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1 Introduction

In RAN1#88, the following working assumption on extended CP was agreed [1]:

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, 52, or 49 OFDM symbols in 1 msec if other extended CP(s) have 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
Additionally, in RAN1#88bis, the following were agreed [2]:
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 remaining FFS issues on extended CP (ECP).
2 Discussion
There was a strong request for 60 kHz ECP to support URLLC and a high speed scenario and it led us to confirm the working assumption as an agreement captured in Section 1. Other than these scenarios, there has been no consensus on the scenarios justifying the usage of ECP. So, it would be natural that supporting ECP is an optional feature to support the identified scenarios and when a UE is configured with ECP, the UE receives a slot using ECP only for the given subcarrier spacing.

Proposal 1: A UE receives a slot using ECP only for the given subcarrier spacing when the UE is configured with ECP.

In LTE, the eNB implicitly indicates the CP length to UE via relative position of the PSS and SSS and the UE has to blindly detect CP length by searching all combinations of possible PSS and SSS sequences, resulting in UE power consumption. In NR, UE power reduction is more important than in LTE because higher power consuming operations are expected, such as wider bandwidth operation, multi-beam sweeping and so on. In this regard, implicit indication of CP length would not be desirable in NR. Since supporting the ECP is not a mandatory feature as discussed earlier, PSS/SSS and system information should be transmitted with NCP. In addition, it has been observed in [3] that the impact of ISI/ICI on PSS/SSS and system information is negligible because their operating SINRs are very low. So, even when the UE is configured with ECP, PSS/SSS and system information should be transmitted with NCP.
Proposal 2: PSS/SSS and system information should be transmitted with NCP.
For MBSFN in LTE, there is a special case where different CP types between PDCCH and PDSCH are used within a same subframe, e.g., PDCCH using NCP and PDSCH using ECP. In this case, a time gap between PDCCH and PDSCH is needed for subframe alignment at the cost of resource waste. Considering that NR has to support wider bandwidth than LTE, resource waste due to the time gap will be increased. Also, the operating SINR of PDCCH is not low as compared to PSS/SSS and it would be beneficial to use the ECP for PDCCH if PDSCH uses ECP.
Proposal 3: Same CP type is used for both PDCCH and PDSCH.

In TDD systems, the channel reciprocity between DL and UL can be assumed and if same subcarrier spacing is used for DL and UL, it would be natural to use same type of CP between UL and DL. So at least for TDD systems, there is no need to separate UL/DL configuration of CP type.

Proposal 4: At least for TDD systems, CP lengths for DL and UL are configured simultaneously.
3 Conclusion

This contribution has discussed  the remaining issues on ECP for 60 kHz SCS and the following are proposed:
Proposals: When a UE is configured with ECP, 
· The UE receives a slot using ECP only for the given subcarrier spacing.
· The UE receives  PSS/SSS and system information using NCP.

· The UE receives PDCCH using ECP .

· At least for TDD systems, CP lengths for DL and UL are configured simultaneously.
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