3GPP TSG RAN WG1 NR-AdHoc Meeting                   R1-1702502
Spokane, USA, 16th – 20th January 2017
Agenda Item:
8.1.6.3
Source: 
LG Electronics

Title: 
Cross-link interference management for coexistence between NR and LTE 
Document for:
Discussion and decision
1. Introduction

In RAN1 NR-AdHoc [1], the following conclusion was agreed for clarifying which information on the cross-link interference mitigation scheme should be provided to be captured in TR:

	Conclusion:

· Companies shall provide the following information in RAN1#88 for analyzing interference mitigation schemes for TRP-to-TRP and/or UE-to-UE cross-link interference

· Gains provided by the considered interference mitigation scheme

· Potential specification impacts (not limited to RAN1) of the considered interference mitigation scheme


In this contribution, we discuss how to handle cross-link interference management for coexistence between LTE and NR with duplexing flexibility operation. 

2. Discussion 
When NR and LTE networks are deployed on the same or adjacent frequency band, the interference resulting from duplexing flexibility operation of NR network should be handled by some proper interference mitigation mechanisms to enable coexistence between NR and LTE. In order to resolve such interference problem, several solutions can be considered such as coordination information exchange between NR and LTE via backhaul/over-the-air signaling and measurement/sensing/detection by NR gNB and/or UE.
For coexistence between NR and LTE, coordination information based ICIC can be envisioned. Firstly, NR can inform LTE of information on resource for which NR will guarantee low cross-link interference level toward LTE. Typically, the resource can be for some essential LTE channels/signals which need to be protected by NR with high priority, and it may be determined by (1) receiving assistant information (e.g., TDD UL/DL configuration, control channel region, etc.) or request from LTE or (2) detecting necessary information by NR itself. In order to enable low cross-link interference, several approaches can be taken into account. For example, alignment of DL/UL usage between NR and LTE can be considered or duplexing flexibility operation can be disabled onto such the resource. For the resource to be protected by NR, beam avoidance or power reduction (or even blanking resource by no scheduling) can be also considered. Particularly for adjacent channel case, bandwidth adaptation for the resource to be protected by NR would be helpful to mitigate interference leakage. Secondly, for the remaining resource rather than the resource with high priority to LTE, relatively high and time-varying interference may be allowed to NR so some approaches such as beam avoidance and power/MCS adaptation at LTE side can be considered to handle such interference from NR.   
Another ICIC based on sensing/detection/measurement can be also taken into account for coexistence between NR and LTE. Considering high backhaul latency, coordination based on information exchange would not provide sufficient gain to duplexing flexibility operation of NR. Thus, if NR gNB and/or UE can recognize resource utilization (or existence) of LTE by sensing/detection/measurement, then opportunistic resource utilization of NR not resulting in cross-link interference to LTE can be considered.

Proposal: At least, the following interference mitigation mechanisms should be considered for LTE-NR coexistence:
· Coordination information exchange

· Transmission direction alignment

· Beam avoidance

· Power control/MCS adaptation

3. Conclusion 
In this contribution, we discussed aspects on interference mitigation for coexistence between LTE and NR with duplexing flexibility operation. Based on the discussions, we have the following proposal:
Proposal: At least, the following interference mitigation mechanisms should be considered for LTE-NR coexistence:

· Coordination information exchange

· Transmission direction alignment

· Beam avoidance

· Power control/MCS adaptation
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