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1. Overall Description:

RAN1 thanks RAN4 for the LS on subcarrier spacing for NR. RAN4 asked RAN1 to confirm whether 60 KHz SCS can be excluded for bands below 1GHz from a use case perspective.
RAN1 has not agreed on whether or not to confirm that 60 kHz subcarrier spacing can be excluded for bands below 1GHz from a use case perspective although RAN1 has made agreements identifying use cases for 60 kHz with normal and extended cyclic prefix (see annex).
RAN1 would like to clarify that RAN1 has agreed to support 60 kHz subcarrier spacing with both normal cyclic prefix and extended cyclic prefix in Rel-15. During the NR study, RAN1 design requirement for the extended CP was to make it possible to deploy NR with 60 kHz subcarrier spacing in a channel that has the same delay spread that LTE can handle with the normal CP length.

2. Actions:

RAN1 would like to ask RAN4 to take the above into account.
3. Date of Next RAN1 Meetings:

RAN1 NR adhoc
27th – 30th June 2017

 Qingdao, China
RAN1 #90
21st – 26th August 2017
Prague, Czech Republic
4. Annex: RAN1 agreements on 60 kHz subcarrier spacing for NR

Agreements in RAN1 meeting #86:
· NR design should allow potentially defining multiple CP lengths for a given subcarrier spacing in Phase I or later

· Multiple CP lengths do not mean the normal CP have 2 different CP lengths in the LTE

· It should be possible to deploy NR with 60 kHz subcarrier spacing in the channel that have the same delay spread that LTE can handle with the normal CP length as one use case

· Other subcarrier spacing solution can be considered with an equal priority in the further study

· More than one CP length should be studied for a given subcarrier spacing

· The different CP lengths for a given subcarrier spacing can be of substantially different lengths 

· For 60 kHz subcarrier spacing, at least one CP length can be similar to the normal CP length of 15 kHz corresponding to LTE numerology

· Other proposals are not precluded

· Note: FFS whether all of subcarrier spacings support more than one CP length or not

· Note: FFS whether supporting more than one CP length for a given subcarrier spacing is mandatory or optional for a given UE

Agreements in RAN1 meeting #86bis:
· For SCS of up to 60kHz with NCP, y = 7 and 14

· FFS: whether/which to down select for certain SCS(s)

· For SCS of higher than 60kHz with NCP, y = 14

Agreements in RAN1 meeting #87:
· Possible use cases for the extended CP include
· Multiplexing of eMBB and URLLC deployed below 6 GHz
· SCS for eMBB 15(NCP)/30/60kHz, SCS for URLLC = 60 kHz
· Transmission of URLLC with 60 kHz SCS

· High speed scenarios for 30kHz and 60kHz
· Support extended CP at least for 60 kHz SCS
· UE support for ECP may depend on UE type/capability
· FFS how to configure UE using different CP overhead
· FFS the length of ECP
· FFS extended  CP for other scenarios/numerologies
Agreements in RAN1 meeting #88:
· 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 signalling
· FFS extended  CP for other numerologies including forward compatible aspects
Agreements in RAN1 meeting #88bis:
· 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
Agreements in RAN1 meeting #89:
· Confirm work assumption : LTE scaled extended CP is supported at least for NR 60kHz SCS in Rel-15
· UL and DL can be configured separately with different CP types
· When a UE is configured with 60kHz ECP for a downlink bandwidth part
· The UE monitors UE-specific PDCCH with ECP
· The UE assumes ECP is used for PDSCH and associated DMRS scheduled by UE-specific PDCCH DCI with ECP
· When a UE is configured with 60kHz ECP for a uplink bandwidth part
· The UE assumes  ECP is used for PUSCH and associated DMRS scheduled by UE-specific PDCCH DCI 
· The UE transmits PUCCH with ECP 
· FFS whether and how UE measure and report the delay spread for downlink channel
