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1. Introduction

In RAN1#84bis meeting, the numerology and frame structure for new radio (NR) were discussed. It is agreed that more than one subcarrier spacing should be supported in NR [1]. In RAN1#85 meeting, the different values of the subcarrier spacing are discussed. Different numerologies can fulfill the different requirements in NR, therefore, it is necessary to support multiplexing of more than one numerologies in the same frequency band.
In this contribution, we focus on the multiplexing of different numerologies, the numerology information indication and detection will be discussed.
2. Numerology multiplexing
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Figure 1: Numerology multiplexing
When different numerologies are multiplexed in a same band, it can be multiplexed with fixed patterns, i.e. with fixed subband bandwidth or it can be multiplexed with dynamic bandwidth depending on the requirements. For example, as shown in the lower two rows in Figure 1, the multiplexed numerologies can evenly share the system band. The band can also be shared by other numerologies with only a small part of it depending on the deployed services, scenarios, etc. as shown in the upper two rows in Figure 1.  Dynamic multiplexing provides flexibility and makes efficient usage of the system band. However, it will introduce complexity at the same time. eNB should dynamically indicate the multiplexing patterns and/or the related numerology information, and UE should be able to detect the changes.
In current LTE system, UE detects PSS/SSS/PBCH in the center of the system band and get the synchronization and system information. In NR with multiplexed numerologies, UE needs to be synchronized to the time and frequency resources of each numerology, and needs to know the numerology information. A straight forward way is to transmit these information in the center of the system band with a fixed numerology. Then the UE does not need to blindly detect with all kinds of possible numerologies. 
In [1], the subcarrier-spacing value of 15 kHz is proposed as an alternative for numerology in NR. 
Agreements:
· For NR, it is necessary to support more than one values of subcarrier-spacing
· Values of subcarrier-spacing are derived from a particular value of subcarrier-spacing multiplied by N where N is an integer
· Alt.1: Subcarrier-spacing values include 15 kHz subcarrier-spacing (i.e., LTE based numerology)

· Alt.2: Subcarrier-spacing values include 17.5 kHz subcarrier-spacing with uniform symbol duration including CP length

· Alt.3: Subcarrier-spacing values include 17.06 kHz subcarrier-spacing with uniform symbol duration including CP length

· Alt.4: Subcarrier-spacing values 21.33 kHz

· Note: other alternatives are not precluded

· FFS: exact value of a particular value and possible values of N
· The values of possible subcarrier-spacing will be further narrowed-down in RAN1#85
In RAN1#85, it is stated in the working assumptions that [2]:

Working assumptions:
· RAN1 concludes on alternative 1 (15 kHz) as the baseline design assumption for the NR numerology

· RAN1 concludes on scale factors N =2n for subcarrier spacing as the baseline design assumption for the NR numerology
Therefore, 15 kHz can be made as a baseline for the NR numerology. It can also be the base numerology for synchronization and system information detection. A fixed numerology for PSS/SSS/PBCH will simplify the detection procedure of UE. The UE can detect the PSS/SSS/PBCH as in legacy LTE with 15 kHz subcarrier spacing and then get the synchronization and system information. In the PBCH, addition information for different numerologies can be included, such as subcarrier spacing, subband bandwidth, etc. 
Proposal 1: Use 15 kHz subcarrier spacing for PSS/SSS/PBCH in multiplexed numerologies at least up to 6 GHz.
3. Conclusion

In this contribution, we discussed the multiplexing of numerologies in NR: 

Proposal 1: Use 15 kHz subcarrier spacing for PSS/SSS/PBCH in multiplexed numerologies at least up to 6 GHz.
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