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1. Introduction

In RAN#71 meeting [1], study item (SI) on new radio (NR) access technology was approved. In RAN#72 meeting [2], there was a discussion on coexistence of NR and LTE. In this contribution, we provide our views on coexistence between NR and LTE.

2. Discussion
NR is considered to be deployed on sub-6 GHz as well as above-6 GHz. Especially for sub-6 GHz, LTE and NR can co-exist on the same frequency band during the transition period from LTE to NR. We categorize deployment scenario into two cases – i) Non co-located LTE/NR case and ii) Co-located LTE/NR case. Then, we discuss how to support the efficient coexistence of LTE and NR depending on deployment scenario.
2.1. Non co-located LTE/NR case
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Figure 1. Non co-located LTE/NR deployment scenario
As shown in Fig. 1, NR and LTE are supported by two different base stations. The UE associated with NR gNB may need to perform measurement based on LTE signal (e.g., DRS) as well as NR signal (e.g., RRM-RS). Also, it may be necessary for the UE associated with LTE eNB to carry out measurement both for LTE and NR signals. This measurement can aim at mobility management or inter-cell coordination (e.g., for interference avoidance). Therefore, it can be considered to study how measurement for NR and LTE is effectively performed.

Firstly, it seems beneficial that the transmission duration of LTE signal for measurement is overlapped with that of NR signal, in that additional signalling to inform the transmission duration of other RAT’s signal may not be needed. Moreover, UE implementation to perform measurement can be simple if the UE supports both NR and LTE. Secondly, NR signal for measurement can be designed to be transmitted for protecting LTE signal for measurement (e.g., RRM-RS for NR would not be transmitted in CRS symbol).
Proposal 1: For non co-located LTE/NR case in co-channel, study how to support effective measurement for NR and LTE.
2.2. Co-located LTE/NR case
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Figure 2. Co-located LTE/NR deployment scenario

As shown in Fig. 2, NR and LTE are supported by the same base station and some part of time/frequency resource can support NR and other part of time/frequency can support LTE. Considering that the main objective to study coexistence between NR and LTE is for smooth migration of NR, it seems sufficient to semi-statically determine the usage of time/frequency resource (i.e., either NR or LTE). For example, by using MBSFN configuration or SCell on/off, time/frequency resource configured as MBSFN or cell off can be utilized for NR. To enable also low latency applications, it is considerable to allow FDM between LTE and NR in addition to TDM as shown in Fig. 2.
However, regarding resource configuration for NR and LTE by dynamic signalling such as at the subframe level, further consideration may be needed. To enable dynamic switching, not only NR design but also LTE need to allow dynamic resource sharing by for example turning off CRS dynamically. One approach of dynamic resource sharing is to utilize eIMTA feature where “uplink” subframes indicated by LTE may be used for NR, and “downlink” subframes/portions can be used by LTE. The uplink portions can be dynamically changed using eIMTA functionality. In our view, further dynamic resource sharing between NR and LTE requiring functionalities beyond the current functionalities supported by LTE, should be justified in terms of benefits before discussion of technical details. Also, coexistence mechanisms should consider UEs which are not supporting features required for dynamic sharing between LTE and NR. In that sense, coexistence mechanisms need to clarify what functionalities of LTE are necessary to support the mechanisms, and, desirably, it is recommended to investigate mechanisms which do not require any optional functionality(s).
Proposal 2: For co-located LTE/NR case, study how to share time/frequency resource between NR and LTE with consideration of the required LTE features. At least mechanisms which do not require any optional LTE functionality should be supported in NR design.
3. Conclusion
In this contribution, we provided our views on coexistence between NR and LTE. The proposals of this contribution are summarized as follows.

Proposal 1: For non co-located LTE/NR case in co-channel, study how to support effective measurement for NR and LTE.

Proposal 2: For co-located LTE/NR case, study how to share time/frequency resource between NR and LTE with consideration of the required LTE features. At least mechanisms which do not require any optional LTE functionality should be supported in NR design.
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