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1	Introduction
The aim of this document is to establish a work plan for Work Item Enhanced Industrial Internet of Things (IoT) and ultra-reliable and low latency communication (URLLC) support for NR as agreed in [1]. The following objectives need to be addressed:
	1. Study, identify and specify if needed, required Physical Layer feedback enhancements for meeting URLLC requirements covering 
· UE feedback enhancements for HARQ-ACK [RAN1]
· CSI feedback enhancements to allow for more accurate MCS selection [RAN1]
Note: DMRS-based CSI feedback is not in scope of this WI 
2. [bookmark: _Hlk26864288]Uplink enhancements for URLLC in unlicensed controlled environments [RAN1, RAN2]:
a.  Specify support for UE-initiated COT for FBE with minimum specification effort
b.  Harmonizing UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum
3. Intra-UE multiplexing and prioritization of traffic with different priority based on work done in Rel.16 [RAN1]:
a. Specify multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH. 
b. Specify PHY prioritization of overlapping dynamic grant PUSCH and configured grant PUSCH of different PHY priorities on a BWP of a serving cell including the related cancelation behavior for the PUSCH of lower PHY priority, taking the solution developed during Rel-16 as the baseline 

4. Enhancements for support of time synchronization:
a. RAN impacts of SA2 work on uplink time synchronization for TSN, if any. [RAN2]
b. Propagation delay compensation enhancements (including mobility issues, if any). [RAN2, RAN1, RAN3, RAN4]
5. RAN enhancements based on new QoS related parameters if any, e.g. survival time, burst spread, decided in SA2. [RAN2, RAN3] 




2	Work Plan
The work plan is updated by taking the following into account:
· For RAN enhancements based on new QoS parameters, SA2 has agreed that survival time will be captured in the normative specifications. Moreover, RAN2 has agreed that such parameter should be expressed as a period of time in TSCAI.
· According to [2], the Rel-17 timeline is updated with a six-month extension according to the following:
· Rel-17 stage 2 freeze (relevant for SA/CT) – June 2021 (TSGs#92)
· Rel-17 stage 3 freeze – March 2022 (TSGs#95)
· Rel-17 protocol coding freeze (ASN.1, OpenAPI, …) – June 2022 (TSGs#96)
The updated Rel-17 timeline with addition six-month extension is illustrated below:
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[bookmark: _Ref47346291]Figure 1 Updated Rel-17 timeline according to RP-202868
In light of such extension, the work plan is updated in accordance to this new timeline and provide the roadmap for different WGs. In particular, RAN1 work is now supposed to complete by Dec/2021 for Rel-17 RAN1 freeze, while RAN2/RAN3 work should be completed by March 2022 prior to Rel-17 stage-3 freeze. Furthermore, RAN4 will still have some meetings in Q3/2022 for this WI to complete the performance part.
· The TUs considered in this work plan are based on RP-202868 [3] for RAN1/2/3 and RP-202856 [4] for RAN4. It is noted that, the crisis of global pandemic situations of COVID-19 is still ongoing and hence this updated timeline is still subject to uncertainties (e.g. when the face-to-face physical meetings could be resumed), therefore the TUs indicated in the work plan are only tentative, and they may be changed in the future.




Table 1 captures work plan for different WGs in the coming meetings.



Table 1: NR IIoT/URLLC WI Work Plan
	Schedule
	WG and TUs
	Objective
	Plan

	Jan/Feb 2021
RAN1#104
RAN2#113
RAN3#111
RAN4#98
	RAN1: 2 TUs
	PHY Feedback Enhancement
	· Discuss and agree the details of the identified important enhancements of UE feedback (covering both HARQ-ACK enhancements and CSI enhancements). 

