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Introduction
[bookmark: OLE_LINK5][bookmark: OLE_LINK8]In RAN #94 e-meeting, a new Rel-18 work item on further NR coverage enhancements was approved [1] and updated in RAN #96 [2]. The objective of the work item is to specify further uplink coverage enhancements for PRACH, power domain and DFT-S-OFDM. Detailed objectives are listed as follows:
	· Specify enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM (RAN1)
· Specify following PRACH coverage enhancements (RAN1, RAN2)
· Multiple PRACH transmissions with same beams for 4-step RACH procedure
· Study, and if justified, specify PRACH transmissions with different beams for 4-step RACH procedure
· Note 1: The enhancements of PRACH are targeting for FR2, and can also apply to FR1 when applicable.
· Note 2: The enhancements of PRACH are targeting short PRACH formats, and can also apply to other formats when applicable.
·  Study and if necessary specify following power domain enhancements
· Enhancements to realize increasing UE power high limit for CA and DC based on Rel-17 RAN4 work on “Increasing UE power high limit for CA and DC”, in compliance with relevant regulations (RAN4, RAN1)
· Enhancements to reduce MPR/PAR, including frequency domain spectrum shaping with and without spectrum extension for DFT-S-OFDM and tone reservation (RAN4, RAN1)
·  Specify enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM (RAN1)



This contribution provides the work plan for Rel-18 WI on Further NR coverage enhancements.
Work Plan
The overall work plan for each meeting is shown in Table 1 based on the objectives in [2] and the TU allocation given in [3].

Table 1 Work plan
	Schedule
	WG and TU
	Work plan

	Oct. 2022
RAN1 #110b-e
RAN4 #104b-e
	RAN1 (1TU)
	· Discuss PRACH coverage enhancement, including:
· Multiple PRACH transmission with same beam, including resource configurations, RAR window design and etc.
· Multiple PRACH transmission with different beams, including SSB association.
· Discuss power domain enhancements, including enhancements to realize increasing UE power high limit for CA and DC, and enhancements to reduce MPR/PAR from RAN1 perspective.
· Discuss enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM.

	
	RAN4 (0.25TU)
	· Discuss power domain enhancements.
· Send LS to RAN1, if possible.

	Nov. 2022
RAN1 #111
RAN4 #105
	RAN1 (1TU)
	· Further discuss PRACH coverage enhancement, including:
· Further discuss the detailed design for multiple PRACH transmissions with the same beam.
· Discuss resource configurations for multiple PRACH transmission, and PRACH transmission pattern.
· Discuss the candidate number of PRACH transmissions, as well as the indication and the determination of the number of PRACH transmissions.
· Discuss RAR window design and related RA-RNTI calculation issues.
· Further discuss multiple PRACH transmissions with different beam.
· Discuss multiple PRACH transmissions and SSB association.
· Discuss and justify if it is needed to specify multiple PRACH transmissions with the different beam.
· Discuss the spec. impact.
· Further discuss power domain enhancements, including enhancements to realize increasing UE power high limit for CA and DC, and enhancements to reduce MPR/PAR from RAN1 perspective.
· Identify RAN1 spec. impact.
· Further discuss enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM.
· Further discuss the indication mechanism of dynamic switching between DFT-S-OFDM and CP-OFDM.
· Further discuss the cases whether dynamic switching is supported, e.g., PUSCH scheduled by RAR UL grant, PUSCH scheduled by DCI, PUSCH scheduled by configure grant.
· Further discuss the impact on DCI size determination.

	
	RAN4(0.25TU)
	· Further discuss power domain enhancements.
· Send LS to RAN1.

