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1	Introduction
The aim of this document is to establish a work plan for Study on NR Industrial Internet of Things as agreed in [1] for each of the RAN WGs involved in the objectives of the study. The following objectives need to be addressed:
	1) L2/L3 enhancements:
a) Data duplication and multi-connectivity enhancements, including (RAN2/RAN3):
i) Resource efficient PDCP duplication e.g. coordination between the nodes for PDCP duplication activation and resource efficiency insurance, avoiding unnecessary duplicate transmissions etc.
ii) PDCP duplication with more than 2 copies leveraging (combination of) DC and CA, whereupon data transmission takes places from at most two nodes : assessment of the gains, and if beneficial, study the associated solutions. 
iii) Potential impacts of higher layer multi-connectivity as studied by SA2.

b) [bookmark: _Hlk523733459][bookmark: _Hlk524612594]UL/DL intra-UE prioritization/multiplexing, i.e. prioritization (for example dropping, delaying or puncturing lower priority service) between different categories of traffic in the UE, including both data and control channels and considering (RAN2/RAN1):
i) different latency and reliability requirements
ii) Different types of resource allocation for example grant-free and grant-based allocations
Note: RAN2 to start the work, RAN1 to take action based on RAN2 progress.

2) Time Sensitive Networking related enhancements:
a) Accurate reference timing: Delivery & related process (e.g. SIB delivery or RRC delivery to UEs, Multiple Transmission points) (RAN2/RAN3/RAN1)
b) Enhancements (e.g. for scheduling) to satisfy QoS for wireless Ethernet when using TSN traffic patterns as specified in TR 22.804 (RAN2/RAN1). Note: RAN2 to start the work, RAN1 to take action based on RAN2 progress.
c) [bookmark: _Hlk523734051]Ethernet header compression (RAN2):
i) [bookmark: _Hlk523734088]Analysis of the benefits and the scenario (e.g. what are the formats and size of Ethernet frame to be considered, are VLAN fields included, protocol termination etc.). 
ii) Definition of the requirements for a new header compression.
d) Performance evaluation of TSN requirements as captured in TR 22.804 clause 8.1 (RAN2/RAN1/RAN3)
NOTE: This task is related to TSN specific requirements, which are not evaluated as part of “Study on physical layer enhancements for NR ultra-reliable and low latency case”. It is not intended to discuss/agree additional simulation assumptions for this case. 
Note: RAN2 to start the work, RAN1 to take action based on RAN2 progress



2	Work Plan
Table 1 presents the Work Plan for NR Industrial IoT Study Item. The items, which are worth highlighting include:
· During the October meeting RAN2 should treat an LS from SA2 (see [2]) and discuss the approach to TSN related performance evaluation as requested by SA2, including:
· Agreeing on performance requirements to be analyzed on PHY layer by RAN1 
· Agreeing on the split of evaluation effort between RAN1, RAN2 and RAN3
Nokia has papers on that topic in [3] and [4].
· UL/DL intra-UE prioritization/multiplexing objective is expected to have significant impact to RAN1 and it is important to discuss the topic in RAN2 in October, so that RAN1 can start working on this as soon as possible
· In general, RAN2 should prioritize topics, which require RAN2 discussions before the related work can be started in other WGs, i.e. TSN performance evaluation, UL/DL intra-UE prioritization and QoS/scheduling enhancements for TSN use cases
· There is no RAN1 TU allocation for NR Industrial IoT SI, but as agreed by the RAN plenary, the aspects impacting PHY layer can be discussed as part of L1 URLLC enhancements SI if needed
· The FS_5G_URLLC SI from SA2 will conclude in November and it has a direct impact on the following objective: “Potential impacts of higher layer multi-connectivity as studied by SA2.”. In the Work Plan this objective is tentatively scheduled for October in RAN3, but the need for discussions will depend on SA2 progress on the topic.








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

	8-12 Oct. 2018 
RAN2#103bis
RAN3#101bis
	RAN2: 0.5TU

	Performance evaluation of TSN requirements as captured in TR 22.804 clause 8.1
	· Confirmation of the WG responsibilities for analysis of the particular requirements from TR 22.804 based on the LS from SA2 
· Analysis of RAN2 aspects of the requirements


	
	
	UL/DL intra-UE prioritization/multiplexing

	· Agreeing on the scenarios, which should be addressed and initial discussion on the solutions with a focus on identifying potential impacts to RAN1


	
	RAN3: 1TU
	Performance evaluation of TSN requirements as captured in TR 22.804 clause 8.1
	· Analysis of whether the synchronization requirements can be met from network interfaces point of view


	
	
	Accurate reference timing: Delivery & related process (e.g. SIB delivery or RRC delivery to UEs, Multiple Transmission points)

	· Discussion on how to support delivery of accurate reference timing from network architecture and interfaces point of view.

	
	
	Resource efficient PDCP duplication, e.g. coordination between the nodes for PDCP duplication activation and resource efficiency insurance, avoiding unnecessary duplicate transmissions etc.

