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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
Before presenting the work plan, it is worth highlighting some of the aspects that this work plan has considered:
· For RAN enhancements based on new QoS parameters, SA2 has only identified survival time and burst spread as the potential solutions so far, rather than capturing them in the normative specifications. Thus, it is presumed RAN2/RAN3 may start the related investigation for this objective in Q4/2020 once SA2 further provides some information relevant to new QoS parameters to be considered in RAN. 
· For intra-UE multiplexing and prioritization, it is noted that in Rel-16 there were already some solutions developed for PHY prioritization of overlapping dynamic grant PUSCH and configured grant PUSCH of different PHY priorities. Therefore, RAN1 should be able to start addressing this objective early on to confirm the feasibility of the related cancelation behavior.
· For uplink enhancements for URLLC in unlicensed controlled environments, it is worth noting that this work plan presumes harmonizing UL configured-grant enhancements in NR-U and URLLC should only consider applicability to unlicensed spectrum of UL CG enhancements supported in Rel-16 IIOT/URLLC, and not the other way around. The work plan could be further revised once the scope is further clarified in WG meetings.
· According to [2], Rel-17 has the tentative timeline shown in Figure 1 :

[image: ]
[bookmark: _Ref47346291]Figure 1 Rel-17 timeline
Thus, the work plan aims to follow this timeline and provide the roadmap for different WGs. In particular, RAN1 work is supposed to complete by May/2021 for Rel-17 RAN1 freeze, while RAN2/RAN3 work may complete by Aug/2021 prior to Rel-17 stage-3 freeze. Furthermore, RAN4 will still have some meetings in Q1/2022 for this WI to complete the performance part.
· Due to the ongoing global pandemic situations of COVID-19 and hence the uncertainties, the TUs indicated in the work plan are only tentative, and they may be changed in the future. The TUs for Q3/2020 in this work plan are set in accordance to [2] while the TUs for subsequent meetings are based on speculations.




Table 1 introduces a Work Plan for NR IIoT/URLLC WI, considering the above points.



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

	Aug 2020
RAN1#102e
RAN2#111e

	RAN1: 2 TUs

	PHY Feedback Enhancement
	· Discuss candidate enhancements of UE feedback, covering both HARQ-ACK and CSI e.g. considering the benefits and complexity. Based on the analysis, choosing the important ones to be discussed in the following meetings.    

	
	
	NR intra-UE prioritization/multiplexing
	· Discuss extension of Rel-16 PHY prioritization behavior to the scenarios with overlapping CG PUSCH and DG PUSCH with different priorities. 
· Discuss the relevant scenarios, multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities. Selecting the most important scenarios to be discussed in the following meetings. 

	
	
	URLLC on unlicensed 
	· Start discussions in order to specify support for UE-initiated COT for FBE with minimum specification effort. Identify main issues that needs to be discussed and decided upon. 
· Identify the 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 papers if time permits (as RAN2 is leading WG on this objective).

	· 
	RAN2: 1 TU

	Time Synchronization

	· Identify the scope of RAN impacts from SA2 work regarding time-synchronization
· Discuss requirements and potential mechanism for propagation delay compensation

	
	
	URLLC on unlicensed
	· Identify potential RAN2 impacts of URLLC in unlicensed band, identify the scope and requirements. E.g., identify and discuss needed changes for UL configured grant enhancements introduced in Rel-16 to be applicable for unlicensed spectrum; identify RAN2 impacts (other than RRC configuration) to introduce support for UE-initiated COT for FBE (if any)

	Oct/Nov 2020
RAN1#103e
RAN2#112e
RAN3#110e
	RAN1: 2 TUs
	PHY Feedback Enhancement
	· Discuss the details of the identified important enhancements of UE feedback (covering both HARQ-ACK enhancements and CSI enhancements) e.g. performance gain with different solution options. 

	
	
	NR intra-UE prioritization/multiplexing
	· Continue to discuss (potentially agree) further details of prioritization behavior between CG PUSCH and DG PUSCH with different priorities.
· Discuss detailed multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities within the selected important scenarios


	
	
	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 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 propagation delay compensation including potentially needed enhancements (taking potential available RAN2 input into account)

	
	RAN2: 1 TU
	Time Synchronization
	· Identify and agree the main scope of propagation delay compensation mechanism to be adopted, taking considerations of issues such as mobility into account
· Discuss time synchronization accuracy budget allocation between Network, RAN and UE.
· Based on the agreements from the above, analyze potential impacts to other WGs (e.g. RAN1/RAN3) and provide the information if needed.
· Start discussions on Stage-2 specification running CR based on  agreements made for Time Synchronization topics.

