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1. Introduction

In the RAN #80 meeting, Rel-16 enhancements for NB-IoT was approved as a work item. According to [1], coexistence with NR should be considered in Rel-16 enhancements for NB-IoT as follows
Coexistence with NR:

· Study NR and LTE specifications to identify possible issues related to coexistence of NB-IoT with NR [RAN4, RAN1, RAN2]
In the RAN1 #94bis meeting, following agreement on coexistence of NB-IoT with NR were made [2]:

	Agreement 

The following aspects are studied to improve the performance of coexistence of NB-IoT with NR

· Resource reservation in NB-IoT

· Overlap of NR SSB with NB-IoT


In this contribution, we discuss the consideration points related to coexistence of NB-IoT with NR in Rel-16 enhancement for NB-IoT.
2. Discussion
According to the agreement of RAN1 #94 meeting [2], in order to improve the performance of coexistence of NB-IoT with NR, resource reservation in NB-IoT can be considered. If the coexistence of NB-IoT with NR is operated by using single base station (e.g., gNB), gNB should transmit the NB-IoT signal/channel for NB-IoT UEs along with the NR signal/channel for NR UEs. Therefore, gNB can configure valid subframes for NB-IoT UEs, such as 10 subframes bitmap for guard band operation mode and standalone operation mode. Using this information, gNB can handle the collision between NB-IoT signal/channels and the NR signal/channel. As a result, the current NB-IoT specification can support the resource reservation by using parameters, such as downlinkBitMap.
Observation 1: The current NB-IoT specification can support the resource reservation by using the parameters, such as downlinkBitMap.
Moreover, regarding the issue on overlap of NR SSB with NB-IoT, the similar principles for overlap of LTE PSS/SSS/PBCH with NB-IoT could be considered. In Rel. 13 NB-IoT, the anchor carrier, which should convey the NPSS, NSSS, and NPBCH, should not be in center 6 PRBs of LTE system bandwidth, and it should have the minimum carrier frequency offset values (i.e., ±2.5 kHz and ±7.5 kHz). Using these principles for overlap of NR SSB with NB-IoT, the anchor carrier of NB-IoT coexisted with NR should not be in any position of 20 PRBs where the NR SSB could be transmitted, and it should have the minimum carrier frequency offset value (i.e., ±7.5 kHz when NB-IoT operation mode should be guard band mode and standalone mode).

Observation 2: Using the same principle for overlap of LTE with NB-IoT, the anchor carrier of NB-IoT coexisted with NR should not be in any position of 20 PRBs where the NR SSB could be transmitted, and it should have the minimum carrier frequency offset value.

3. Conclusion
In this contribution, we discuss the consideration points related to coexistence of NB-IoT with NR in Rel-16 enhancement for NB-IoT. The observations are summarized as follows.
Observation 1: The current NB-IoT specification can support the resource reservation by using the parameters, such as downlinkBitMap.

Observation 2: Using the same principle for overlap of LTE with NB-IoT, the anchor carrier of NB-IoT coexisted with NR should not be in any position of 20 PRBs where the NR SSB could be transmitted, and it should have the minimum carrier frequency offset value.
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