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1 Introduction

In 3GPP RAN1#AH_NR3 meetings, the harmonic interference handling had been discussed and some progresses had been made. 

However, the pattern type need to be further clarified. The aim of this contribution gives some considerations on remaining issues of harmonic interference handling, and provides some proposals. 
2 Discussion
In order to handling self-interference issues, RAN1 has provided a semi-static solution based on UL/DL time and/or frequency domain resource coordination. Considering different interference from LTE UL to NR downlink, the following cases need to be studied:
· CASE A:time domain coordination
As the Figure 1 depicted, the base station can not use frequency domain scheduling to avoid the interference from UL to DL.
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Figure 1 time domain coordination with UL/DL

· CASE B: time and frequency domain coordination

As the Figure 2 depicted, the base station can use time and/or frequency domain scheduling to avoid the interference from UL to DL.
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Figure 2 time and frequency domain coordination with UL/DL
As per RAN#77 agreements, the UE shall indicate the network about its Tx capability in a given band combination. However, the UE capability on interference information from uplink to downlink is still unclear. From the perspective of network, it should acquire the UE capability on interference information from uplink to downlink for coordinated scheduling.
Proposal 1: We kindly ask RAN1 to discuss the UE capability on interference information from uplink to downlink.
From the perspective of network deployment, three concerned scenarios shall be considered for harmonic interference handling:

· Scenario 1: NR standalone deployment with LTE SUL carrier 

· Scenario 2: Non-standalone with SUL carrier

· Scenario 3: Non-standalone without SUL carrier
As the Figure 3 depicted, we only consider two base stations with non-collocated deployment for the above scenarios. And the intention of non-collocated deployment is to support the multi-vendor scenarios for LTE eNB and NR gNB. Moreover, we only need to design a semi-static coordination mechanism between LTE and NR from RAN3 aspect. In order to guarantee the half-duplex operation at the UE, the directly interface exists between LTE and NR as the assumption is to achieve the resource coordination.
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Figure 3 the non-collocated deployment 
2.1 Scenario 1: NR standalone with SUL carrier

According to the latest RAN1 agreements, the SUL carrier can be used to carry UCI and PUSCH for NR UE. The Figure 4 gives FDM based architecture of SUL carrier. In this architecture, NR PUCCH and PUSCH are carried over one uplink subframe. To obtain the fixed HARQ timing and reduce the design complexity, the pattern of NR PUCCH shall be shared with all NR UE. And the pattern of NR uplink control channel should be coordinated between LTE eNB and NR gNB before the SUL carrier is active for NR gNB. From this viewpoint, the pattern of NR uplink control channel can use Cell-level coordination. Moreover, for the resource coordination of shared channel the UE-level coordination is more suitable. In theory the advantage of UE-level coordination is no resource waste for both LTE uplink and NR downlink, but more information (UL/DL time and frequency resources to be scheduled with UE ID) needs to be exchanged via interface. 
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Figure 4 FDM based architecture of SUL carrier
2.2 Non-standalone w/o SUL carrier

For NSA with SUL carrier, we still need to define a cell-specific pattern for the coordination of uplink control channel. For NSA without SUL carrier, the NR uplink control is always carried over NR carrier. Therefore, there is no need to define a new UE associated signaling for the resource coordination of uplink control channel.
2.3 Conclusion

The pattern type for three scenarios, described in the previous subclauses, are compared in Table 1
	
	NR standalone deployment with LTE SUL carrier
	NR Non-standalone with SUL carrier
	NR Non-standalone without SUL carrier

	UE-specific Pattern
	Yes
	Yes
	Yes

	Cell-specific Pattern
	Yes
	Yes
	No


3 Conclusion
Based on the discussion in section 2 the followings proposals are proposed:
Proposal 1: We kindly ask RAN1 to discuss the UE capability on interference information from uplink to downlink.
Proposal 2: No need to define a cell-specific pattern for NSA without SUL carrier.
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Agreement:


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.
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