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1. Introduction

TP’s for DC combinations including Band n77, n78 and n79 were approved in the RAN4#84 meeting. These documents captured UL co-existence clarifying which bands are affected by harmonics and IMD into TR 37.863-01-01 [1]. Based on them, we propose MSD cases to be studied with the UL configurations.
2. MSD cases to be studied
It was proposed and agreed to revisit RF parameters for improving MSD compared to LTE CA in [2]. Generally, it is quite beneficial especially for operators to have better performance. It should be noted, however, that the LTE CA discussion was that PA linearity and PCB isolation dominates MSD for most cases. In light of this, significant MSD reduction may not be able be achieved unless these parameters are improved. Considering that there are already DC combination proposals up to 5CC in Rel-15, if we start to re-calculate MSD values with different RF parameters, it becomes more challenging to complete those proposals. Therefore, our position is still to reuse interference level of LTE CA e.g. CA_3A-42A as much as possible. Note that CF needs to be considered with respect to each band combination.
Based on the opinion above and approved TPs, we summarized MSD impact for each DC configuration as shown in Table 1. In this table, we grouped some cells with our observations considering same or very close RF parameters e.g. frequency, isolation taking a discussion [3] into account in order to reduce number of evaluation patterns as much as possible. 
Table 1: Summary of MSD impacts
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*Blue: Reuse same interference level (except CF) as those of LTE CA of B42. Once REFSENS is derived for NR,

          the actual MSD (delta between REFSENS and interference level) can be known.

*Red: These (F_LTE UL – max NR BW of 100 MHz) shouldn't be specified due to lower PSD of NR signal

*Green: Same treatment as NOTE 4 in Table Table 7.3.1A-0f in TS 36.101

*Orange: IMD doesn't fall into victim band taking TX-RX separation into account

*Grayout: MSD not to be specifed
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If these observations seem to be valid, the eight cases above should be studied at least. Note that since these cases include DC configurations with LTE low-band (< 1 GHz), middle-band (1.5 GHz) and high-band (> 1.7 GHz), the results could also be referred for other combinations. Regarding DC_42A-n77A and 42A-n78A, we have another paper [4].
Proposal 1: Expected interference level at victim bands should be studied for the cases below at least. Once REFSENS is derived for NR, the actual MSD can be calculated. For cases of “Reuse” in Table 1, improved interference level can also be provided, but in case the values are not agreed by RAN4#85, the same level as that of LTE CA of B42 shall be used for the MSD requirements.



Case 1: 6th harmonic for DC_19A-n79A and 28A-n79A (if needed)


Case 2: 7th harmonic for DC_28A-n79A (if needed)


Case 3: 3rd IMD for DC_21A-n79A



Case 4: 5th IMD for DC_19A-n77A


Case 5: 3rd harmonic mixing for DC_21A-n79A


Case 6: 5th harmonic mixing for DC_19A-n79A



Case 7: 5th harmonic mixing for DC_28A-n77A
3. UL/DL configurations for IMD
The current LTE spec specifies MSD requirements for both harmonics and IMD. For the former, UL/DL center frequencies aren’t defined. On the other hand, the latter defines them explicitly in order to clarify where the worst case is and the CF. Hence, we propose specific UL/DL conditions with center frequencies for the case 4 and 5 only as shown in Table 2. We tentatively put UL/DL BW for NR bands with the minimum CBW and agreed maximum SU. It needs to be confirmed if they are the appropriate numbers.
Table 2: Proposed UL/DL configurations for Case 4 and 5
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD
	NOTE

	EUTRA/NR DC 

Configuration
	EUTRA/NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	
	

	DC_21A-n79A
	21
	1457.5
	5
	25
	1505.5
	TBD
	FDD
	IMD3
	Case 5

	
	n79
	4420
	40
	216
	4420
	TBD
	TDD
	N/A
	

	DC_19A-n77A

	19
	832.5
	5
	25
	877.5
	TBD
	FDD
	IMD5
	Case 7

	
	n77

	4195
	10
	52
	4195
	TBD
	TDD
	N/A
	


Proposal 2: For Case 3 and 4, expected interference level and the CF should be evaluated with UL/DL configurations of Table 2.
4. Conclusion
Based on the discussion above, we propose the followings.
Proposal 1: Expected interference level at victim bands should be studied for the cases below at least. Once REFSENS is derived for NR, the actual MSD can be calculated. For cases of “Reuse” in Table 1, improved interference level can also be provided, but in case the values are not agreed by RAN4#85, the same level as that of LTE CA of B42 shall be used for the MSD requirements.



Case 1: 6th harmonic for DC_19A-n79A and 28A-n79A (if needed)



Case 2: 7th harmonic for DC_28A-n79A (if needed)



Case 3: 3rd IMD for DC_21A-n79A



Case 4: 5th IMD for DC_19A-n77A


Case 5: 3rd harmonic mixing for DC_21A-n79A



Case 6: 5th harmonic mixing for DC_19A-n79A



Case 7: 5th harmonic mixing for DC_28A-n77A 
Proposal 2: For Case 3 and 4, expected interference level and the CF should be evaluated with UL/DL configurations of Table 2
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