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1 Introduction
MSD caused by harmonic issue for LTE Band 3 and NR band n78 DC has been discussed for several meetings. To complete the requirements ASAP, this contribution provide our consideration on how to define the MSD requirements due to harmonic.
2 Discussion

LTE CA_3-42 band combination has the same harmonic issue and the sensitivity is specified in TS 36.101 as below:

Table 1 B42 REFSENS in TS 36.101 due to 2nd harmonic

	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_3A-42A9,10
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	FDD

	
	
	
	
	-99.520
	-96.520
	-94.720
	-93.520
	

	
	42
	
	
	-71.7
	-71.7
	-71.7
	-71.7
	TDD

	CA_3A-42A11
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	FDD

	
	
	
	
	-99.520
	-96.520
	-94.720
	-93.520
	

	
	42
	
	
	-97.1
	-94.7
	-93.2
	-92.5
	TDD

	NOTE 9:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band and a range FHD above and below the edge of this downlink transmission bandwidth. The value FHD depends on the E-UTRA configuration: FHD = 10 MHz for CA_3A-42A, CA_1A-3A-42A, CA_2A-48A, CA_2A-48C, CA_3A-19A-42A, CA_1A-3A-19A-42A and CA_3A-28A-41A-42A. FHD = 0MHz for CA_11A-28A.
NOTE 10:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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NOTE 11:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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are the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.


The UL configuration for Band 3 can be found in Table 2: 

Table 2 Uplink configuration for the low band
	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_3A-42A
	3
	
	
	12
	25
	36
	50
	FDD


When we define the MSD requirement for CA_3-42, it is noted that the UL configuration shall be considered at the same time. For LTE Band 3, the UL aggressor channel bandwidth is up to 20MHz, which means the harmonic bandwidth is up to 40MHz. However, for NR 3.5GHz band, the DL victim channel bandwidth is up to 100MHz. It means for victim channel bandwidth larger than 40MHz, not all the RBs are interfered by harmonic or harmonic side lobe product. The current REFSENS for Band 42 with MSD due to harmonic is the same for all CBW. However, the different SU and different CBW in Band n78 may cause it difficult to use the same REFSENS for all CBW in Band n78.

Proposal 1: The UL configuration shall be considered for DC_3-n78 when we define the MSD requirement.

The different sensitivities for Band 42 in above table are for harmonic and harmonic side lobe individually which is illustrated as below figure.


[image: image10]
Figure 1 Harmonic and harmonic side lobe in TS 36.101

For the frequency range hit by harmonic directly, the MSD for Band 42 is as large as 24.3dB for 10MHz CBW. Based on the analysis in [1], with the improvement mainly in the PA harmonic rejection, we see the MSD can be improved by 10dB.

Proposal 2: It is proposed to improve the MSD for DC_3-n78 compared to CA_3-42 due to harmonic. 
It should be noted that in current LTE specification, the harmonic side lobe defined in the reference sensitivity is not the immediate adjacent channel of harmonic but with some offset. If the same offset is used for LTE-NR DC, with the increased CBW in Band n78, the side lobe will be overlapped with the frequency range directly hit by the harmonic. Therefore, the offset shall be further considered. 

[image: image11]
Figure 2 Harmonic and harmonic side lobe for NR
Figure 2 illustrate our proposal for the harmonic side lobe for NR, it can be seen that the side lobe is immediately adjacent to the frequency range directly hit by the harmonic. The MSD in current LTE specification for side lobe harmonic is derived based on both calculation and measurement results. Anyway, the offset used by LTE specification cannot be reused for NR. Thus, MSD requirements for side lobe harmonic shall be studied. There could be two options for this requirement, i.e.
· Option 1: Further study the side lobe harmonic MSD requirement with new frequency offset

· Option 2: Not to define the side lobe harmonic MSD requirement
Proposal 3: It is proposed to define the side lobe harmonic MSD requirement with adjacent frequency offset. 

For NR 3.5GHz band, the DL victim channel bandwidth is up to 100MHz and the maximum CBW for Band 3 is 20MHz, which means not all frequency range in Band n78 would be impacted by harmonic.

Proposal 4: It is proposed not to specify exception reference sensitivity for CBW larger than 40MHz for Band n78 due to harmonic.

3 Conclusion

How to define the MSD requirements due to harmonic is discussed in this contribution. 
Proposal 1: The UL configuration shall be considered for DC_3-n78 when we define the MSD requirement.

Proposal 2: It is proposed to improve the MSD for DC_3-n78 compared to CA_3-42 due to harmonic.

Proposal 3: It is proposed to define the side lobe harmonic MSD requirement with adjacent frequency offset.

Proposal 4: It is proposed not to specify exception reference sensitivity for CBW larger than 40MHz for Band n78 due to harmonic.
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