	
	
	NR intra-UE prioritization/multiplexing
	· Discuss the prioritization behavior between CG PUSCH and DG PUSCH with different priorities.
· Continue to discuss (and agree) multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities for the identified important supported scenarios
· Discuss the details of simultaneous PUCCH/PUSCH operation

	
	
	URLLC on unlicensed
	· Continue the discussions in order to specify support for UE-initiated COT for FBE with minimum specification effort, with focus on solving previously identified issues.
· Continue to discuss the identified needed changes to harmonize UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum

	
	
	Time Synchronization
	· Continue to discuss & study propagation delay compensation including potentially needed enhancements (taking the available RAN2 input into account)

	
	RAN2: 1 TU
	Time Synchronization
	· Discuss RAN2 impacts of time-synchronization mechanisms based on RAN1 outcome (if any)
· Discuss potential mobility impacts to time synchronization 


	
	
	URLLC on unlicensed
	· Continue, based on previously identified RAN2 impacts, the discussions on the needed specification changes to support:
· Applicability of UL configured grant enhancements introduced in Rel-16 IIOT/URLLC to be applicable for unlicensed spectrum (e.g. whether LCH-based prioritization can be configured with cg-retransmission timer)
· UE-initiated COT for FBE

	
	
	QoS enhancement
	· Discuss if Communication Service Availability (and any other parameter) should be also provided to RAN by the core network.
· Discuss mechanisms that should be introduced by RAN2 to avoid survival time violation.

	
	
	Miscellaneous
	· Initialize discussions on Stage-2 running CRs based on all the agreements made for the WI objectives

	
	RAN3: 0.5 TU
	Time Synchronization
	· Begin to discuss feasibility and specification impacts of network-based propagation delay compensation, by taking RAN1/RAN2 progress into account.
· Start capturing the agreements in stage-2 and/or stage-3 running CRs.

	
	
	QoS enhancement
	· Address potential RAN3 impacts of QoS enhancement (e.g. survival time) based on SA2/RAN2 progress.
· Start capturing the agreements in stage-2 and/or stage-3 running CRs.

	
	RAN4: 0 TUs
	 No TU allocated for this WI according to the current arrangement

	Apr. 2021
RAN1#104bis
RAN2#113bis
RAN4#98bis
	RAN1: 3 TUs
	PHY Feedback Enhancement
	· Discuss and agree the details of the identified important enhancements of UE feedback (covering both HARQ-ACK enhancements and CSI enhancements). 

	
	
	NR intra-UE prioritization/multiplexing
	· Finalize the prioritization behavior between CG PUSCH and DG PUSCH with different priorities.
· Continue to discuss (and agree) multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities for the identified important supported scenarios
· Continue to discuss (and agree) the details of simultaneous PUCCH/PUSCH operation

	
	
	URLLC on unlicensed
	· Continue the discussions in order to specify support for UE-initiated COT for FBE with minimum specification effort.
· Continue to discuss the identified needed changes to harmonize UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum

	
	
	Time Synchronization
	· Identify the potentially needed enhancements on propagation delay compensation based on the studies (if any)

	
	RAN2: 0 TUs
	 No TU allocated for this WI according to the current arrangement

	
	RAN4: 0 TUs
	 No TU allocated for this WI according to the current arrangement

	May 2021
RAN1#105
RAN2#114
RAN3#112
RAN4#99
	RAN1: 1TU
	PHY Feedback Enhancement
	· Discuss and agree the details of the identified important enhancements of UE feedback (covering both HARQ-ACK enhancements and CSI enhancements). 

	
	
	NR intra-UE prioritization/multiplexing
	· Continue to discuss (and agree) multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities for the identified important supported scenarios
· Continue to discuss (and agree) the details of simultaneous PUCCH/PUSCH operation

	
	
	URLLC on unlicensed
	· Continue the discussions in order to specify support for UE-initiated COT for FBE with minimum specification effort.
· Continue to discuss the identified needed changes to harmonize UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum

	
	
	Time Synchronization
	· Discuss and agree the potentially needed enhancements on propagation delay compensation based on the studies (if any)

	
	RAN2: 1TU
	Time Synchronization
	· Continue to discuss RAN2 impacts of time-synchronization mechanism agreed in RAN1
· Continue to discuss potential mobility impacts to time synchronization and agree on any enhancement that is needed.

	
	
	URLLC on unlicensed
	· Continue to discuss harmonization of UL configured grant, and any RAN2 impacts of UE-initiated COT for FBE 

	
	
	QoS enhancement
	· Continue to discuss enhancement for survival time.

	
	
	Miscellaneous
	· Continue to discuss Stage-2 running CR
· Initialize discussions on Stage-3 running CRs

	
	RAN3: 0.5 TU
	All
	· Continue discussion on time synchronization and QoS enhancements, taking into account RAN2 progress.

	
	RAN4: 0.5 TU
	All
	· Discuss RRM core requirements.


