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1. Introduction & Background
In 3GPP TSG RAN WG1 Meeting #90, there are some discussions to handle the harmonic interference for UE configured with EN-DC. The following LS including RAN1 WFs on solutions were agreed [1].  
	RAN1 discussed the solutions for handling of harmonic interference for UE configured with EN-DC and had following agreements. 

Agreements:

· Following Backhaul signalling is specified (enhanced X2 and Xn) to facilitate time-domain and frequency domain based network scheduling solution in case of harmonic interference from UL to DL, send LS to RAN3 to ask them to specify the signalling details:

· Semi-static time pattern indicating intended reception/transmission on an LTE UL carrier and an NR DL carrier on non-overlapping frequencies 

· Semi-static frequency pattern indicating intended reception/transmission on an LTE UL carrier and an NR DL carrier on non-overlapping frequencies 

· These patterns can be at least UE-specific. 

From RAN1 perspective, an example semi-static time pattern granularity can be subframe for LTE and slot for NR, respectively, and an example semi-static frequency domain pattern granularity can be PRB for both LTE and NR. 

RAN1 would like ask RAN3 to specify the above necessary backhaul signalling.  RAN1 recognizes that discussion will be needed on the procedure for the signalling and assumes that such discussion will take place in RAN3.


In this contribution discusses backhaul signaling for harmonic interference handling related to the above RAN1 LS is given with the potential specification impacts.
2. Backhaul signaling for harmonic interference handling 
The motivation of agreed RAN1 WF [1] is to avoid LTE UL interfering NR DL for specific UE. When NR DL experiences interference from LTE UL, gNB may trigger a harmonic interference handling request to eNB (eLTE eNB) to coordinate between LTE UL and NR DL transmission. This coordination requests eNB and gNB to signal transmission parameters information such as time and frequency pattern.

If in DL NR no longer suffers interference from LTE UL, gNB may send a harmonic interference handling release message to eNB.
2.1. Backhaul signalling design for semi-static time pattern
For time-domain resource management approach, as shown in Figure 1 below, sub-frame/slot allocation pattern between an LTE UL carrier (F1) and a NR DL carrier (F2) should be semi-statically transmitted between network nodes using Xn and X2 interface. The sub-frame/slot allocation pattern can be the UL/DL sub-frame/slot intended for transmissions by eNB/gNB, respectively. For a given UE, the transmission on one carrier (F1) and reception on another carrier (F2) at the same time is avoided by scheduling. The slot duration information of gNB may be needed to be indicated, as NR slot duration may vary.
Additionally, the timing synchronization and SFN, which is configurable by OAM, between gNB and eNB is needed. This does not require the network to be synchronized and/or SFN aligned and/or radio frame boundary aligned

Proposal 1: The semi-static time pattern granularity is sub-frame for LTE and slot for NR.
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Figure 1: Semi-static time pattern between eNB and gNB
2.2. Backhaul signalling design for semi-static frequency pattern
As shown in Figure 2 below, PRB allocation pattern between an LTE UL carrier (F1) and a NR DL carrier (F2) should be semi-statically shared between network nodes using Xn and enhanced X2 interface. The frequency allocation pattern can be the UL PRBs intended for transmissions by eNB/gNB, respectively. The frequency bandwidth per PRB information of gNB may be needed, but this is already known at network deployment.
Proposal 2: The semi-static frequency pattern granularity is PRB for LTE and NR.
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Figure 2: semi-static frequency pattern 

3. Way Forward
3.1 Time pattern solution
a) gNB/eNB may initiate harmonic-interference-handling request for the UE. The message shall contain “NR slot pattern and slot duration ”/”sub-frame  pattern” information
b)  eNB/gNB may respond by indicating its “sub-frame pattern”/“NR slot pattern and slot duration”
c)  gNB/eNB may initiate harmonic-interference-handling release procedure 
3.2 Frequency pattern solution

a) gNB/eNB may initiate harmonic-interference-handling request for the UE. The message shall contain PRB pattern
b)  eNB/gNB may respond by indicating its PRB pattern
c)  gNB/eNB may initiate harmonic-interference-handling release procedure

Proposal 3: RAN3 is kindly asked to endorse the WF
4. Conclusion
In this contribution, design of backhaul signaling for harmonic interference handling related to the above RAN1 LS to RAN3 is given with the potential specification impacts. The proposals are as follows:.

Proposal 1: The semi-static time pattern granularity is sub-frame for LTE and slot for NR.

Proposal 2: The semi-static frequency pattern granularity is PRB for LTE and NR.

Proposal 3: RAN3 is kindly asked to endorse the WF
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