	Feb. 2023
RAN1 #112
RAN4 #106
	RAN1 (1TU)
	· Further discuss PRACH coverage enhancement, including:
· Further discuss the detailed design for multiple PRACH transmissions with the same beam.
· Down-selection on resource configurations for multiple PRACH transmission, and PRACH transmission pattern.
· Down-selection on the candidate number of PRACH transmissions, as well as the indication and the determination of the number of PRACH transmissions.
· Down-selection on RAR window design and related RA-RNTI calculation issues.
· Further discuss multiple PRACH transmissions with different beam.
· Conclude whether to specify multiple PRACH transmissions with the different beam.
· Further discuss power domain enhancements, including enhancements to realize increasing UE power high limit for CA and DC, and enhancements to reduce MPR/PAR from RAN1 perspective.
· Identify RAN1 spec. impact.
· Further discuss enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM.
· Down-selection on the indication mechanism of dynamic switching between DFT-S-OFDM and CP-OFDM.
· Further discuss the cases whether dynamic switching is supported, e.g., PUSCH scheduled by RAR UL grant, PUSCH scheduled by DCI, PUSCH scheduled by configure grant.
· Further discuss the impact on DCI size determination.

	
	RAN4 (0.25TU)
	· Conclude whether to specify enhancements to realize increasing UE power high limit for CA and DC.
· Conclude whether to specify enhancements to reduce MPR/PAR.
· Send LS to RAN1, if necessary.

	Apr. 2023
RAN1 #112b-e
RAN2 #121b-e
RAN4 #106b-e
	RAN1 (1TU)
	· Further discuss the detailed design for multiple PRACH transmissions with the same beam.
· Conclude on resource configurations for multiple PRACH transmission, and PRACH transmission pattern.
· Conclude on the candidate number of PRACH transmissions, as well as the indication and the determination of the number of PRACH transmissions.
· Conclude on RAR window design and related RA-RNTI calculation issues.
· Further discuss the detailed design for multiple PRACH transmissions with different beam.
· Conclude, if specified, on the detailed transmission schemes for multiple PRACH transmissions associated with the same SSB or different SSBs.
· If power domain enhancement is specified, further discuss detailed design on power domain enhancements from RAN1 perspective.
· Further discuss enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM.
· Conclude on the indication mechanism of dynamic switching between DFT-S-OFDM and CP-OFDM.
· Conclude on the cases whether dynamic switching is supported, e.g., PUSCH scheduled by RAR UL grant, PUSCH scheduled by DCI, PUSCH scheduled by configure grant.
· Conclude on DCI size determination.

	
	RAN2 (0.5TU)
	· Address potential RAN2 impacts depending on RAN1 and RAN4 progress.

	
	RAN4 (0.5TU)
	· If power domain enhancement is specified, further discuss detailed design on power domain enhancements.
· Send LS to RAN1, if necessary.

	May 2023
RAN1 #113
RAN2 #122
RAN4 #107
	RAN1 (1TU)
	· Discuss the remaining aspects of PRACH coverage enhancement.
· Discuss the remaining aspects of power domain enhancements.
· If power domain enhancement is specified, discuss the remaining aspects of enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM.
· Discuss draft CRs.

	
	RAN2 (0.5TU)
	· Address potential RAN2 impacts depending on RAN1 and RAN4 progress.

	
	RAN4 (0.5TU)
	· If power domain enhancement is specified, discuss draft CRs.

	Aug. 2023
RAN1 #114
RAN2 #123
RAN4 #108
	RAN1 (1TU)
	· Conclude on PRACH coverage enhancement.
· Conclude on power domain enhancements.
· Conclude on enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM.
· Finalize RAN1 CRs.

	
	RAN2 (0.5TU)
	· Address potential RAN2 impacts depending on RAN1 and RAN4 progress.
· Discuss draft CRs.

	
	RAN4 (1TU)
	· If power domain enhancement is specified, further discuss draft CRs.

	Oct. 2023
RAN2 #123b-e
RAN4 #108b-e
	RAN2 (0.5TU)
	· Address potential RAN2 impacts depending on RAN1 and RAN4 progress.
· Further discuss draft CRs.

	
	RAN4 (1 TU)
	· If power domain enhancement is specified, further discuss draft CRs.

	Nov. 2023
RAN2 #124
RAN4 #109
	RAN2 (0.5TU)
	· Finalize RAN2 CRs.

	
	RAN4 (1TU)
	· Finalize RAN4 CRs.
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