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1	Introduction
The aim of this document is to establish a work plan for Work Item Support of NR Industrial Internet of Things (IoT) as agreed in [1]. The following objectives need to be addressed:
	1. The detailed objectives for NR PDCP duplication enhancements are:
· Specify PDCP duplication with up to 4 RLC entities configured by RRC in architectural combinations including CA only and NR-DC in combination with CA [RAN2, RAN3].
· Specify mechanisms relating to dynamic control of how a set or subset of configured RLC entities or legs are used for PDCP duplication [RAN2, RAN3].
· Specify enhancements for more resource efficient PDCP duplication by enhancing PDCP duplication activation/deactivation mechanisms (e.g. MAC CE based or based on UE configurable criteria), provided that complexity increase is reasonable. Per-packet selective duplication can also be considered. [RAN2].
· Specify enhancements for more efficient DL PDCP duplication without impacting the UE, provided that gains can be confirmed with a reasonable complexity. [RAN3].
· Specify enhancements to address potential impacts of higher-layer multi-connectivity based on SA2 progress and request [RAN2, RAN3].

2. The detailed objectives for NR intra-UE prioritization/multiplexing are:
· Specify enhancements to address resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs [RAN2, RAN1].
· Specify PUSCH grant prioritization based on LCH priorities and LCP restrictions for the cases where MAC prioritizes the grant [RAN2].
· Address UL data/control and control/control resource collision by:
· specifying a method to address resource collision between SR associating to high-priority traffic and uplink data of lower-priority traffic for the cases where MAC determines the prioritization [RAN2].
· specifying prioritization and/or multiplexing behaviour among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH [RAN1, RAN2].

3. The detailed objectives for NR TSC-related enhancements include:
· Specify accurate reference timing delivery from gNB to UE using broadcast and unicast RRC signalling (with EUTRA Rel-15 signalling solution as baseline) for synchronization requirements defined in TS 22.104) [RAN2].
· Specify enhancements to satisfy QoS for wireless Ethernet when using TSC traffic patterns, including 
· Support of provisioning, from Core Network to RAN and between RAN nodes (e.g. upon handover), of UE’s TSC traffic pattern related information such as message periodicity, message size, message arrival time at gNB (DL) and UE (UL) [RAN3].
· Support for multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE. [RAN2, RAN1].
· Support for shorter SPS periodicities than the existing ones [RAN2, RAN1].
· Address support for TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities, as captured in TR 38.825, section 6.5.2. [RAN2, RAN1].
· Specify Ethernet header compression based on structure-aware algorithm [RAN2].
· Ethernet header compression solution for LTE to be specified once the design principle for NR is agreed. The impacted LTE specifications to be added latest at RAN#85.



2	Work Plan
Before presenting the work plan, it is worth mentioning some decisions, which were made by the RAN plenary and which impact the work in this work item:
· Support for multiple Configured Grant configurations is included in WI on Physical Layer Enhancements for NR Ultra-Reliable and Low Latency Communication (URLLC) as agreed in [2]. The objective is RAN1-led with RAN2 as a secondary group.
· Support for multiple SPS configurations is included in Industrial IoT WI and is led by RAN2 with RAN1 as secondary responsible.
· The work to address various scenarios of intra-UE prioritization were divided into Industrial IoT WI and PHY layer enhancements for URLLC WI in the following way:
· Scenarios 1 and 3 will be handled in PHY layer enhancements for URLLC WI with no RAN2 involvement
· Scenario 2 will be handled in Industrial IoT WI and is RAN2 led with RAN1 as secondary WG
· Scenario 4 and 5 will be handled in Industrial IoT WI. RAN2 should handle the case of collision between SR associating to high-priority traffic and uplink data of lower-priority traffic while other cases should be handled by RAN1 with some potential higher layer impacts handled by RAN2, which acts as a secondary WG for this objective.
· RAN2 should specify Ethernet header compression based on structure-aware algorithm. Once the work for NR is finalized we should check whether it can be applied to LTE as well and potentially extend it to LTE as well.
· RAN1 work from Industrial IoT WI will be handled as part of PHY layer enhancements for URLLC WI (there are no allocations directly in Industrial IoT WID). RAN2 on the other hand has some allocations within PHY layer enhancement for URLLLC WI starting from RAN2#107bis meeting (October 2019).
· Objectives relating to NPN/CAG will be handled in a separate WI on Private Network Support for NG-RAN as agreed in [3] 
Based on the above RAN plenary decisions, discussions from SI phase and related work being performed in SA2, it is important to consider dependencies with other WGs, TSGs and SDOs, the most important being:
· The impacts of SPS enhancements on PHY layer may depend on the guidelines provided to RAN1 from RAN2, e.g. on intended periodicities or number of required SPS configurations.
· Similarly, RAN2 input is required for enhancements to support of multiple CG configurations (handled in eURLLC WI) so that TSC requirements are considered as well.
· Before RAN3 work on support for duplication over more than 2 legs starts, RAN2 should discuss how the leg switching / activation should take place and identify potential information which needs to be exchanged between MN and SN for combinations where NR-DC is configured.
· Since RAN3 is not included in the objective on accurate reference time provisioning, it is not mentioned in the Work Plan explicitly. However, there may be some impacts on F1AP protocol which will have to be considered by RAN3.
· SA2 work on TSN synchronization solutions  the decision will impact the details of the signalling which needs to be specified by RAN2.
· SA2 work on TSC Assistance Information  the details of the information definition will impact the signalling which is to be specified by RAN3.
· SA2 work on higher layer multi-connectivity  depending on the details of the solutions decided in SA2, some work may be required in RAN3 and RAN2.
· IETF/IEEE reply for LS on Ethernet header compression ([4]) will impact RAN2 decision on whether to reuse RoHC or specify new algorithm.
Table 1 introduces a Work Plan for Industrial IoT WI, considering the above points.








