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Introduction
In this document, we discuss LTE-NR inter-node coordination for RF coexistence issues.
Single TX (Inter-modulation)
On single Tx operation in MR-DC, RAN1 #90 agreed to use DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell:
	· For scheduling/HARQ timing of LTE FDD carrier, DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell is applied
· UE is allowed to transmit NR UL signals at least in the subframe(s) where LTE UL transmission is not allowed according to the DL-reference UL/DL configuration
· FFS whether or not a UE-specific subframe offset for the DL-reference UL/DL configuration can be configured considering system resource utilization and potential spec impact.



In last meeting, RAN2 agreed on 1Tx support in difficult band combinations:
Agreements:	
1	For timing information provided to the UE, RAN2 will follow the RAN1 agreements (RAN2 understanding is that some timing information based on TDD UL/DL configuration may be provided in LTE, and no RRC signaling to be added in NR)
2	RAN2 will define capability signalling per problematic case (as defined in RAN4) to indicate whether the UE support 2 simultaneous UL transmissions for the problematic case. FFS how this is structured in RAN2 (e.g. per UE bitmap or per BC bits, etc)
	(If RAN4 conclude that there are no problematic cases then these capabilities will not be introduced)

Observation 1:	RAN1 decided to use LTE DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell as solution for 1Tx TDM sharing by LTE and NR.
Observation 2:	RAN2 agreed that the UE is configured with LTE DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell

The information about the UE configuration can be used by NR node to identify UL timing / slots available for NR UL transmission. As part of the LTE-NR coordination over X2/Xn, the LTE DL-reference UL/DL configuration can be included in the SCG-ConfigInfo as RRC container.

Proposal 1:	Include LTE DL-reference UL/DL configuration in SCG-ConfigInfo for LTE-NR coordination over X2/Xn and HARQ timing information to UE.
Proposal 2:	The coordination information is carried in MN to SN transparent container, i.e. no impact to RAN3 standards.

It is not desirable that all UEs having inter-modulation issue use the same timing for LTE UL transmissions, and as a result only the same UL slots can be reserved for NR UL transmissions. 
In addition to DL reference UL/DL configuration, RAN1 agreed to introduce HARQ_offset.
	Agreements:
· In Case 1, LTE TDD UL HARQ timing is supported and the UE is allowed to transmit only in the subframes designated as UL in the reference TDD configuration. Additionally, a UE-specific HARQ subframe offset can be configured. 
· The offset (HARQ_offset) is in the range [0…9]
· The offset doesn’t change any subframe or slot number
· If, before applying the offset, the HARQ feedback for DL SF number m was mapped to UL SF number n, then after the offset, the HARQ feedback for DL SF number (m + HARQ_offset) is mapped to UL SF number (n + HARQ_offset)
· If, before applying the offset, the PUSCH in SF number m was scheduled (by UL grant or PHICH) in SF number n, then after the offset, the PUSCH in SF number (m + HARQ_offset) is scheduled (by UL grant or PHICH) in SF number (n + HARQ_offset)
· If, before applying the offset, the HARQ-ACK (if carried on PHICH) corresponding to PUSCH in SF number m was transmitted in SF number n, then after the offset, the HARQ-ACK (if carried on PHICH) corresponding to PUSCH in SF number (m + HARQ_offset) is transmitted in SF number (n + HARQ_offset)
· SRS and PRACH transmission may only occur in subframes indicated as UL in the reference TDD configuration but shifted by the configured non-zero HARQ_offset




Proposal 3:	Introduce UE specific offset (subframe 0..9) for LTE DL-reference UL/DL configuration in SCG-ConfigInfo.

Harmonics
On handling of harmonic interference for UE configured with EN-DC, RAN1 sent LS (R3-173581) asking RAN2/RAN3 to define TDM/FDM coordination solution.

We consider that the same approach as proposed for single TX operation can be used in this case. With LTE DL-reference UL/DL configuration, NR node would know when LTE UL transmissions may take place. NR node can then avoid NR DL transmission for the UE in the timeslots affected by the LTE UL transmissions.

Proposal 4:	Use common TDM solution (LTE DL-reference UL/DL configuration) for harmonic and inter-modulation problems.
Summary and Conclusion
Based on the above discussion, we have the following observations and proposals.

Observation 1:	RAN1 decided to use LTE DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell as solution for 1Tx TDM sharing by LTE and NR.
Observation 2:	RAN2 agreed that the UE is configured with LTE DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell

Proposal 1:	Include LTE DL-reference UL/DL configuration in SCG-ConfigInfo for LTE-NR coordination over X2/Xn and timing information to UE.
Proposal 2:	The coordination information is carried in MN to SN transparent container, i.e. no impact to RAN3 standards.
Proposal 3:	Introduce UE specific offset (subframe 0..9) for LTE DL-reference UL/DL configuration in SCG-ConfigInfo.
Proposal 4:	Use common TDM solution (LTE DL-reference UL/DL configuration) for harmonic and inter-modulation problems.
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