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1	Introduction
In RAN1 #88 and #88bis, we agreed the following regarding the extended CP for NR, as captured in [1,2]:

Agreements:
· Working assumption: LTE scaled extended CP is supported at least for NR 60kHz SCS in Rel-15
· Revisit and design CP choice from 48, it to 52, or 49 OFDM symbols in 1 msec if other extended CP(s) have significant benefits for identified use cases
· The CP type can be semi-static configured with UE-specific signaling
· FFS extended  CP for other numerologies including forward compatible aspects

Agreements:
· For 60kHz ECP in the case with WA will be confirmed
· One slot consists of 6 or 12 OFDM symbols
· If down selection of NCP will be appeared between 7 or 14 OFDM symbols, RAN1 will also apply the down selection of ECP between 6 or 12 OFDM symbols
· NR study DMRS patterns for ECP slot
· NR may support to configure different DM-RS patterns for a UE
· When UE is configured with ECP,
· FFS: UE receives a slot using ECP only for the given subcarrier spacing
· FFS: For receiving PSS/SSS and system information, the UE may have to receive a slot using NCP
· FFS: For receiving PDCCH, the UE may have to receive a slot using NCP
· FFS: UL and DL configured separately or simultaneously
· 
This contribution discusses the issues regarding the Cyclic Prefix (CP) types for NR further, and a proposal is made for management of the CP length in NR. 

2	Issues to consider in setting the CP length
The NR structure must be able to work in various frequency bands from 700 MHz to 70GHz [3]. For NR deployments across this frequency range, this will result in various channel conditions being observed. In addition to that, beamforming will add to the uncertainty of the channel for different deployment scenarios [4]. On the other hand, the optimal CP length depends on the delay spread experienced by the channel, and this depends on the presence of reflections of the signal, and also whether the UE is attempting to simultaneously combine received signals from more than one Base Station operating the same frequency. 

Setting a shorter CP has the aim of reducing overhead in the physical layer structure, to allow for higher spectrum efficiency. However, setting a cyclic prefix value that is too short and does not cope with extended delay spread from a single or multiple Base Stations may lead to worse link performance due to increased ISI and actually degrade user experience and spectrum efficiency. On the other hand, when this problem is not experienced, then a shorter CP would be appropriate. 

RAN1 has agreed that the CP type can be configured with UE specific signalling, however for the gNB to be able to decide on the right value of CP length (we have 4 different CP lengths considering different numerologies) it need to know the delay spread experienced by the user.

Observation: The most optimal cyclic prefix to set for the radio interface may depend very much on the specific environment of the UE. With the knowledge of delay spread, gNB will be able to adapt the CP length, this could help the link performance, and improve the end user experience.



3	Configuring the CP
We believe there needs to consider different CP configurations for different UEs based on the real time information reported from the UE. In this regard the UE can measure the delay spread and report it back to gNB to take it into account when deciding on the CP length configured for the UE.

The following methods could be considered for estimating delay spread
· Estimate it at the receiving node by comparing the signal level of pilots received in different frequency locations within the channel to estimate frequency domain coherence.


· Extending the CP length at the transmitting node periodically at the end of e.g. pilot symbols to allow the receiving node to measure relative ISI compared to the normally used CP.
Proposal 1: UE reports back the measured delay spread to gNB periodically and gNB will configure the CP length based on the real time information.   
4	Conclusion
WE discussed the advantages of configuring CP length based on real time information on the delay spread feedback by UE to gNB, this will improve the spectral efficiency and improved end user experience. Considering the above analysis, it is proposed that: 
Proposal 1: UE reports back the measured delay spread to gNB periodically and gNB will configure the CP length based on the real time information.
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