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1
Introduction
The combination of n46 pairing with licensed band UL harmonics had been brought up in WID [1]. In this contribution, we intend to follow the TS specifications in [3] and methodology in [2] to evaluate the 3rd harmonic MSD due to uplink transmission in licensed band and further harmonic mixing exclusion zone that mechanism is similar to the existing spec. Then propose to define the REFSENS test exclusion frequency range where the UL harmonics and harmonic mixing due to NR-U uplink transmission can cause sensitivity degradation.
2
Discussion
2.1 Licensed bands with UL harmonic in n46          
Band 2, 66, n25 and n66 had been introduced as the licensed bands to pair with n46 for NR-U operation. Among them the 3rd harmonic of uplink transmission, B2/25/66, can fall into n46 to potentially cause desensitization, like those in LTE CA combinations. It is intuitive to introduce same test exclusion zone that have been existed in TS36.101. The exclusion zone with linear extrapolation based on modification of [2] as below,
For UL bandwidth larger than 20MHz, the equation in [2] could be modified as below to align with existing LTE spec.
Proposal 1: For NR licensed band with UL harmonic in n46 when UL transmission bandwidth equal or smaller than 20MHz, it is intuitive to re-use that has been defined in LTE. For UL transmission BW larger than 20MHz, we propose below equation and table for measurement exclusion region
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	Licensed Component Carriers / E-UTRA Band / Harmonic order / Channel BW in UL

	Licensed Component Carriers
	Harmonic order
	5MHz
	10MHz
	15MHz
	20MHz
	40MHz

	n25
	3
	+/- 15
	+/- 23
	+/- 35
	+/- 45
	+/- 80 

	n66
	3
	+/- 15
	+/- 23
	+/- 35
	+/- 45
	+/- 80


Table 2.1-1: n46 Reference sensitivity measurement exclusion region in MHz.
2.2 Licensed bands with DL harmonic mixing with UL transmission in n46          
For combinations like DC_2_n46, the uplink transmission in n46 can result in desensitization in Band 2 due to 3rd order harmonic mixing. In the LTE, the combination had been analysed and MSD number is quite large [4]. Step of technology improvement of harmonic mixing due to 5GHz transmission is slow owing to the frequency range is easy to couple from aggressor through any direct and indirect path. Another reason is components placement on PCB are getting more and more condensed which make spurious level due to coupling worse and worse. So we believe there would still be at least 28dB MSD in the band 2. Since exclusion zone has been introduced for MSD due to uplink harmonics, we think it is reasonable to apply exclusion zone for harmonic mixing and put in the same MSD table. And spec table may look consistent that reader don’t need to find MSD numbers between tables for the same band combination. Furthermore, since this is downlink harmonic mixing REFSENS degradation, the aggressor bandwidth is directly down converted on the receiving range without multiplying harmonic order. And we can assume ACPR of aggressor is at least 28dBc below wanted signal. Thus MSD due to ACPR of aggressor could be limited within a few dB. This can be further discussed whether such MSD shall also be applied for the band combination. Here’s our proposal:
Proposal 2: We propose to apply measurement exclusion zone for two band combination that one of the band is NR-U. Whether to allow harmonic mixing MSD due aggressor’s ACPR can be further discussed.
Table 2.2-1: Reference sensitivity QPSK PREFSENS (EN-DC with n46)
	E-UTRA or NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5

MHz

(dB)
	10 MHz

(dB)
	15 MHz

(dB)
	20 MHz

(dB)
	25 MHz

(dB)
	40 MHz

(dB)
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(dB)
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(dB)
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(dB)
	90 MHz

(dB)
	100 MHz
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	NOTE 1:
These requirements do not apply when there is at least one individual RE within the downlink (victim) transmission bandwidth which falls into the reference sensitivity exclusion region as specified in Table 6.x.1.7-2 and Table 6.x.1.7-3.

NOTE 2: 
The requirements for a victim (lower) band  does not apply for UL EARFCN of the aggressor (higher) band (superscript HB) such that [image: image2.png]fE=| 20301








  in MHz and the reference sensitivity exclusion region as specified in Table 6.x.1.7-3 . 


3
Conclusion
In this contribution, we have two proposals for the EN-DC band combination that one of the band is NR-U.  
Proposal 1: For NR licensed band with UL harmonic in n46 when UL transmission bandwidth equal or smaller than 20MHz, it is intuitive to re-use that has been defined in LTE. For UL transmission BW larger than 20MHz, we propose below equation and table for measurement exclusion region
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	Licensed Component Carriers / E-UTRA Band / Harmonic order / Channel BW in UL

	Licensed Component Carriers
	Harmonic order
	5MHz
	10MHz
	15MHz
	20MHz
	40MHz

	n25
	3
	+/- 15
	+/- 23
	+/- 35
	+/- 45
	+/- 80 

	n66
	3
	+/- 15
	+/- 23
	+/- 35
	+/- 45
	+/- 80


Table 2.1-1: nand 46 Reference sensitivity measurement exclusion region in MHz.
Proposal 2: We propose to apply measurement exclusion zone for two band combination that one of the band is NR-U. Whether to allow harmonic mixing MSD due aggressor’s ACPR can be further discussed.
Table 6.x.1.7-1: Reference sensitivity QPSK PREFSENS (EN-DC with n46)
	E-UTRA or NR Band / Channel bandwidth of the affected DL band / MSD
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	NOTE 1:
These requirements do not apply when there is at least one individual RE within the downlink (victim) transmission bandwidth which falls into the reference sensitivity exclusion region as specified in Table 6.x.1.7-2 and Table 6.x.1.7-3.

NOTE 2: 
The requirements for a victim (lower) band  does not apply for UL EARFCN of the aggressor (higher) band (superscript HB) such that [image: image4.png]fE=| 20301








  in MHz and the reference sensitivity exclusion region as specified in Table 6.x.1.7-3 . 
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