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1 Introduction

In last RAN1#86bis meeting, there was a discussion on extended CP (ECP) and following agreement was made [1]:
Agreements:

· From Phase 1, physical layer design should support an extended CP

· Extended CP will be only one in given subcarrier spacing

· FFS: Exact for the services/scenarios for extended CP

This document will discuss possible candidates for ECP length of 15kHz, 30 kHz, and 60 kHz subcarrier spacings.
2 Discussion
For 15 kHz SCS
We basically agree on some company’s argument that LTE ECP has never been deployed in practical system even if LTE specified ECP length. On the other hand, we do see some potential benefits of using a longer CP than NCP in sidelink transmissions and receptions especially when the UEs are located in an out-of-network coverage or partial network coverage. So, for 15 kHz subcarrier spacing (SCS), it may be desirable to have the same ECP length as LTE ECP if ECP has to be supported in NR.

Proposal 1: For 15 kHz subcarrier spacing, ECP length is the same as LTE ECP length if it should be supported. 

For 30 kHz and 60 kHz SCSs, there could be several alternatives for ECP length as follows:
For 30 kHz SCS
ECP for 30 kHz SCS can be directly scaled down from LTE ECP and taking into account LTE ECP length (16.67μs), ECP length for 30 kHz SCS is 8.34μs. This design is simplest because 12 symbols within 0.5ms have the same CP duration. As another alternative of ECP length for 30 kHz SCS, it would be possible to decrease CP overhead ratio which results in increasing the number of symbols within 0.5ms. For example, we can have 13 symbols within 0.5ms if we take that CP length of the first symbol is 5.7μs and CP length of the remaining 12 symbols is 5.1μs, while providing similar coverage supported by NCP of 15 kHz SCS as well as NCP of LTE as well. 
Proposal 2: Study the following two alternatives for ECP length for 30 kHz subcarrier spacing

· 8.34μs which is scaled down from LTE ECP length (16.67μs)

· 5.7μs for the first symbol and 5.1μs for the remaining symbols which allow to have one more symbol within 0.5ms, e.g., 13 symbols than the case of 8.34μs
For 60 kHz SCS
ECP for 60 kHz SCS can also be directly scaled down from LTE ECP and taking into account LTE ECP length (16.67μs), ECP length for 30 kHz SCS is 4.17μs. This design is simplest because 24 symbols within 0.5ms have the same CP duration. On the other hand, there will be one another option of ECP length for 60 kHz SCS if symbol boundary alignment for different CP overhead should be supported in NR. Details will be discussed in our companion document [2].

Proposal 3: Study the following two alternatives for ECP length for 60 kHz subcarrier spacing

· 4.17μs which is scaled down from LTE ECP length (16.67μs)

· 7.7μs for the first symbol and 7.1μs for the remaining symbols which allow to align the symbols of 15 kHz with NCP and 60 kHz SCSs with ECP
3 Conclusion
In this contribution, we have discussed possible candidates for ECP length of 15 kHz, 30 kHz, and 60 kHz subcarrier spacings, and our proposals are as follows:
Proposal 1: For 15 kHz subcarrier spacing, ECP length is the same as LTE ECP length if it should be supported. 

Proposal 2: Study the following two alternatives for ECP length for 30 kHz subcarrier spacing

· 8.34μs which is scaled down from LTE ECP length (16.67μs)

· 5.7μs for the first symbol and 5.1μs for the remaining symbols which allow to have one more symbol within 0.5ms, e.g., 13 symbols than the case of 8.34μs
Proposal 3: Study the following two alternatives for ECP length for 60 kHz subcarrier spacing

· 4.17μs which is scaled down from LTE ECP length (16.67μs)

· 7.7μs for the first symbol and 7.1μs for the remaining symbols which allow to align the symbols of 15 kHz with NCP and 60 kHz SCSs with ECP
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