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Introduction  
The Status Report for WI on support of NR Industrial Internet of Things in [1] has provided the completion rate of the WI on the level of 30%, which is behind the schedule. This document provides rapporteur view on the reason for such situation and the proposed corrective means.

Summary of progress in IIoT WI
The status report details the agreements made for the particular WI objectives, but below rapporteur’s more detailed analysis for each of the objectives:
	Objective
	Progress until June 2019 (as per RP-191338)
	Current progress estimation
	Comments

	PDCP duplication enhancements for reliability [RAN2, RAN3]:
· PDCP duplication with up to 4 RLC entities for architectures with CA only and NR-DC + CA 
· Mechanisms for dynamic control of duplication
	Poor
	Moderate/good
	Further principles and MAC design options were agreed during RAN2#107. Discussions in RAN3 pending RAN2 further RAN2 progress and input.

	Enhancements for more resource efficient PDCP duplication:
· Enhanced PDCP duplication activation/deactivation / per-packet selective duplication [RAN2]
· Enhancements in DL [RAN3]
	Poor/moderate
	Very poor for RAN2 part
Moderate for RAN3 part
	Three potential solutions identified by RAN3 already in Q2, but no time to discuss the topic further during RAN3#105. 
In RAN2, even though an e-mail discussion was held before RAN2#107 meeting, no agreement could be reached during the meeting itself for UE based or per-packet selective duplication, i.e. there is still not a single agreement on this topic in RAN2.

	Higher-layer multi-connectivity enhancements
	Good
	Good
	Some aspects clarified by SA2. Stage-2 running CR agreed. Stage-3 details (i.e. impact on various RAN interfaces) discussed initially. 

	Intra-UE multiplexing [RAN2, RAN1]:
· PUSCH conflicts related to multiple overlapping grants
· PUSCH vs. PUCCH and PUCCH vs. PUCCH conflicts
	Poor
	Moderate in RAN2
Poor in RAN1
	After contentious discussions for several meetings already, good progress has been eventually reached in RAN2. Only initial discussions took place in RAN1 listing only the scenarios and potential solutions for some of them (no agreements on which to support).

	Accurate reference time provisioning [RAN2, RAN3]
	Very good
	Very good
	Very good progress, RRC baseline CR agreed for this topic. RAN3 made agreements on reference time information delivery in CU-DU split architectures, but further discussions are needed.

	TSC Assistance Information provisioning [RAN3]
	Poor (not discussed)
	Good
	Baseline CR agreed. Some RAN2/SA2 clarifications are still expected.

	Scheduling enhancements [RAN2, RAN1]:
· Multiple SPS configurations
· Shorter SPS periodicities
· Non-aligned TSC message periodicities
	Good
	Good
	Even though the topic was not discussed during RAN2#107 meeting due to lack of time, RAN1 managed to make further progress and the overall progress is good.

	Ethernet header compression
	Poor
	Poor
	Very baseline principles of Ethernet header compression algorithm agreed in Q2. Topic was not discussed during RAN2#107 meeting due to lack of time.


 
As can be seen in the table, good progress was achieved for network-controlled PDCP duplication enhancements with up to 4 legs, TSCAI provisioning, TSC related scheduling enhancements, accurate reference time provisioning and higher-layer multi-connectivity topics. Enhancements for more resource efficient PDCP duplication in DL, intra-UE prioritization (RAN2 part), are progressing moderately well. The progress for enhancements for more resource efficient PDCP duplication based on UE configurable criteria or per-packet selective duplication, intra-UE multiplexing (RAN1 part) and Ethernet header compression objectives are not progressing well, either because the discussions are very contentious or because due to lack of time to handle all the objectives during meetings. 
Observation 1: Considering current TU allocation, the scope of IIoT WI is too broad to allow for efficient discussions and progress on all of the objectives.
It is then rapporteur’s recommendation for RAN plenary to consider modifying or moving some of the objectives to Rel-17 where further work on enhancements towards Industrial IoT support is expected. Rapporteur’s views on which items to modify or move are given in the next section. 
IIoT WI objectives refinements
The rapporteur’s recommendation is to make the following adjustments to IIoT WI:
	Objective refinement
	Rationale

	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].
	It is proposed to remove this objective and focus on enhancements of duplication with up to 4 legs. This objective, despite having been allocated a long e-mail discussion and big amount of online time, has not reached a single agreement with negative outlook for future, considering the number of different options being proposed. RAN2 has also decided to de-prioritize the topic at least for the next meeting, which will leave insufficient time to discuss all stage-2 and stage-3 details within Rel-16 timeframe. 