Table 1: NR Industrial IoT WI Work Plan
	Schedule
	WG and TUs
	Objective
	Plan

	8-12 April 2019
RAN1#96bis
RAN2#105bis
RAN3#103bis
	RAN1:
treated as part of eURLLC WI
	NR intra-UE prioritization/multiplexing
	· Discuss details of prioritization and/or multiplexing behaviour among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH

	
	RAN2: 2 TUs

	NR PDCP duplication enhancements
	· Discuss further details of PDCP duplication with up to 4 RLC entities in architectural combinations including CA only and NR-DC in combination with CA:
· For DL: identify potential information which needs to be exchanged between MN and SN for combinations where NR-DC is configured. Provide input on those aspects to RAN3.
· For UL: discuss how the subset of configured legs can be controlled for efficient transmission
· Discuss candidate enhancements for more resource efficient PDCP duplication, i.e. enhancements for PDCP duplication activation/deactivation mechanisms and per-packet selective duplication, e.g. considering the benefits and complexity. Based on the analysis choose a single approach to be specified in the following meetings.

	
	
	NR intra-UE prioritization/multiplexing
	· Analyze current MAC specifications (e.g. LCP procedure, LCP restrictions etc.) to identify the required modifications to address resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs.
· Analyze the modifications required to MAC specifications to address resource collision between SR associating to high-priority traffic and uplink data of lower-priority traffic
· Identify potential PHY impacts, if any, based on the above. Provide input to RAN1, if needed.

	
	
	NR TSC-related enhancements
	· Discuss the structure and principles of accurate reference time signalling taking E-UTRA as a baseline, e.g. what modifications with respect to E-UTRA need to be considered.
· Discuss the main requirements for support of multiple CG and SPS configurations in the BWP of a UE taking TSC traffic characteristics as a reference, e.g. number of required configurations per UE/BWP/cell, the required periodicities etc. Provide input on those aspects to RAN1. 
· Discuss the details of the solutions for support of TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities identified in TR 38.825 and identify potentially required specifications modifications.
· Discuss details of structure-aware Ethernet header compression common for both RoHC and non-RoHC approach, e.g header structure before/after compression, context initialization, compression flexibility (e.g. should all the static fields be always compressed or should we allow a subset of them to be compressed only) etc.

	
	
	Higher-layer multi-connectivity
	· Address potential RAN2 impacts depending on SA2 progress.

	
	RAN3: 1 TU
	NR PDCP duplication enhancements
	· Discuss enhancements for more efficient DL PDCP duplication without impacting the UE and agree on the approach to be specified during subsequent meetings.

	
	
	NR TSC-related enhancements
	· Discuss details of provisioning, from Core Network to RAN and between RAN nodes, of UE’s TSC traffic pattern related information based on progress in SA2 and start capturing the agreements in stage-3 running CRs.

	
	
	Higher-layer multi-connectivity
	· Address potential RAN3 impacts depending on SA2 progress.

	13 – 17 May 2019
RAN1#97
RAN2#106
RAN3#104
	RAN1: treated as part of L1 URLLC SI
	NR intra-UE prioritization/multiplexing
	· Discuss further details of prioritization and/or multiplexing behaviour among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH
· Start discussions on PHY layer impacts of enhancements agreed by RAN2 for DG vs. CG and CG vs. CG collisions based on RAN2 input.

	
	
	NR TSC-related enhancements
	· Start discussions on PHY layer impacts of support of SPS enhancements (multiple configurations and shorter periodicities) based on RAN2 input.

	
	RAN2: 2 TUs
	NR PDCP duplication enhancements
	· Discuss further details of PDCP duplication with up to 4 RLC entities in architectural combinations including CA only and NR-DC in combination with CA for both UL and DL. Further input to RAN3 should be provided, if needed.
· Discuss further details for a chosen solution addressing more resource efficient PDCP duplication.

	
	
	NR intra-UE prioritization/multiplexing
	· Discuss the intended MAC layer behaviour to address resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs
· Discuss the intended MAC layer behaviour to address resource collision between SR associating to high-priority traffic and uplink data of lower-priority traffic.
· Identify further PHY impacts, if any, based on the above. Provide input to RAN1, if needed.

