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1      Introduction
In RAN #90 e-meeting, a new Rel-17 work item on NR coverage enhancements was approved [1]. The objective of this work item is to specify enhancements for PUSCH, PUCCH and Msg3 PUSCH for both FR1 and FR2 as well as TDD and FDD. 
The detailed objectives are as follows.

· Specification of PUSCH enhancements [RAN1, RAN4]

· Specify the following mechanisms for enhancements on PUSCH repetition type A [RAN1]
· Increasing the maximum number of repetitions up to a number to be determined during the course of the work.

· The number of repetitions counted on the basis of available UL slots.

· Specify mechanism(s) to support TB processing over multi-slot PUSCH [RAN1]

· TBS determined based on multiple slots and transmitted over multiple slots. 

· Specify mechanism(s) to enable joint channel estimation [RAN1, RAN4]

· Mechanism(s) to enable joint channel estimation over multiple PUSCH transmissions, based on the conditions to keep power consistency and phase continuity to be investigated and specified if necessary by RAN4 [RAN1, RAN4]

· Potential optimization of DMRS location/granularity in time domain is not precluded

· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation [RAN1]
· Specification of PUCCH enhancements [RAN1, RAN4]

· Specify signaling mechanism to support dynamic PUCCH repetition factor indication [RAN1]

· Specify mechanism to support DMRS bundling across PUCCH repetitions [RAN1, RAN4]

· Specify mechanism(s) to support Type A PUSCH repetitions for Msg3 [RAN1]

This contribution provides the work plan for Rel-17 WI on NR coverage enhancements.
2      Work plan
The overall work plan for each meeting is shown in Table 1 based on the objectives in [1] and the TU allocation given in [2]
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Table 1 Work plan
	Schedule
	WG and TU
	Work plan

	Jan. 2021

RAN1#104-e
RAN4#98-e
	RAN1 (2TUs)
	· Discuss PUSCH enhancements, including enhancements on PUSCH repetition type A, TB processing over multi-slot PUSCH and joint channel estimation over multiple PUSCH transmissions.

· Discuss PUCCH enhancements, including dynamic PUCCH repetition factor indication and DMRS bundling across PUCCH repetitions.

· Discuss Type A PUSCH repetitions for Msg3.

	
	RAN4
	· Discuss the conditions to keep power consistency and phase continuity for PUSCH/PUCCH based on R1-2009784.

· Send LS to RAN1, if possible.

	Apr. 2021

RAN1#104b-e
RAN4#98b-e
	RAN1 (1TU)
	Mainly focus on PUSCH enhancements.
· Further discuss the detailed design for PUSCH enhancements

· Enhancements on PUSCH repetition type A: discuss the candidate number of repetitions, discuss the mechanisms to support the number of repetitions counted on the basis of available UL slots.

· TB processing over multi-slot PUSCH: discuss candidate solutions and TDRA, TBS determination, RV determination for candidate solutions.

· Joint channel estimation over multiple PUSCH transmissions: discuss RAN1 impacts, including DMRS location/granularity, time domain hopping interval.

	
	RAN4
	· Further discuss the conditions to keep power consistency and phase continuity for PUSCH/PUCCH based on R1-2009784.
· Send LS to RAN1, if possible.

	May 2021

RAN1#105-e

RAN4#99-e
	RAN1 (3TUs)
	· Further discuss the detailed design for PUSCH enhancements

· Enhancements on PUSCH repetition type A: down-selection on the candidate number of repetitions, further discuss the mechanisms to support the number of repetitions counted on the basis of available UL slots, including definition of available UL slots, and collision handling.
· TB processing over multi-slot PUSCH: down-selection on the candidate solutions. Further discuss TDRA, TBS determination, RV determination.
· Joint channel estimation over multiple PUSCH transmissions: further discuss RAN1 impacts, including DMRS location/granularity, time domain hopping interval.
· Further discuss the detailed design for PUCCH enhancements

· Dynamic PUCCH repetition factor indication: discuss the detailed DCI design.
· DMRS bundling across PUCCH repetitions: discuss RAN1 impacts, including time domain hopping interval.
· Further discuss the detailed design for Type A PUSCH repetitions for Msg3, including indication of the number of repetitions, inter-slot frequency hopping and differentiation between enhanced UE and legacy UE.

	
	RAN4 (0.25TU)
	· Further discuss the conditions to keep power consistency and phase continuity for PUSCH/PUCCH.
· Send LS to RAN1.

	Aug. 2021

RAN1#106-e

RAN2#115-e

RAN4#100-e
	RAN1 (2TUs)
	· Further discuss the detailed design for PUSCH enhancements

· Enhancements on PUSCH repetition type A: conclude on the number of repetitions, discuss and conclude, if possible, the mechanisms to support the number of repetitions counted on the basis of available UL slots, including definition of available UL slots, and collision handling.

· TB processing over multi-slot PUSCH: Conclude the solutions. Discuss and conclude, if possible, TDRA, TBS determination, RV determination.

· Joint channel estimation over multiple PUSCH transmissions: Discuss and conclude, if possible, including DMRS location/granularity, time domain hopping interval based on LS from RAN4.

· Further discuss the detailed design for PUCCH enhancements

· Dynamic PUCCH repetition factor indication: Discuss and conclude, if possible, the detailed DCI design.

· DMRS bundling across PUCCH repetitions: Discuss and conclude, if possible, time domain hopping interval.

· Further discuss the detailed design for Type A PUSCH repetitions for Msg3, conclude, if possible, indication of the number of repetitions, inter-slot frequency hopping and differentiation between enhanced UE and legacy UE.

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

	
	RAN4 (0.5TU)
	· Further discuss the conditions to keep power consistency and phase continuity.

	Oct. 2021

RAN1#106b-e

RAN2#115b-e

RAN4#100b-e
	RAN1 (2TUs)
	· Discuss the remaining aspects of PUSCH enhancements.

· Discuss the remaining aspects of PUCCH enhancements.

· Discuss the remaining aspects of Type A PUSCH repetitions for Msg3.

· Discuss draft CRs.

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

	
	RAN4 (0.5TU)
	· If specifying the conditions to keep power consistency and phase continuity is necessary, discuss draft CRs.

	Nov. 2021

RAN1#107-e

RAN2#116-e

RAN4#101-e
	RAN1 (2TUs)
	· Conclude on PUSCH enhancements.

· Conclude on PUCCH enhancements.
· Conclude on Type A PUSCH repetitions for Msg3.
· Finalize RAN1 CRs.

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

	
	RAN4 (0.5TU)
	· If specifying the conditions to keep power consistency and phase continuity is necessary, further discuss draft CRs.

	Jan. 2022

RAN2#117-e

RAN4#102-e
	RAN2 (0.5TU)
	· Finalize RAN2 CRs.

	
	RAN4 (0.5TU)
	· Finalize RAN4 CRs.
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