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    Introduction 
The purpose of this contribution paper is to discuss the harmonics problem with the current setup of FDD/TDD bands for dual connectivity and propose a potential solution to this problem for consideration in this WI. The proposals describe how the solution could be implemented in the context of dual uplink DC. 
Discussion of the Observed Problem
It is anticipated that one significant scenario for the dual connectivity bands would be 1.8 GHz FDD (Band 3) for LTE and 3.5 GHz TDD (Band n77/n78) for NR. Here, the simultaneous (same time-slot) operation of UL in 1.8 GHz with DL in 3.5 GHz (twice the fundamental frequency) may cause harmonic interference. The current setup as shown below in Figure 1 may be used to avoid the harmonic interference effect:  
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Figure 1
The ratio of DL:UL transmissions in the TDD band follows a set configuration. Let us assume for this example the ratio is 3:1. To prevent the harmonic interference effects disrupting the downlink reception, the UE is only allowed to transmit in an UL FDD subframe in the same time instance as the UL subframe in the TDD band. This means that the UE only transmits in UL on the 1.8 GHz band when it is either transmitting UL in the 3.5 GHz band, or when it is not required to receive in the 3.5GHz band. 
Although the current setup solves the problem of harmonic interference effects, it introduces a loss of peak DL throughput. This is because the number of subframes over which LTE HARQ ACK/NACK can be transmitted on the FDD uplink are restricted, which in turn limits the peak data rate achievable in the downlink on the same band. 
Observation 1: For EN-DC, aligning UL transmissions on both the NR TDD and LTE FDD bands to prevent harmonic interference from FDD UL into TDD DL degrades the maximum allowed LTE DL throughput. 
Description of Proposed Solution
The proposed solution is to enable the HARQ timing configuration defined for “LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell” [1] to be used in LTE FDD bands also for the case where the UE is transmitting simultaneously on both uplinks. This will avoid the harmonic interference problem and maximise the DL throughput on the LTE FDD band, due to the ability to bundle HARQ ACK/NACKs into the same uplink subframe, as shown in Figure 2 below:  
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Figure 2
Note: The general approach of bundling HARQ ACK/NACKs into the same uplink subframe could also be useful for FDD + FDD combinations. 
Proposal 1: For dual connectivity or CA scenarios involving LTE carriers (e.g. EN-DC, NE-DC, LTE-DC, LTE-CA) where the LTE carrier causes harmonic interference to the other carrier, regarding LTE HARQ timing, the existing LTE TDD-FDD CA reference configuration HARQ timing should be reused for the dual UL case.
Proposal 2: Send a LS to RAN WG2 to inform them about the RAN 1 decision and ask them to introduce corresponding signalling. 
Conclusion 
In summary, the key observations/proposals are listed below:
Observation 1: Currently, for EN-DC configuration, the alignment of UL transmissions on both the NR TDD and LTE FDD bands to prevent harmonic interference effects degrades the maximum allowed LTE DL UE throughput on the FDD band. 
Proposal 1: For dual connectivity or CA scenarios involving LTE carriers (e.g. EN-DC, NE-DC, LTE-DC, LTE-CA) where the LTE carrier causes harmonic interference to the other carrier, regarding LTE HARQ timing, the existing LTE TDD-FDD CA reference configuration HARQ timing should be reused for the dual UL case. 
Proposal 2: Send a LS to RAN WG2 to inform them about the RAN 1 decision and ask them to introduce corresponding signalling.
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