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1 Introduction
This contribution provides further consideration on harmonic requirements for B3+B78 DC band combination based on [1][2].
2 Discussion

REFSENS for CA_3-42 with exceptions due to harmonic issue is excerpted in Table 1 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 MSD values for CA_3-42 are summarized in Table 2. 

Table 2 MSD for Band 42 due to 2nd harmonic
	CA_3-42
	MSD
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)

	Band 42
	Direct hit
	27.3
	24.3
	22.5
	21.3

	
	Side lobe
	1.9
	1.3
	1
	0.5


As analyzed in [2], the MSD for 10MHz CBW which is hit directly by harmonic can be improved by 7.8dB with optimized PA design, and the MSD can be improved by 0.95dB for the side lobe. Considering the concern from some companies for the implementation, we propose some margin can be considered for the improvement, thus 5dB MSD improvement is proposed here for the direct hit case. For the side lobe case, we propose to keep the same values as in Table 2. 
It is noted that in Table 1, the ΔRIB,c of 0.2 dB agreed in [3] is considered in the REFSENS. However, for NR DC band combinations, we proposed to keep ΔRIB,c value out of the REFSENS to make the specification clear and easier to be maintained. 
Proposal 1 The ΔRIB,c value should be considered separately in the specification for the REFSENS or MSD of LTE-NR DC band combinations. 

The REFSNES for Band n78 is analyzed in [4]. For different SCS, the values are copied as below:

Table 3: Reference sensitivity QPSK PREFSENS for Band n78
	Operating Band
	SCS
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	
	(kHz)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)

	n78
	15
	-99.0 
	-95.8 
	-94.0 
	-92.8 
	　
	-89.6 
	-88.6 
	　
	　
	　

	
	30
	
	-96.1 
	-94.1 
	-93.0 
	　
	-89.7 
	-88.7 
	-87.9 
	-86.6 
	-85.7 

	
	60
	
	-96.5　
	-94.4 
	-93.2 
	　
	-89.9 
	-88.8 
	-88.1 
	-86.6 
	-85.7 


Since the SU values for NR and E-UTRA are different, and MSD is a relative value, the values in Table 2 should be converted based on new Rx BW. With 5dB MSD improvement in consideration, the MSD values for Band n78 are listed in Table 3. 
Table 3 MSD for Band n78 due to 2nd harmonic
	DC_3-n78
	MSD
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)

	Band n78
	Direct hit
	22.1
	18.9 
	17.1 
	15.9 

	
	Side lobe
	1.9
	1.1
	0.8
	0.3


Proposal 2 It is proposed to consider 5dB MSD improvement for the channels hit directly by harmonic and no MSD improvement for side lobe MSD compared to CA_3-42.
The other aspect needs to be considered is the uplink configuration for the low band. Table 4 is the configuration for Band 3 for CA_3-42.
Table 4 Uplink configuration for the low band (exceptions) for E-UTRA
	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


As the direct hit frequency range of the high band relies on the UL configuration in the low band, and the maximum CBW of Band 42 for E-UTRA is 20MHz, thus the maximum configured RBs for Band 3 is 50RB. For NR Band n78, the maximum CBW is 100MHz. However, the max CBW for Band 3 is still 20MHz. One additional CBW of 40MHz for n78 can be considered. As the bandwidth is increased, it is expected that the MSD will be decreased. For 40MHz CBW, we proposed to have 3dB additional relaxation compared to that of 20MHz. The frequency range outside 40MHz hit directly by 2nd harmonic should be considered by side lobe MSD.
Proposal 3 40MHz CBW for Band n78 should be considered additionally for direct hit MSD.

The side lobe MSD for E-UTRA is based on 10MHz frequency offset, i.e. 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 same configuration can be considered for NR as well. It is noted that the side lobe MSD decreases for larger CBW. From Table 3, the MSD is less than 0.5dB for 20MHz CBW. For the NR BW larger than 20MHz for n78, there is no need to define the side lobe MSD.
Proposal 4 As the side lobe MSD decreases for larger CBW, for the NR BW larger than 20MHz for n78, there is no need to define the side lobe MSD.
It was agreed in last RAN4 meeting that in NR specification, only MSD rather than the absolute REFSNES should be defined [5]. 
Based on the discussion above, the proposed MSD values for Band n78 due to 2nd harmonic of Band 3 in LTE-NR DC_3-n78 are captured in Table 5. 

Table 5: MSD due to harmonic issue for DC_3-n78
	MSD due to harmonic exception for the DL band

	UL band
	DL band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	
	
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB

	3
	n781,2
	22.1
	18.9 
	17.1 
	15.9 
	
	12.9
	
	
	
	

	
	n783
	1.9
	1.1
	0.8
	0.3
	
	
	
	
	
	

	NOTE 1:
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.
NOTE 2:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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 the channel bandwidth configured in the lower band.
NOTE 3:
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.


Regarding the uplink configuration, as discussed above, 40MHz for n78 should be considered additionally. Therefore, 20MHz with 100RB allocation for Band 3 should be added. 
Table 6 Uplink configuration for the low band (exceptions) for E-UTRA
	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	LTE-NR DC band combination
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	20 MHz
	Duplex mode

	DC_3-n78
	3
	
	
	12
	26
	39
	531
	1002
	FDD

	NOTE 1:
The configuration is used for measurement of MSD for NR channel bandwidth of 20MHz.
NOTE 2:
The configuration is used for measurement of MSD for NR channel bandwidth of 40MHz.


3 Conclusion

MSD values for DC_3-n78 are analyzed in this contribution. 
Proposal 1 The ΔRIB,c value should be considered separately in the specification for the REFSENS of LTE-NR DC band combinations. 

Proposal 2 It is proposed to consider 5dB MSD improvement for the channels hit directly by harmonic and no MSD improvement for side lobe MSD.

Proposal 3 40MHz CBW for Band n78 should be considered additionally for direct hit MSD.

Proposal 4 As the side lobe MSD decreases for larger CBW, for the NR BW larger than 20MHz for n78, there is no need to define the side lobe MSD.

Proposal 5 It is proposed to agree on the MSD values for DC_3-n78 in Table 5 and uplink configuration in Table 6. 
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