	Specify enhancements to address potential impacts of higher-layer multi-connectivity based on SA2 progress and request [RAN2, RAN3].
	No RAN2 impacts were identified so far and no are expected.

	Specify enhancements to address resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs based on LCH priorities and LCP restrictions [RAN2]:, RAN1].
NOTE: Only the prioritization between the overlapping grants for which the transmission has not yet been requested from PHY layer by MAC is considered.
Specify PUSCH grant prioritization based on LCH priorities and LCP restrictions for the cases where MAC prioritizes the grant [RAN2].
	[bookmark: _GoBack]The topic has made some relatively good progress during the last RAN2 meeting, but there is still no progress in RAN1 on data vs. data prioritization. Considering that RAN1 has only two meetings left for Rel-16, there is no chance of finalizing this objective in RAN1 on time. At the same time, it consumes TUs, which could be devoted to objectives of eURLLC, some of which are behind the schedule as indicated in our Tdoc on that topic in [2]. Additionally, lack of RAN1 progress slows down the progress in RAN2 as well while RAN2 is able to finalize the MAC contained solutions without impact on PHY layer. It is then proposed to continue in RAN2 with MAC based prioritization for which good progress was achieved and which is sufficiently mature. Furthermore, it is proposed that in Rel-16 prioritization is restricted only to the cases where the transmission for neither of the grants has been already requested from PHY layer by MAC. This way, RAN1 would not have to discuss how to handle the requests of new transmission overlapping with an on-going PUSCH (e.g. whether to cancel, puncture, stop the on-going transmission etc.), how to deal with the cases where high priority ACK is multiplexed with PUSCH which is to be pre-empted etc. In fact, with such an assumption, there are no physical layer impacts, which allows RAN1 to focus on finalizing other objectives.
Observation 2: By restricting intra-UE prioritization of PUSCH vs. PUSCH only to the case where the transmission for neither of the grants has been already requested from PHY layer by MAC, any PHY impacts are avoided.
It is also noted that this approach dos not prevent further enhancements for intra-UE prioritization in Rel-17, including the ones where physical layer plays pivotal role.

	Address UL data/control and control/control resource collision by:
Sspecifying 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].
NOTE: Only the prioritization between the SR and PUSCH for which the transmission has not yet been requested from PHY layer by MAC is considered.
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].
	Good progress was made in RAN2 for SR vs. PUSCH prioritization. RAN1 managed only to list overall options for a subset of control vs. control resource collision cases and, similarly as for data vs. data prioritization, there is no chance of finalizing the remaining aspects within Rel-16 timeframe. The same assumption and way forward as for PUSCH vs. PUSCH prioritization is proposed, i.e. RAN2 should continue with SR vs. PUSCH prioritization with the assumption that the prioritization for the overlapping SR and PUSCH takes place before requesting to transmit any of them from PHY layer. This way, there will be no PHY layer impacts.
Observation 3: By restricting intra-UE prioritization of SR vs. PUSCH only to the case where the transmission for neither SR nor PUSCH has been already requested from PHY layer by MAC, any PHY impacts are avoided.

	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.
	Even though the topic has not progressed during RAN2#107 meeting, there is an e-mail discussion agreed and there is some willingness from companies to have it specified in Rel-16. However, considering the poor progress thus far and that the solution will not reuse RoHC directly, it seems impossible to accomplish the LTE part of the objective.



Proposal 1: RAN plenary is requested to agree on the modifications to IIoT WI scope as proposed above.
Summary
The contribution discussed the status of Industrial IoT WI in detail. It is noted that the WI is behind schedule and that it is clear that some parts of the objectives cannot be finalized within Rel-16 timeframe. In particular, the following observations and proposal are made:
Observation 1: Considering current TU allocation, the scope of IIoT WI is too broad to allow for efficient discussions and progress on all of the objectives.
Observation 2: By restricting intra-UE prioritization of PUSCH vs. PUSCH only to the case where the transmission for neither of the grants has been already requested from PHY layer by MAC, any PHY impacts are avoided.
Observation 3: By restricting intra-UE prioritization of SR vs. PUSCH only to the case where the transmission for neither SR nor PUSCH has been already requested from PHY layer by MAC, any PHY impacts are avoided.
Proposal 1: RAN plenary is requested to agree on the modifications to IIoT WI scope as proposed above.
The revised WID proposal can be found in [3].
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