	Aug. 2021
RAN1#106
RAN2#115
RAN3#113
RAN4#100
	RAN1: 2TUs
	PHY Feedback Enhancement
	· Discuss and agree the details of the identified important enhancements of UE feedback (covering both HARQ-ACK enhancements and CSI enhancements). 

	
	
	NR intra-UE prioritization/multiplexing
	· Continue to discuss (and agree) multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities for the identified important supported scenarios
· Continue to discuss (and agree) the details of simultaneous PUCCH/PUSCH operation

	
	
	URLLC on unlicensed
	· Continue the discussions in order to specify support for UE-initiated COT for FBE with minimum specification effort.
· Continue to discuss the identified needed changes to harmonize UL configured-grant enhancements in NR-U and URLLC introduced in Rel-16 to be applicable for unlicensed spectrum

	
	
	Time Synchronization
	· Discuss and agree further details of potentially needed enhancements on propagation delay compensation based on the studies (if any)

	
	RAN2: 1TU
	Time Synchronization
	· Conclude all pending issues

	
	
	URLLC on unlicensed
	· Conclude all pending issues

	
	
	QoS enhancement
	· Conclude all pending issues

	
	
	Miscellaneous
	· Continue discussing stage-2 CR for all topics
· Continue discussing stage-3 details and updating running stage-3 CRs, for all topics

	
	RAN3: 0.5 TU
	All
	· Continue discussion on time synchronization and QoS enhancements, taking into account RAN2 progress. 

	
	RAN4: 0.5 TU
	All
	· Discuss RRM core requirements.


	Oct. 2021
RAN1#107
RAN2#115bis
RAN3#113bis
RAN4#100bis
	RAN1: 2TUs
	All
	· Finalize discussions on all the RAN1 objectives
· Create first version of draft CRs

	
	RAN2: 1TU
	All
	· Continue discussing stage-2 CR for all topics
· Continue discussing stage-3 details and updating running stage-3 CRs, for all topics 

	
	RAN3: 0.5 TU
	All
	· Continue discussion on time synchronization and QoS enhancements, taking into account RAN2 progress.

	
	RAN4: 0.5 TU
	All
	· Discuss RRM core requirements.
· Discuss RRM perf and demodulation requirements.

	Nov. 2021
RAN1#108
RAN2#116
RAN3#114
RAN4#101
	RAN1: 2TUs
	All
	· Finalize discussions on all the RAN1 objectives / conclude all pending issues
· Agree RAN1 CRs for submission to RAN plenary for approval.

	
	RAN2: 1TU
	All
	· Agree stage-2 CR to be submitted for approval at RAN plenary.
· Continue discussing stage-3 details and updating running stage-3 CRs, for all topics 

	
	RAN3: 0.5 TU
	All
	· Conclude all open issues.

	
	RAN4: 0.5 TU
	All
	· Discuss RRM core requirements.
· Discuss RRM perf and demodulation requirements.

	Feb. 2022
RAN2#117
RAN3#115
RAN4#102
	RAN2: 1TU
	All
	· Finalization of all stage-3 CRs for submission to RAN plenary

	
	RAN3: 0.5 TU
	All
	· Finalize all stage-2 and/or stage-3 CRs for submission to RAN plenary.

	
	RAN4: 0.5 TU
	All
	· Finalize RRM core requirements.
· Discuss RRM perf and demodulation requirements.

	Apr. 2022
RAN2#117bis
RAN3#115bis
RAN4#102bis
	RAN2: 1TU
	All
	· Discuss all ASN.1 issues

	
	RAN3
	[bookmark: _GoBack]All
	· Discuss all ASN.1 issues

	
	RAN4: 0.5TU
	All
	· Discuss RRM perf and demodulation requirements.

	May 2022
RAN2#118
RAN3#116
RAN4#103
	RAN2:1TU
	All
	· Finalization of all ASN.1 for submission to RAN plenary.

	
	RAN3
	All
	· Finalization of all ASN.1 for submission to RAN plenary.

	
	RAN4: 0.5TU
	All
	· Discuss RRM perf and demodulation requirements.

	Aug. 2022
RAN4#104
	RAN4: 0.5TU
	All
	· Finalize RRM perf and demodulation requirements.




3	Summary
RAN WGs are requested to agree and apply the proposed Work Plan:
Proposal: Endorse and apply the proposed work plan.
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