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1	Introduction
[bookmark: _Ref178064866]During RAN1#92bis, the following agreement was made on numerology: 
Agreement #1:
· …
· For sub-7 GHz, NR-U study the SCSs, 15/30/60kHz
· Study performance difference between different SCS
· Study if changes to UL design are needed to meet the PSD and OCB requirements
· Study if an SS block design/RMSI/OSI with 60kHz SCS is needed 
· Impact on MIB and SIB1 content 
· Need for use of ECP for 60kHz
· RACH design with 60KHz SCS in addition to options currently part of NR
· Other considerations are not precluded. 
· Impact on support of different BWs with different SCS
· …		
2	Discussion
In Agreement #1, it was concluded that numerology (SCS) for NR-U should be studied. The following table lists the specification impact of supporting the different numerology candidates for FR1 operation for NR-U. It is recommended that this be captured in the TR 38.889.
[bookmark: _In-sequence_SDU_delivery]Capture the specification impact of supporting different numerology candidates for FR1 operation for NR-U in TR 38.889.
>>> Text Proposal for Section 7.2.1 of 38.889 >>>
[bookmark: _Toc507312044]7.2.1	Physical layer aspects
>>> Text Omitted >>>

	[bookmark: _Hlk525830964]Item
	15/30 kHz SCS
	60 kHz SCS

	UL Interlace Design
	PRB-based agreed
	May require sub-PRB interlacing to achieve power boosting gains. Sub-PRB operation has at least the following spec impact:
· Reference signal design (e.g., DMRS, CSI-RS, SRS, etc.)
· Channel estimation aspects
· Resource allocation

	NR-U DRS Design
	· SSB/PBCH design already supported
· FDM multiplexing of SIB1 and SS/PBCH blocks possible

	· SSB/PBCH block time domain pattern not supported in Rel-15
· SSB/PBCH block – CORESET configuration tables (38.213, Section 13) not supported in Rel-15
· FDM multiplexing of SIB1 and SS/PBCH blocks not possible (initial BWP limited to 24 PRBs; SS/PBCH blocks bandwidth is 20 PRBs)

	ECP Support
	Not needed
	· SSB/PBCH block time domain patterns not supported for ECP in Rel-15 
· ECP beneficial for RMS delay spreads greater than 500 ns

	RRC signaling of SCS for SS/PBCH and PRACH numerologies for NSA operation
	Signaling already supported
	Signaling of 60 kHz not supported for FR1 in Rel-15

	PBCH signaling of SCS for Msg 2/4 and SI for NSA operation
	Signaling already supported
	Signaling of 60 kHz not supported for FR1 in Rel-15

	Extension of PDSCH-to-HARQ timing values in DCI to indicate timing up to largest COT allowed by regulation 
	Extension to 5 bits is beneficial
	Extension to 6 bits beneficial

	Possible extension of the number of HARQ IDs to fully exploit the largest COT without gaps allowed by regulation
	[bookmark: _GoBack]No extension required
	Extension to more than 16 may be needed (24 slots in a 6 ms COT)



>>> End Text Proposal >>>
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