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Introduction
At RAN4#101-bis-e, it was agreed in WF [1] to review band n28 MSD levels for CA_n18-n28, using WF proposal 1 to 6 guidelines for the UL and DL band modulated carrier configurations. MSD corrections are needed since both CA_n18_n28 and DC_18_n28 have been introduced, with the n28 frequency range restricted to 703-733 MHz for the UL, and 758-788 MHz for the DL, which is a range also known as frequency range “n28A”. However, n18 is a band only deployed in Japan, where only the n28B frequency range applies. Consequently, MSD must be re-evaluated to account for the close-proximity traits of the DL n28B frequency range to UL band n18. Also, for DC_18_n28, the MSD specifications are unavailable for n28 Channel Bandwidth (CBW) 15, 20 and 30 MHz. This paper presents measurement data to propose corrections to the band n28 MSD specifications. In response, two companion change requests (CRs) are proposed.
Discussion
Both CA_n18-n28 and DC_18_n18 are low-band (LB) / low-band combinations in which the uplink band n18 is in close-proximity of the DL affected band n28. According to footnote 8 in Table 5.5B.4.1-1, DC_18_n28 is currently specified with the n28 frequency range, restricted to 703-733 MHz for the UL and 758-788 MHz for the DL, which is a range also known as frequency range “n28A”. In DC_18_n28, the n28 MSD is specified, assuming the DL affected band range was n28A. In CA_n18_n28, the n28 MSD levels have been proposed based on DC_18_n28 specifications [2], i.e. implicitly assuming that the affected DL band was also restricted to the n28A frequency range. To our understanding, only the n28B frequency range is in operation in Japan. Therefore:
· the restriction for frequency range n28A for DC_18_n28 must be removed;
· the n28 MSD specifications must be re-evaluated since the n28A range may be impacted by n18 UL 5th order IMD products, while the n28B range may be impacted by partial overlap of n18 UL third-order IMD products.
Observation 1: For DC_18_n28 and CA_18_n28, the n28 MSD specifications must be re-evaluated to account for the n28B DL frequency range. This may be partially overlapped by n18 UL third-order IMD products.
Proposal 1: For DC_18_n28, remove the n28 frequency range restriction to 703-733 MHz for the UL and 758-788 MHz in Table 5.5B.4.1-1.
Power Amplifier Calibration and Carrier Configuration
The PA is calibrated using a 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at the lower channel edge to satisfy an Adjacent Channel Leakage Ratio (ACLR) of -30 dBc with 1 dB MPR- PC3, and 4 dB post PA insertion loss.

The measurements are performed using the carrier configurations agreed to in WF [3], ie, for the UL band n18:
· Configure the UL carrier with the highest supported n18 UL CBW (P2 [3]), i.e. 15 MHz CBW;
· The UL resource blocks are positioned at RBstart=0, i.e. they are located as close as possible to the affected downlink operating band, but also confined within the transmission bandwidth configuration for the channel bandwidth in Table 5.3.2-1 (P4 [3]);
· We measure Tx noise levels by sweeping UL RB allocation “LCRB” with the following allocations: 1, 2, 3, 5, 6, 10, 15, 20, 25, 30, 40, 50, 60, 75;
· The n28 MSD is evaluated at the UL RB allocation specified in Table 7.3.2-3 that corresponds to 20 MHz n18 UL CBW (P3 [3]), i.e LCRB = 25;
· The carrier center frequency in the UL operating band is configured as close as possible to the affected DL band (P5 [3]);
· Local Oscillator (LO) leakage: -28 dBc; and,
· IQ Image rejection: -28 dB.
Currently, the MSD still must be evaluated for of all CBWs of the affected DL band.
Measurement Results and MSD proposal
Figure 1 shows the measured n18 PA noise level falling into the n28B DL frequency range uppermost 5, 10, 15, 20, 30 MHz channels (denoted n28B 5M, 10M, 15M, 20M, 30M). 
[image: ]

[bookmark: _Ref92656278]Figure 1 shows n18 15 MHz CBW PA Tx noise level versus n18 UL RB allocation (LCRB) is in the n28B DL frequency range. The blue arrow indicates the n18 15 MHz REFSENS UL RB configuration.
At LCRB = 25, the measured n18 15 MHz CBW noise levels in the n28B DL range uppermost 5, 10, 15, 20, 30 MHz channels are 
-26.7, -26.2, -25.9, -25.8, and -25.7 dBm respectively.

