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1 Introduction

In RAN plenary#75 meeting, the WI on New Radio (NR) Access Technology was approved in [1]. Based on the guideline for NR RAN4 work agreed in [2], the specific work plan for BS RF and UE RF will be established. Among the RF requirements, ACLR/ACS values derived by coexistence study are one of key points for NR requirements.
In principle, coexistence study for NR systems should include both below 6GHz and above 6GHz. However, due to the time limitation, only the coexistence for above 6GHz was studied in the SI phase which aimed to provide response to the ITU-R WP5D. Hence, in this paper, we provide our consideration on the necessity of coexistence study for below 6GHz.
2 Discussion
RAN4 had done a lot of work on UTRA/E-UTRA coexistence study for below 6GHz (around 900MHz and around 2GHz), with the output documented in TR 25.942, TR 36.942, and etc. In order to discuss the necessity of NR coexistence study for below 6GHz, we should first identify the differences of coexistence study between E-UTRA systems and NR systems. Based on the coexistence study in TR36.942 and TR38.803, we can find the following main differences.

· Frequency ranges and system bandwidth 
For NR coexistence study below 6GHz, at least two frequency ranges which are around 2GHz and around 4GHz should be considered. Since the deployment time of NR systems from different operators may be different, there are two coexistence scenarios as shown in Figure 1. The first one is that two NR systems are deployed with the adjacent frequency. The other one is that NR system and E-UTRA systems are deployed with the adjacent frequency. 
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Figure 1. Coexistence scenarios
Considering the spectrum resource and possible system bandwidth, the coexistence scenarios for below 6GHz with high priority is listed below:

· 20MHz E-UTRA – [100MHz] NR, at around 4GHz.
· [100MHz] NR – [100MHz] NR, at around 4GHz.
· 20MHz E-UTRA – [20MHz] NR, at around 2GHz.
· [20MHz] NR – [20MHz] NR, at around 2GHz.
It can be observed that the bandwidth of NR system is much wider than that of E-UTRA system in the frequency range of around 4GHz.
· Antenna configuration and beamforming modelling
For NR systems above 6GHz, a large number of antenna elements for both BS and UE is adopted. However, the number of antenna elements is limited by antenna size in low frequency range. Therefore, the antenna configuration of NR systems for below 6GHz will be smaller than that for above 6GHz. For example, the number of antenna elements for NR BS and UE in urban macro scenario can be given as follows:
· BS: (1, 1, 8, 4, 2), (1, 1, 8, 8, 2), UE: (1, 1, 1, 2, 2) , at around 4GHz.
· BS: (1, 1, 8, 4, 2), (1, 1, 8, 8, 2), UE: (1, 1, 1, 2, 2), at around 2GHz
Note that, here is the initial consideration and the appropriate number of BS and UE antenna elements in each frequency range should be further investigated with the implementation point of view.
For beamforming modelling, the linear phase progression adopted in TR38.803 can be reused for TDD NR systems below 6GHz, while the beamforming modelling for FDD NR systems should be further investigated based on RAN1’s discussion. For antenna configuration of E-UTRA systems, the sector-antenna radiation pattern for BS and the omni-directional radiation pattern for UE adopted in TR36.942 can be reused.
It can be observed that the antenna configuration is different between E-UTRA and NR, and in some case the beamforming should be considered in the NR coexistence study for below 6GHz.
Based on the analysis above, we obtain the following observations:

Observation 1: The bandwidth of NR system is much wider than that of E-UTRA system in the frequency range of around 4GHz.

Observation 2: The antenna configuration and beamforming modelling for E-UTRA systems and NR systems are different.

Observation 3: The linear phase progression adopted in TR38.803 can be reused as the beamforming modelling for TDD NR systems, and the beamforming modelling for FDD NR systems should be further investigated based on RAN1 discussion.
Observation 4: RAN4 should investigate whether the difference of antenna configuration and beamforming modelling between E-UTRA and NR has the impact on coexistence results.
3 Conclusion 
In this contribution, the consideration on NR coexistence study for below 6GHz is provided. Based on the discussion, we obtain the following observations:
Observation 1: The bandwidth of NR system is much wider than that of E-UTRA system in the frequency range of around 4GHz.

Observation 2: The antenna configuration and beamforming modelling for E-UTRA systems and NR systems are different.

Observation 3: The linear phase progression adopted in TR38.803 can be reused as the beamforming modelling for TDD NR systems, and the beamforming modelling for FDD NR systems should be further investigated based on RAN1 discussion.
Observation 4: RAN4 should investigate whether the difference of antenna configuration and beamforming modelling between E-UTRA and NR has the impact on coexistence results.
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