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1. Introduction
In RAN1#86, the followings were agreed. 
Agreements:
· RAN1 strives how to enable efficient time alignment between transmissions with different CP overheads
In this contribution, we discuss further details regarding numerology including alignments between different numerologies in different use cases. 
2. Discussion

2.1. Alignment Options
When symbol level alignment is adopted for numerologies of the same CP family, depending on symbol level alignment option, the duration of slot can be different, particularly, when normal CP is adopted. Furthermore, regardless of approaches, the slot duration may not be linearly scaled from 1msec if subcarrier spacing is not 15 kHz. For example, if the reference numerology is 15 kHz NCP, the slot duration of 60 kHz can be 249.75us or 250.51/249.49us depending on the symbol level alignment options.
For numerology alignment, two cases need to be considered.

(1) Alignment between same subcarrier spacing with different CP overhead

(2) Alignment between different subcarrier spacing with different CP overhead

For the first case, we can consider the following approaches. 

i. Slot-level alignment: if this approach is adopted, different CP for example extended CP may need to have different CP in each OFDM symbol to be aligned with slot length of NCP. Also, to support symbol level alignment between different subcarrier spacing with extended CP, some consideration is necessary. One approach is to perform slot-level alignment between the largest subcarrier spacing ECP and the same subcarrier spacing with NCP that the network may support in a NR carrier, then other subcarrier spacing of ECP can be constructed from the largest subcarrier spacing based on symbol level alignment option. If there is no limit in terms of largest subcarrier spacing supported by a NR carrier, this approach becomes challenging. Furthermore, this approach may not allow adopting 15 kHz ECP of LTE. 
ii. No alignment: another approach is not to assume any alignment between different CP family. 
iii. Alignment at only 0.5msec: another approach is to align different CP family numerology at 0.5msec at least when subcarrier spacing is equal to or larger than 15 kHz. The difference from previous option is that for the new CP family, the slot/subframe duration is either 0.5msec or 1msec. The drawback of this approach is that it may complicate the TDM multiplexing of different numerology of different CP family as slot boundary of different numerology with the same subcarrier spacing may not be aligned. However, this can be addressed by for example not utilizing full or partial OFDM symbol when slot boundaries are overlapped. 

In case, Option 1 is used, and the largest subcarrier spacing of ECP is assumed to be 60 kHz, Figure 1 shows the example of Option 1. 
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Figure 1. Illustration of slot level alignment Option i
Proposal 1: Based on pros and cons, Option i or iii is further considered. 

3. Conclusions

This contribution presented our view on multiplexing of different numerologies of different CP families. The followings are the proposals. 

Proposal 1: Based on pros and cons, Option i or iii is further considered. 

· Option i: Slot level alignment between the largest SC with ECP and same SC with NCP is supported. Other subcarrier spacing of ECP is derived from the largest SC by symbol level alignment rule.

· Option iii: ECP family and NCP family are aligned only at 0.5 msec
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