	
	
	NR TSC-related enhancements
	· Agree the main principles of accurate reference time signalling and potential differences with respect to E-UTRA baseline. SA2 conclusion on synchronization solution should be considered.
· Continue discussing requirements for support of multiple CG/SPS configurations in the BWP of a UE taking TSC traffic characteristics as a reference, if needed. Provide further input to RAN1, if required.
· Continue discussions on the details of the solutions for support of TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities. Provide input to RAN1.
· Continue discussions on the details of structure-aware Ethernet header compression common for both RoHC and non-RoHC approach, e.g header structure before/after compression, context initialization, compression flexibility (e.g. should all the static fields be always compressed or should we allow a subset of them to be compressed only) etc.

	
	
	Higher-layer multi-connectivity
	· Address potential RAN2 impacts depending on SA2 progress.

	
	RAN3: 1 TU
	NR PDCP duplication enhancements
	· Discuss Xn / F1 / E1 impacts of support of more than 4 legs for PDCP duplication based on RAN2 input.
· Discuss further details of solution for more efficient DL PDCP duplication.

	
	
	NR TSC-related enhancements
	· Discuss further details of provisioning, from Core Network to RAN and between RAN nodes, of UE’s TSC traffic pattern related information based on progress in SA2, and continue capturing the agreements in stage-3 running CRs.

	
	
	Higher-layer multi-connectivity
	· Address potential RAN3 impacts depending on SA2 progress.

	26 – 30 August 2019
RAN1#98
RAN2#107
RAN3#105
	RAN1: treated as part of L1 URLLC SI
	NR intra-UE prioritization/multiplexing
	· Discuss further prioritization and/or multiplexing behaviour among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities.
· Discuss further PHY layer impacts of enhancements agreed by RAN2 for DG vs. CG and CG vs. CG collisions.

	
	
	NR TSC-related enhancements
	· Discuss further PHY layer impacts of support of SPS enhancements (multiple configurations and shorter periodicities) based on RAN2 input.
· Discuss potential PHY impacts of support for TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities based on RAN2 input.

	
	RAN2: 2 TUs
	NR PDCP duplication enhancements
	· Finalize stage-2 discussions on PDCP duplication enhancements.
· Discuss stage-3 details and start capturing the agreements reached so far in stage-3 running CRs.

	
	
	NR intra-UE prioritization/multiplexing
	· Discuss stage-3 details and start capturing reached agreements in stage-3 running CR.

	
	
	NR TSC-related enhancements
	· Finalize stage-2 discussions for all the tasks.
· Discuss stage-3 details and start capturing the agreements reached so far in stage-3 running CRs.
· Make a final decision on the approach for Ethernet header compression based on IETF/IEEE reply LS(s).

	
	
	Higher-layer multi-connectivity
	· Address potential RAN2 impacts based on SA2 request, if any.

	
	RAN3: 1 TU
	NR PDCP duplication enhancements
	· Finalize stage-2 discussions on RAN impacts of support of more than 4 legs for PDCP duplication and more efficient DL PDCP duplication.
· Discuss stage-3 details and start capturing reached agreements in stage-3 running CRs

	
	
	NR TSC-related enhancements
	· Discuss further details of signalling of UE’s TSC traffic pattern related information and continue capturing the agreements in stage-3 running CRs.

	
	
	Higher-layer multi-connectivity
	· Address potential RAN3 impacts depending on SA2 progress.

	14 – 18 Oct. 2019
RAN1#98bis
RAN2#107bis
RAN3#105bis
	RAN1: treated as part of L1 URLLC SI
	All
	· Discuss further prioritization and/or multiplexing behaviour among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities.
· Discuss further PHY layer impacts of enhancements agreed by RAN2 for DG vs. CG and CG vs. CG collisions, support for TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities and support for SPS enhancements.

	
	RAN2: 3 TUs
	All
	· Continue discussing stage-3 details and updating running stage-3 CRs.

	
	RAN3: 1 TU
	All
	· Continue discussing stage-3 details and updating running stage-3 CRs.

	18 – 22 Nov. 2019
RAN1#99
RAN2#108
RAN3#106
	RAN1: treated as part of L1 URLLC SI
	All
	· Finalize discussions on all the topics
· Agree RAN1 CRs for submission to RAN plenary.

	
	RAN2: 3 TUs
	All
	· Agree stage-2 CR to be submitted for approval at RAN plenary.
· Finalize stage-3 aspects and update stage-3 CRs.

	
	RAN3: 1 TU
	All
	· Agree stage-2 CRs to be submitted for approval at RAN plenary.
· Finalize stage-3 aspects and update stage-3 CRs.

	24 – 28 Feb. 2020
RAN1#100
RAN2#109
RAN3#107
	RAN2: 3 TUs
	All
	· Finalization of all stage-3 CRs and ASN.1 for submission to RAN plenary.

	
	RAN3: 2 TUs
	All
	· Finalization of all stage-3 CRs and ASN.1 for submission to RAN plenary.



3	Summary
[bookmark: _Hlk4736209]RAN WGs are requested to take into account the proposed Work Plan.
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