifications, adopt the yellow highlighted text and Table 7.3A.2.1-1 changes.
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	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)

	n5
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	2.9
	
	
	
	
	
	
	



Table 6.x.1.5-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation for NR CA FR1
	NR Band / SCS / Channel bandwidth of the affected DL band

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

	n5
	n28
	15
	201
	201
	201
	201
	
	201
	
	
	
	
	
	
	

	NOTE 1: UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1). The UL carrier shall be as close as possible to the downlink operating band.
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