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1. Introduction

In the RAN4 NR AH#1 meeting, a WF on NSA operation between sub-6GHz and mmWave bands was approved [1]. The conclusion was that there is almost no interference issue between sub-6GHz and mmWave bands. However the document only addressed 1UL cases and 2UL impacts of NSA should also be investigated. In this contribution, we discuss possible 2UL use cases and propose to investigate the IMD impacts.
2. Discussion
2.1.
Simultaneous UL in “LTE sub-6GHz + NR mmWave (> 24 GHz)”
Among operating bands specified in TS 36.101, the highest FDD frequency band is Band 22 whose upper edge is 3.49 GHz. Then, the IMD generated by simultaneous UL in sub-6GHz + mmWave (> 24 GHz) falls into around 10 (=24-3.49*4) GHz at the highest assuming up to IMD5. Regarding three-tone IM with wider transmission bandwidth in NR band, it will not be the issue because the PSD is much lower. Therefore, it is concluded that there is no IMD issue on sub-6GHz bands in NSA operation in “LTE sub-6GHz + NR mmWave (> 24 GHz)”. For mmWave bands, it is most likely that their duplex will be TDD. Then, there is also no IMD issue on own receiver. 

Proposal 1: No MSD should be specified for simultaneous UL in sub-6GHz + mmWave (> 24 GHz) bands.
2.2.
Simultaneous UL in “LTE sub-6GHz + NR sub-6GHz”
Although discussion on NR band in sub-6GHz is still on-going as shown in Figure 1, RAN4 will need to investigate IMD impacts in NSA operation in “LTE sub-6GHz + NR sub-6GHz” eventually. Hence, we’d like to kick-off the discussion at the early stage. 
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Figure 1: Proposals on NR band in sub-6GHz in RAN4 NR AH#1
For around 3.6 GHz, if we look at the current spec, there are already some TDD-FDD UL CA combinations related to Band 42 as table below. 
 (TS 36.101) Table 5.6A.1-2: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA (two bands)

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations (NOTE 4)
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-42A
	CA_1A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-42C
	CA_1A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	42
	See CA_42C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	
	41
	See CA_41D Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	CA_3A-42A
	CA_3A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_3A-42C
	CA_3A-42A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	42
	See CA_42C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	
	28
	
	
	Yes
	Yes
	
	
	
	

	CA_19A-42A
	CA_19A-42A
	19
	
	
	Yes
	Yes
	Yes
	
	35
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_19A-42C
	CA_19A-42A
	19
	
	
	Yes
	Yes
	Yes
	
	55
	0

	
	
	42
	See CA_42C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	
	28
	
	
	Yes
	Yes
	
	
	
	

	CA_21A-42A
	CA_21A-42A
	21
	
	
	Yes
	Yes
	Yes
	
	35
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_21A-42C
	CA_21A-42A
	21
	
	
	Yes
	Yes
	Yes
	
	55
	0

	
	
	42
	See CA_42C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	
	41
	See CA_41C Bandwidth Combination set 0 in Table 5.6A.1-1
	
	

	CA_28A-42A
	CA_28A-42A
	28
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	


Even in LTE+NR NSA, it is natural to expect similar operating scenarios. Thus, we propose to investigate IMD impacts of “LTE bands of 1/3/19/[21]/28 + NR 3.3-4.2 GHz” the widest band case (Band 21 seems to have no IMD issue based on calculation). Note that since some MSD requirements for UL CA combinations above are already specified in the latest 36.101, these values may be able to be referred in the LTE+NR cases. 
For around 4.5 GHz, since similar use cases can be expected as 3.5 GHz cases above, it is rational to follow the same LTE bands combinations as a starting point. Thus, we propose to investigate IMD impacts of “LTE bands of [1]/3/[19]/21/28 + NR 4.4-4.99 GHz” assuming the widest band case (Bands 1 and 19 seem to have no IMD issue based on calculation).
Proposal 2: MSD should be investigated for “LTE bands of 1/3/19/[21]/28 + NR 3.3-4.2 GHz” and “LTE bands of [1]/3/[19]/21/28 + NR 4.4-4.99 GHz” as a starting point.
3. Conclusion
Based on the discussion above, we propose the followings.

Proposal 1: No MSD should be specified for simultaneous UL in sub-6GHz + mmWave (> 24 GHz) bands.

Proposal 2: MSD should be investigated for “LTE bands of 1/3/19/[21]/28 + NR 3.3-4.2 GHz” and “LTE bands of [1]/3/[19]/21/28 + NR 4.4-4.99 GHz” as a starting point.
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