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1 Introduction

In the Way Forward during RAN4 NR#2 meeting[1]he in-band requirement relating to the FDMed multiplexing of SS block and data with different numerologies was still open for further discussion. Basically, there are two distinct views among companies:
View 1: Do not define dedicated RF requirements for data/SS mixed numerology use case

View 2: Develop Rel-15 UE requirements for the mixed numerology in-band case where UE receives data and SS/PBCH

· UE receiver intra-band RF requirements

· UE intra-band neighbor cell identification requirements

In this contribution, we present our view.
2 Discussion
As discussed extensively in previous meeting, the impact of the inter-numerology interference depends on beam spatial isolation, power imbalance, transmission bandwidth and the working SNR of the victim numerology.
If SS blocks and data are located in different beams, the mutual interference between numerologies is significantly suppressed by beam based spatial separation, so that either SS blocks and data blocks are less impacted as if there is no inter-numerology interference as illustrated in Figure 1(a). Otherwise, if they are transmitted with the similar beam direction, for UEs located in the inter-beam overlapping region, usually the interference power from data to SS block is more higher than SS block transmission power, since data channel requires higher beamforming gain for data transmission. However, considering the interference comes from the OOB leakage of the data bandwidth,  its impact on SS block is negligible if SS works at low SNR. 
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Figure 1: The impact of beam based spatial isolation

Assuming data channel transmission power is 10dB higher than SS block due to the narrower beamforming.  Without any spectral confinement technique, the OFDM signal OOB leakage is shown in Figure 2. The leakage power on the first PRB outside data transmission BW is around 20dB lower than the data output power if not considering any guard band isolation. Taking the beamforming gain and OOB leakage into account, the interference on the first SS block PRB is 10dB lower than the SS block transmission power.
With that interference, the SS block SNR degradation is around 0.1dB. If considering some spectral confinement techniques (i.e. filtering, or windowing) , the interference on SS block will be further reduced. 
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Figure 2:  Data channel out of band leakage 

Therefore, from SS protection perspective, the need to define a deiciated in-band RF requirment is prettey marginal.

On the other hand, SS transmission power is usually lower than data channel, it’s impact on data demodulation is absolutely neglible based on previoius interference analyisis and evaluation for the FDMed mixed numerologies for data channel. Even SS blokc and data channel use the same power within the same Tx beam direction, the interferece from SS brings negative impact only for high MCS transmission (i.g. 64QAM). With BS scheduling, such impact can be completely avoided, just like the case for data channel. 
In addition, it has been agreed in RAN1 that  SS block occcupies 127 subcarriers, meaning that 2.5 subcarriers are left unused at each side. These unused subcarrier can further isolate interference.

Based on the above analysis, it seems that there is no motivation to define dedicated RF requirements for data/SS mixed numerology use case. 

3 Conclusions
In this contribution, we discuss the potential impact between SS block and data channel with different numerology. The risk of SS degradation due to neighboring data channel interference is almost negligible considering SS is designed to work at low SNR region. While the interference from SS block to data channel is not an issue at all due to different beamforming and BS scheduling. Based on these analysis,  we have the following proposal:

 Proposal 1:  NR doesn’t define dedicated RF requirements for data/SS mixed numerology use case.
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