The MSD analysis is evaluated in Figure 2. This assumes a 45dB Tx-Rx quadplexer isolation. The n28 MSD ranges from 31.4 to 12.7 dB. These levels are captured in proposal 2 accordingly.
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[bookmark: _Ref92658934]Figure 2 n28 MSD evaluation for CA_n18-n28.
Proposal 2: For CA_n18-n28, adopt MSD specifications captured in Table 7.3A.6-1 and Table 7.3A.6-2.
Table 7.3A.6-1: 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)

	n18
	n28
	31.4
	28.9
	
	
	
	
	
	
	
	
	
	
	



Table 7.3A.6.2: 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

	n18
	n28
	15
	25
	25
	
	
	
	
	
	
	
	
	
	
	

	NOTE 2: UL resource blocks shall be located as close as possible to the affected downlink operating band, but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1).



Proposal 3: For DC_18_n28, adopt MSD specifications captured in Table 7.3B.2.3.4-1 and Table 7.3B.2.3.4-2:
Table 7.3B.2.3.4-1: Reference sensitivity exceptions (MSD) due to cross band isolation for PC3 EN-DC in NR 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)

	18
	n28
	31.4
	28.9
	27.2
	24.6
	
	12.7
	
	
	
	
	
	
	



Table 7.3B.2.3.4-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation for EN-DC in NR FR1
	E-UTRA or NR Band / SCS / Channel bandwidth of the affected DL band / UL RB allocation of the agressor band

	UL band
	DL band
	SCS of UL band (kHz)
	5 MHz
(LCRB) 

	10 MHz
(LCRB) 

	15 MHz
(LCRB) 

	20 MHz
(LCRB) 

	25 MHz
(LCRB) 

	30 MHz
(LCRB) 

	40 MHz
(LCRB) 

	50 MHz
(LCRB) 

	60 MHz
(LCRB) 

	70
MHz
(LCRB) 

	80 MHz
(LCRB) 

	90 MHz
(LCRB) 

	100 MHz
(LCRB) 


	18
	n28
	15
	25
	25
	25
	25
	
	25
	
	
	
	
	
	
	

	NOTE 2: UL resource blocks shall be located as close as possible to the affected downlink operating band, but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1).



Conclusions
In this contribution, we present measurements of n18 PA transmitter noise level in band n28 and propose cross-band isolation MSD levels according to WF [3] agreements for both CA_n18-n28 and DC_18_n28. Companion CRs are proposed at this meeting to capture these changes.

Proposal 1: For DC_18_n28, remove the n28 frequency range restriction to 703-733 MHz for the UL and 758-788 MHz in Table 5.5B.4.1-1.
Proposal 2: For CA_n18-n28, adopt MSD specifications captured in Table 7.3A.6-1 and Table 7.3A.6-2.
Table 7.3A.6-1: 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)

	n18
	n28
	31.4
	28.9
	
	
	
	
	
	
	
	
	
	
	



Table 7.3A.6.2: 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

	n18
	n28
	15
	25
	25
	
	
	
	
	
	
	
	
	
	
	

	NOTE 2: UL resource blocks shall be located as close as possible to the affected downlink operating band, but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1).



Proposal 3: For DC_18_n28, adopt MSD specifications captured in Table 7.3B.2.3.4-1 and Table 7.3B.2.3.4-2:
Table 7.3B.2.3.4-1: Reference sensitivity exceptions (MSD) due to cross band isolation for PC3 EN-DC in NR 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)

	18
	n28
	31.4
	28.9
	27.2
	24.6
	
	12.7
	
	
	
	
	
	
	



Table 7.3B.2.3.4-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation for EN-DC in NR FR1
	E-UTRA or NR Band / SCS / Channel bandwidth of the affected DL band / UL RB allocation of the aggressor band

	UL band
	DL band
	SCS of UL band (kHz)
	5 MHz
(LCRB) 

	10 MHz
(LCRB) 

	15 MHz
(LCRB) 

	20 MHz
(LCRB) 

	25 MHz
(LCRB) 

	30 MHz
(LCRB) 

	40 MHz
(LCRB) 

	50 MHz
(LCRB) 

	60 MHz
(LCRB) 

	70
MHz
(LCRB) 

	80 MHz
(LCRB) 

	90 MHz
(LCRB) 

	100 MHz
(LCRB) 


	18
	n28
	15
	25
	25
	25
	25
	
	25
	
	
	
	
	
	
	

	NOTE 2: UL resource blocks shall be located as close as possible to the affected downlink operating band, but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1).
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