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1 Introduction
IMD issue for LTE NR DC band combinations has been discussed for several RAN4 meetings. This contribution provides consideration on IMD issue for LTE NR DC Band 3 and NR Band n78. 

2 Discussion

Table 1 gives the IMD analysis for band combinations with NR band n78. 

Table 1 IMD for LTE NR band combinations for NR Band n78
	LTE band

fx
	NR Band

fy
	Source of IMD
	Note for victim band(s)

	B1
	 n78 (3.3-3.8 GHz)
	IMD2, IMD4, IMD5
	IMD2: Band1, fy-fx
IMD4: Band1, 3*fx -fy
IMD5: Band1, 2*fy –3*fx

	B3
	
	IMD2, IMD4, IMD5
	IMD2: Band3, fy-fx
IMD4: Band3, 3*fx -fy
IMD5: Band3, 2*fy –3*fx

	B5
	
	IMD4
	Band 5, fy-3*fx

	B7
	
	IMD4
	Band Z, 3*fx -fy

	B8
	
	IMD4
	Band 8, fy-3*fx

	B20
	
	IMD4
	Band 20, fy-3*fx

	B28
	
	IMD5
	Band 28, fy-4*fx

	B39
	
	N/A
	

	B41
	
	N/A
	

	B42
	
	N/A
	


During the study of 2UL inter-band CA, some agreements were reached with regard of MSD issue. The following highlights the agreements which will be an important reference to consider the MSD issue for LTE NR band combinations [1][2][3]. 

· Choose 5-MHz bandwidth with full RB for all carriers (if supported in a CA combination) to essentially comply with the Rel-8 UL configurations for REFSENS tests and approach the worst-case self-desensitization condition. 

· If 5-MHz bandwidth is not supported in certain CA combinations, then choose 10 MHz with full RB or the RB number which complies with Rel-8 UL configurations for REFSENS tests.  
· For each UL Inter-band CA only the highest MSD is specified automatically. Each IMD that falls on top of own DL channel and has ≥[2]dB MSD will be specified as well. This applies from Rel14 onwards. 

MSD requirements for LTE 2UL CA are basically derived based on the principles above. Table 2 shows the MSD values for LTE 2UL CA band combinations with Band 42 in LTE specification. 

Table 2 MSD for 2UL CA band combinations with Band 42

	CA_3A-42A
	3
	1740
	5
	25
	1835
	29.8
	FDD
	IMD2

	
	42
	3575
	5
	25
	3575
	N/A
	TDD
	N/A

	CA_3A-42A
	3
	1765
	5
	25
	1860
	8.0
	FDD
	IMD4

	
	42
	3435
	5
	25
	3435
	N/A
	TDD
	N/A

	CA_28A-42A
	28
	705.5
	5
	25
	760.5
	[5.5]
	FDD
	IMD5

	
	42
	3582.5
	5
	25
	3582.5
	N/A
	TDD
	N/A


From the table, we have the observation that IMD2 is much higher than IMD4 and IMD5. Especially, for Band 3 and Band 42, the REFSENS degradation for Band 3 is too high to be acceptable from the performance point of view. Solutions are needed to address this MSD issue. 

The parameter for the MSD analysis due to IMD for Band 3 and Band 42 are provided in [4]. Unlike the harmonic issue, we see the improvement of these parameters is limited, therefore, we think that the MSD requirements due to IMD for LTE CA combinations with Band 42 can be reused for related LTE NR DC band combinations.
Proposal The MSD requirements due to IMD for LTE CA combinations with Band 42 can be reused for related LTE NR DC band combinations.
RAN1 is also aware of the REFSENS degradation issue for some of the LTE NR DC band combinations. And RAN1 has reached an agreement as below to support 1Tx for LTE-NR DC [5]. 

For NR NSA for a UE, NR supports the case that when the UE is configured with multiple UL carriers on different frequencies (where there is at least one LTE carrier and at least one NR carrier of a different carrier frequency), the UE operates on only one of the carriers at a given time among a pair of LTE and NR carriers
· FFS whether or not there is specification impact
· If there is RAN1 specification impact, aim to minimize the specification impact for NR
· Note: this feature by itself is not intended to have any LTE RAN1 specification impact 
· Note: the other case of allowing simultaneous operation on two or more UL carriers is already agreed to be supported
The possible solution has been discussed extensively in RAN4 [6]. To limit the UL transmission in single band is a valid solution to mitigate the REFSENS degradation. How to reflect the solution in the specification is FFS.
3 Conclusion

Consideration on IMD issue for LTE NR DC Band 3 and NR Band n78 is provided in this contribution. In order to finish the corresponding requirements in time according to the NR time plan, we have the following proposal.
Proposal The MSD requirements due to IMD for LTE CA combinations with Band 42 can be reused for related LTE NR DC band combinations.
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