	
	
	URLLC on unlicensed
	· Continue, based on previously identified RAN2 impacts, the discussions on the needed specification changes to support:
1. applicability of UL configured grant enhancements introduced in Rel-16 IIOT/URLLC to be applicable for unlicensed spectrum
2. UE-initiated COT for FBE
· Start discussions on Stage-2 specification running CR based on agreements made for URLLC on NR-U topics.

	
	
	QoS Enhancement
	· Address potential RAN2 impacts based on SA2 progress, identify potential RAN enhancements for the new QoS related parameters.

	
	RAN3: 0.5 TU
	Time Synchronization
	· Discuss potential RAN3 impacts of propagation delay compensation enhancements, taking into account SA2/RAN2 progress.

	
	
	QoS Enhancement
	· Address potential RAN3 impacts based on SA2 progress,

	March 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
	· 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

	
	
	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 propagation delay compensation including potentially needed enhancements (taking potential available RAN2 input into account)

	
	RAN2: 1 TU
	Time Synchronization
	· Discuss further details on the delay compensation mechanism to be adopted
· Agree on synchronization time budget allocation between NW, RAN and UE.
· Continue Stage-2 running CRs, while start discussing stage-3 details and start capturing the agreements reached so far in stage-3 running CRs, for time synchronization 

	
	
	URLLC on unlicensed
	· Continue, based on previously identified RAN2 impacts, the discussions on the needed specification changes to support:
1. Applicability of UL configured grant enhancements introduced in Rel-16 IIOT/URLLC to be applicable for unlicensed spectrum
2. UE-initiated COT for FBE
· Continue discussions on Stage-2 specification running CR based on agreements made for URLLC on NR-U topics, while start discussing Stage-3 details.

	
	
	QoS enhancement
	· Discuss further details and agree on RAN enhancement for new QoS related parameters, if any.
· Start stage-2 discussions on QoS enhancement 

	
	RAN3: 0.5 TU
	Time Synchronization
	· Discuss further details of propagation delay compensation enhancements, taking into account SA2/RAN2 progress.
· Start/continue capturing the agreements in stage-3 running CRs.

	
	
	QoS enhancement
	· Address potential RAN3 impacts based on SA2/RAN2 progress.

	
	RAN4: 1TU
	All
	· Identify potential RRM Core impact.

	Apr. 2021
RAN1#104bis
RAN2#113bis
RAN3#111bis
RAN4#98bis
	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
	· 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

	
	
	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
	· Continue to discuss propagation delay compensation including potentially needed enhancements (taking potential available RAN2 input into account)

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

	
	RAN3: 0.5 TU
	All
	· Finalize stage-2 details.
· Continue discussing stage-3 details and updating running stage-3 CRs.

	
	RAN4: 1TU
	All
	· Discuss RRM core requirements
· Identify RRM perf and demodulation impact

	May 2021
RAN1#105
RAN2#114
RAN3#112
RAN4#99
	RAN1: 2TUs
	All
	· Finalize discussions on all the RAN1 objectives
· 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
	· Agree stage-2 CRs to be submitted for approval at RAN plenary.
· Continue discussing stage-3 details and updating running stage-3 CRs, for all topics

	
	RAN4: 1TU
	All
	· Finalize RRM core requirements
· Discuss RRM perf and demodulation requirements 

	Aug. 2021
RAN2#115
RAN3#113
RAN4#100
	[bookmark: _GoBack]RAN2: 1TU
	All
	· Finalization of all stage-3 CRs for submission to RAN plenary 

	
	RAN3: 0.5 TU
	All
	· Finalization of all stage-3 CRs for submission to RAN plenary 

	
	RAN4: 1 TU
	All
	· Discuss  RRM perf and demodulation requirements.

	Oct. 2021
RAN2#115bis
RAN3#113bis
RAN4#100bis
	RAN2: 1TU
	All
	· Discuss all ASN.1 issues

	
	RAN3: 0.5 TU
	All
	· Discuss all ASN.1 issues

	
	RAN4: 1 TU
	All
	· Discuss RRM perf and demodulation requirements.

	Nov. 2021
RAN2#116
RAN3#114
RAN4#111
	RAN2: 1TU
	All
	· Finalization of all ASN.1 for submission to RAN plenary.

	
	RAN3: 0.5 TU
	All
	· Finalization of all ASN.1 for submission to RAN plenary.

	
	RAN4: 1 TU
	All
	· Discuss RRM perf and demodulation requirements.

	Feb. 2022
RAN4#112
	RAN4: 1 TU
	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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