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1. Introduction
In RAN1 June Ad Hoc meeting, the followings are agreed in [1]. 
	Agreements:
· For LTE-NR coexistence in overlapping spectrum, support on the Xn interface and enhanced X2 interface messages 
· FFS details, e.g., SCell ON/OFF, LTE MBSFN subframe configuration, synchronization aspects between LTE and NR, indication of semi-statically reserved resources in frequency domain, Indication of semi-statically reserved resources in time domain, etc.
· For LTE-NR coexistence in adjacent spectrum, support on the Xn interface and enhanced X2 interface messages 
· FFS details, e.g., synchronization aspects between LTE and NR, TDD UL/DL configuration, etc.
· FFS the case of multi-operator scenarios
· Aim to conclude the FFS parts for the above and send an LS to RAN3 in the next meeting


This contribution discusses Xn interface and enhanced X2 interface messages in LTE-NR coexistence. 
2. Xn interface and enhanced X2 interface
In 3GPP NR-LTE coexistence, it is discussed that LTE band is shared by both LTE and NR, and DC operation is accomplished over LTE and NR bands altogether. To address it, some messages need to be exchanged via Xn interface and enhanced X2 interface.
2.1. LTE-NR coexistence in overlapping spectrum
In LTE-NR coexistence in overlapping spectrum, the following messages need to be exchanged via Xn interface and enhanced X2 interface. 
· Small cell ON/OFF
If a LTE small cell is off, the resource of it can be used by gNB, and therefore, this message is needed to be exchanged via X2 interface. The carrier and the bandwidth used in the small cell can be informed together. However, DRS can be transmitted in spite of small cell off. So, DRS mapping pattern and/or DMTC (DRS Measurement Timing Configuration) can be also transmitted. When DRS transmission is shorter than DMTC duration, it can be considered that NR will not utilize DMTC duration to avoid any unnecessary interference on LTE measurements. Similar information can be exchanged via Xn interface.
· MBSFN configuration
After an LTE MBSFN subframe is configured and MBMS is not transmitted, the MBSFN subframe can be used by gNB. LTE can inform a subset of MBSFN subframes to be used for gNB, which can be informed to gNB by a subset of DL subframe in MBSFN resource configuration via X2 interface. Similar information can be exchanged via Xn interface.
· Synchronization information
One eNB or gNB can inform synchronization status to other NB. When synchronization is necessary for DL or UL resource sharing, eNB can inform some RS configuration via X2 interface, e.g., CRS (for gNB, CSI-RS, SS block via Xn interface). After checking synchronization offset based on the configured RS, eNB or gNB informs the value via X2 or Xn interface.
· Cell specific SRS configuration
LTE configures cell specific SRS resource, after that, the subset of the cell specific SRS resource is used for SRS transmission by an UE specific SRS configuration. Thus, all of SRS resources are not used. Either used SRS resources or unused SRS resources can be informed to gNB. In used SRS resources, gNB do not schedule to avoid it, and in the unused SRS resources, transmission can be done. Or, more simply, in the cell specific SRS resources, gNB rate match it all. Similar information can be exchanged via Xn interface.
· TDD UL/DL configuration (with special subframe configuration)
TDD UL/DL configuration together with special subframe configuration is needed to be indicated to NR, so that, gNB can control UL/DL allocation aligned with LTE UL/DL via X2 interface. For Xn interface, slot format indication can be exchanged between gNBs.
· Reserved resources in time domain
RACH or SR resources are periodically configured. In order not to collide with NR uplink signal, gNB can avoid the reserved resources which are informed via X2 interface. Similar information with additional beam resource mapping can be exchanged via Xn interface.
· Reserved resources in frequency domain
PUCCH region can be informed to gNB in order to rate match it via X2 interface. If configured PUCCH region is also used for NR, similar information can be exchanged via Xn interface.
· Max PDCCH region
PDCCH region can be informed to gNB in order to rate match it. However, since it is dynamically changed, unless ideal backhaul can be assumed, it is needed to be conservative way like that max PDCCH region is informed, and the whole region is rate matched. For the MBSFN subframe, a different max PDCCH region can be applied, or simply, one value can be used for both of MBSFN and non-MBSFN subframes. Similarly, max CORESET region can be exchanged via Xn interface.
· Reserved symbols for LTE downlink measurement RS mapping
Downlink measurement RS is used in LTE; CRS, ZP/NZP CSI-RS, DRS. Each RS is mapped in each specific frequency-time resource. For CRS, the number of antenna port can be informed, and based on it, NR can guess CRS mapping. For ZP/NZP CSI-RS, resource configuration, resource period, the number of antenna port and subframe offset can be informed, and for DRS, RS mapping can be informed by CRS or CSI-RS resource mapping. 
Or, simply, reserved symbols for LTE DL measurement RS is informed, and then, gNB can rate match the indicated whole symbols. If such a message is exchanged, information for the max PDCCH region can be informed together by a symbol unit, for example, the first 3 symbols.
Similar information can be exchanged via Xn interface.
Proposal 1: In LTE-NR coexistence in overlapping spectrum, the following messages need to be exchanged via Xn interface and enhanced X2 interface:
· Small cell ON/OFF
· MBSFN configuration
· Synchronization information
· Cell specific SRS configuration
· TDD UL/DL configuration (with special subframe configuration)
· Reserved resources in time domain
· Reserved resources in frequency domain
· Max PDCCH region
· Reserved symbols for LTE downlink measurement RS mapping
2.2. LTE-NR coexistence in adjacent spectrum
In LTE-NR coexistence in adjacent spectrum, the following messages need to be exchanged via Xn interface and enhanced X2 interface.
· Synchronization information
One eNB or gNB can inform non-synchronization between two nodeBs. After that, eNB can inform some RS configuration via X2 interface, e.g., CRS (for gNB, CSI-RS, SS block via Xn interface). After checking synchronization offset based on the configured RS, eNB or gNB informs the value via X2 or Xn interface.
· TDD UL/DL configuration (with special subframe configuration)
TDD UL/DL configuration together with special subframe configuration is needed to be indicated to NR, so that, gNB can control UL/DL allocation to consider UL-DL interference via X2 interface. For Xn interface, slot format indication can be exchanged between gNBs.
Proposal 2: In LTE-NR coexistence in overlapping spectrum, the following messages need to be exchanged via Xn interface and enhanced X2 interface:
· Synchronization information
· TDD UL/DL configuration (with special subframe configuration)
3. Conclusion
We proposed the followings. 
Proposal 1: In LTE-NR coexistence in overlapping spectrum, the following messages need to be exchanged via Xn interface and enhanced X2 interface:
· Small cell ON/OFF
· MBSFN configuration
· Synchronization information
· Cell specific SRS configuration
· TDD UL/DL configuration (with special subframe configuration)
· Reserved resources in time domain
· Reserved resources in frequency domain
· Max PDCCH region
· Reserved symbols for LTE downlink measurement RS mapping
Proposal 2: In LTE-NR coexistence in overlapping spectrum, the following messages need to be exchanged via Xn interface and enhanced X2 interface:
· Synchronization information
· TDD UL/DL configuration (with special subframe configuration)
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