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Introduction
In the current versions of the UE specifications and band combination TRs, although the band n8 harmonic 2 falls in band n3, there is an exception made that ignores the related MSD. In this contribution we review this exception in light of the use of band n8 and band n3 by many operators across the world and in comparison to similar cases, we would like to check with the group how this should be handled for CA_n8-n3 and related LTE CA, ENDC and SUL combinations.
Discussion

In [1], the following justification is given for ignoring a potential 17dB MSD in band n2 due to band n8 harmonic 2.

***************** Start of extract *****************
“Based on the co-existence study in Table 6.19.1.3-1, the 2nd harmonic produce of band n8 may fall into band n3. For the MSD caused by 2nd harmonic, it is quite similar with the LTE band 3 + band 8 CA combination. According to the analysis in R4-124625, the level of de-sense can be 17 dB in the case of 2nd harmonic interference for LTE band 3 and band 8 combination. However, the 2nd harmonic interference is much more likely that the interference does not exist at all for the particular spectrum holdings of the operator, or is avoidable by spectrum management or by network scheduling. Otherwise, When it is present, 2nd harmonic interference (~17dB MSD) severely degrades the link budget to a point that the connection may not be able to be maintained according to the analysis in R4-124625. Consequently, it is recommended not to define the test case for MSD caused by 2nd harmonic interference in the LTE Band 3 and Band 8 combination. 
Thus, for NR band n3+ NR Band n8 CA band combination, same principle is recommended, which  is not to define the test case for MSD caused by 2nd harmonic interference for this NR band combination, shown in table 6.19.1.5-1 to align with the format of NR spec.
Table 6.19.1.5-1 : MSD due to harmonic issue
	MSD due to harmonic exception for the DL band

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

	
	
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB

	n8
	n311
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	
	
	
	
	
	

	NOTE 11:	No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity for all active downlink component carriers is only verified when this is not the case (the requirements specified in clause 7.3.2 in TS38.101-1 apply unless otherwise specified).




***************** End of extract *****************
If this approach of using N/A has been used for specific spectrum holding, this was only for cases where only one operator holds the spectrum in both bands. Given that band 3 and band 8 are used across Regions 2 and 3 it is unlikely to be the case.

The argument that 17dB MSD degrades the link budget does not sound valid since many other combinations have similar or worse H2 MSD or similar H3 MSDs specified, as shown in Table 1.

It can be observed that UL2/DL1 MSDs can be >20dB or close to 30dB for the LB-MB cases CA_n28-n50/n74/75 which are very similar to CA_n3-n8. Also, there are many n8 UL3 MSDs in high bands 41 and 7 in the order of 10dB thus H2 MSD can only be higher. 

For all these reasons, CA_n3-n8 stands as a strange exception.
Table 1: Extract of similar UL2/DL1 or UL3/DL1 MSD cases.
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n1
	n77
	5
	15
	25 (RBstart=0)
	10
	23.9
	NOTE 2
	UL2/DL1 direct-hit

	n2
	n78
	5
	15
	25 (RBstart=0)
	10
	23.9
	NOTE 2
	UL2/DL1 direct-hit

	n3
	n78
	5
	15
	25 (RBstart=0)
	10
	23.9
	NOTE 2
	UL2/DL1 direct-hit

	n8
	n313
	N/A
	N/A
	N/A
	N/A
	N/A
	NOTE 2
	UL2/DL1 direct-hit

	n8
	n7
	5
	15
	8 (RBstart=0)
	5
	10
	NOTE 3
	UL3/DL1 direct-hit

	n8
	n41
	5
	15
	16 (RBstart=0)
	10
	13
	NOTE 3
	UL3/DL1 direct-hit

	n28
	n1
	5
	15
	8 (RBstart=0)
	5
	10.2
	NOTE 3
	UL3/DL1 direct-hit

	n28
	n50
	5
	15
	12 (RBstart=0)
	5
	23.0
	NOTE 2
	UL2/DL1 direct-hit

	n28
	n74
	5
	15
	12 (RBstart=0)
	5
	23.1
	NOTE 2
	UL2/DL1 direct-hit

	n28
	n75
	5
	15
	12 (RBstart=0)
	5
	28.1
	NOTE 2
	UL2/DL1 direct-hit

	n71
	n2510,11
	5
	15
	8 (RBstart=0)
	5
	10
	NOTE 3
	UL3/DL1 direct-hit


NOTE 13:	No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity for all active downlink component carriers is only verified when this is not the case (the requirements specified in clause 7.3.2 apply unless otherwise specified).

Proposal: 
· The CA_n3-n8 exception to harmonic 2 MSD is not justified in regard of similar band combinations that have significant MSD specified. 
· Given similar cases the MSD in table 2 is proposed and should apply to all related LTE, ENDC and SUL related combinations.
· Note 13 is voided.
Table 2: CA_n3-n8 UL2/DL1 MSD
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n8
	n3
	5
	15
	25 (RBstart=0)
	5
	[20]
	NOTE 2
	UL2/DL1 direct-hit


Conclusions
In this contribution, we examined the exception made for CA _n3-n8 H2 MSD and its justification and make the following proposal.

Proposal: 
· The CA_n3-n8 exception to harmonic 2 MSD is not justified in regard of similar band combinations that have significant MSD specified. 
· Given similar cases the MSD in table 2 is proposed and should apply to all related LTE, ENDC and SUL related combinations.
· Note 13 is voided.
Table 2: CA_n3-n8 UL2/DL1 MSD
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n8
	n3
	5
	15
	25 (RBstart=0)
	5
	[20]
	NOTE 2
	UL2/DL1 direct-hit
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