	· Discussion on the issues with current PDCP duplication and initial discussion on directions of solutions and impacts on Xn and F1 interfaces 

	12 – 16 Nov. 2018
RAN1#95
RAN2#104
RAN3#102
	RAN1: treated as part of L1 URLLC SI
	Performance evaluation of TSN requirements as captured in TR 22.804 clause 8.1

Accurate reference timing: Delivery & related process (e.g. SIB delivery or RRC delivery to UEs, Multiple Transmission points)

	· Analysis of whether the TSN requirements on delay, reliability and synchronization can be met by current PHY specifications (analysis made as part of Physical Layer Enhancements for NR URLLC should be reused as much as possible)
· Discussion on PHY layer aspects of delivering accurate reference timing to the UEs


	
	
	UL/DL intra-UE prioritization/multiplexing

	· Addressing PHY layer impacts based on solutions discussed by RAN2

	
	RAN2: 1 TU
	UL/DL intra-UE prioritization/multiplexing

	· Further discussion on the solutions and potential impacts to RAN1



	
	
	Performance evaluation of TSN requirements as captured in TR 22.804 clause 8.1
Accurate reference timing: Delivery & related process (e.g. SIB delivery or RRC delivery to UEs, Multiple Transmission points)

Enhancements (e.g. for scheduling) to satisfy QoS for wireless Ethernet when using TSN traffic patterns as specified in TR 22.804 
	· Analysis of RAN2 aspects of the requirements
· Discuss L2/L3 enhancements required to deliver accurate reference timing
· Discuss potential enhancements with respects to scheduling and QoS based on the analysis


	
	
	PDCP duplication enhancements
	· Identification of the solutions to improve PDCP duplication efficiency (e.g. coordination between the nodes)
· Analysis of the benefits of PDCP duplication with more than 2 copies and initial identification of the potential solutions


	
	
	Ethernet header compression (RAN2)
	· Identifying the Ethernet frame structures and sizes to be considered
· Identification of the options on the node/layer hosting compression function
· Initial discussions on the requirements and potential solutions


	
	RAN3: 2 TUs
	Performance evaluation of TSN requirements as captured in TR 22.804 clause 8.1
	· Finalization of the analysis of RAN interfaces impact on synchronization

	
	
	Accurate reference timing: Delivery & related process (e.g. SIB delivery or RRC delivery to UEs, Multiple Transmission points)

	· Further discussion  on how to support delivery of accurate reference timing from network architecture and interfaces point of view.


	
	
	Resource efficient PDCP duplication e.g. coordination between the nodes for PDCP duplication activation and resource efficiency insurance, avoiding unnecessary duplicate transmissions
	· Further discussion on the solutions and impacts on Xn and F1 interfaces 


	
	
	Impacts of higher layer multi-connectivity as studied by SA2.

	· Identifying and initial discussion on impacts of SA2 multi-connectivity work

	21 – 25 Jan 2019
RAN1-AH-1901
	RAN1: 
treated as part of L1 URLLC SI
	Performance evaluation of TSN requirements as captured in TR 22.804 clause 8.1

Accurate reference timing: delivery & related process 

Enhancements (e.g. for scheduling) to satisfy QoS for wireless Ethernet when using TSN traffic patterns as specified in TR 22.804

	· Further analysis of whether the TSN requirements on delay, reliability and synchronization can be met by current PHY specifications
· Further discussion on PHY layer aspects of delivering accurate reference timing to the UEs
· Discussion on PHY layer aspects of the enhancements for scheduling and QoS


	
	
	UL/DL intra-UE prioritization/multiplexing

	· Addressing PHY layer impacts based on solutions discussed by RAN2

	25 Feb – 1 Mar 2019
RAN1#96
RAN2#105
RAN3#103
	RAN1: treated as part of L1 URLLC SI
	Performance evaluation of TSN requirements as captured in TR 22.804 clause 8.1

Accurate reference timing: delivery & related process 

Enhancements (e.g. for scheduling) to satisfy QoS for wireless Ethernet when using TSN traffic patterns as specified in TR 22.804

	· Finalization of PHY part of the TSN requirements analysis
· Finalization of discussion on PHY layer aspects of delivering accurate reference timing to the UEs
· Discussion on PHY layer aspects of the enhancements for scheduling and QoS


	
	
	UL/DL intra-UE prioritization/multiplexing

	· Addressing PHY layer impacts based on solutions discussed by RAN2 and RAN2 feedback

	
	RAN2: 1 TU
	UL/DL intra-UE prioritization/multiplexing

	· Finalization of remaining RAN2 aspects of the solutions



	
	
	Accurate reference timing

Enhancements (e.g. for scheduling) to satisfy QoS for wireless Ethernet when using TSN traffic patterns as specified in TR 22.804 
	· Finalize discussions on L2/L3 enhancements required to deliver accurate reference timing
· Finalize discussions on potential enhancements with respects to scheduling and QoS 


	
	
	PDCP duplication enhancements
	· Finalize discussions on the solutions to improve PDCP duplication efficiency (e.g. coordination between the nodes)
· Finalize discussions on the benefits of PDCP duplication with more than 2 copies and identified enhancements


	
	
	Potential impacts of higher layer multi-connectivity as studied by SA2.

	· Identification of potential impacts of multi-connectivity solutions studied by SA2 on RAN2 specifications

	
	
	Ethernet header compression (RAN2)
	· Finalize discussions on the identified solutions


	
	RAN3: 2 TUs
	Performance evaluation of TSN requirements as captured in TR 22.804 clause 8.1
	· Finalization of the analysis of RAN interfaces impact on synchronization

	
	
	Accurate reference timing: Delivery & related process (e.g. SIB delivery or RRC delivery to UEs, Multiple Transmission points)

	· Finalization of discussions on how to support delivery of accurate reference timing from network architecture and interfaces point of view.


	
	
	Resource efficient PDCP duplication e.g. coordination between the nodes for PDCP duplication activation and resource efficiency insurance, avoiding unnecessary duplicate transmissions
	· Further discussion on the solutions and impacts on Xn and F1 interfaces 


	
	
	Impacts of higher layer multi-connectivity as studied by SA2.

	· Finalizing the discussions on impacts of SA2 multi-connectivity work on RAN3 and their specifications

	
	All WGs
	Conclusions on the respective areas of the study and recommendations for the WI phase




3	Summary
Proposal: RAN2 is kindly requested to endorse the proposed Work Plan.
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