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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 15%, 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
	Overall progress
	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
	RAN2 reached rather baseline agreements on reusing MAC CE for duplication control in RAN2. No discussions in RAN3 so far.

	Enhancements for more resource efficient PDCP duplication:
· Enhanced PDC duplication activation/deactivation / per-packet selective duplication [RAN2]
· Enhancements in DL [RAN3]
	Poor/moderate
	Some progress in RAN3 with three potential solutions identified. Only initial discussions in RAN2 with no agreements so far.

	Higher-layer multi-connectivity enhancements
	Good
	RAN3 discussions progressing well even though a number of unclear aspects needs to be clarified by SA2 for further progress. 

	Intra-UE multiplexing [RAN2, RAN1]:
· PUSCH conflicts related to multiple overlapping grants
· PUSCH vs. PUCCH and PUCCH vs. PUCCH conflicts
	Poor
	The most contentious topic discussed in both WI meetings in RAN2, but with very limited agreements due to some doubts from the companies on the RAN1/RAN2 work split. Initial discussions in RAN1 only.

	Accurate reference time provisioning [RAN2]
	Very good
	Very good progress, some stage-3 level decisions already made. RAN3 may need to be involved to solve reference time encoding issues with CU-DU split architecture.

	TSC Assistance Information provisioning [RAN3]
	Poor (not discussed)
	Topic not discussed in RAN3 yet. Some SA2 clarifications are still expected.

	Scheduling enhancements [RAN2, RAN1]:
· Multiple SPS configurations
· Shorter SPS periodicities
· Non-aligned TSC message periodicities
	Good
	Good coordination between RAN2 and RAN1 with good progress in both WGs.

	Ethernet header compression
	Poor
	Very baseline principles of Ethernet header compression algorithm agreed.


 
As can be seen in the table, good progress was achieved for TSC related scheduling enhancements, accurate reference time provisioning and higher-layer multi-connectivity topics. Other topics have, so far, achieved limited progress. For most of the topics, intra-UE prioritization being the exception discussed later on, this is due to very limited time being spent on discussing the issues during the meetings. For each of the RAN2 meetings more than 200 company contributions were submitted and even though RAN2 is spending more time than allocated on IIoT WI-related online discussions, it was not possible to treat even a fraction of them. In fact, it was not possible to make any progress on some of them until now and for others, only very baseline rules were agreed as there was no time for more detailed discussions. 
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 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 move are given in the next section together with some additional considerations on IIoT WI scope clarifications.
IIoT WI objectives refinements
The rapporteur’s recommendation is to move the following objectives to Rel-17 and not treat them in Rel-16 WI on support of IIoT:
	Objective
	Rationale

	Ethernet header compression
	· With the decision not to reuse RoHC, very big workload is required to specify the feature, e.g. in the last RAN2 meeting it took quite some time to discuss the baseline principles, which in the end follow RoHC behaviour anyway 
· The feature is a good optimization, but only applicable to services with very short Ethernet frames carried over Uu interface, so absolute overhead reduction is limited

	PDCP duplication over more than 2 legs in UL
	· The gains in terms of reliability are achievable, but based on the analysis made in the SI phase, PDCP duplication over two legs with enhancements in L1 may already be sufficient for many IIoT use cases. Furthermore, additional gains in terms of reliability and latency can also, to some extent, be achieved via resource efficiency improvements of PDCP duplication.



Proposal 1: RAN plenary is requested to consider moving objectives of Ethernet header compression and PDCP duplication over more than 2 legs in UL to Rel-17.
On top of the above two bullets, also the following items could be considered for delay until Rel-17, but according to the rapporteur, this is not necessary:
· Enhancements for more efficient PDCP duplication in UL – this objective will become more straightforward once the focus will be on duplication enhancements for duplication with 2 legs only. At the same time, more resource efficient PDCP duplication usage may not only decrease overhead on the radio interface, but also improve overall system efficiency in terms of reliability and latency thanks to positive impact on network load and interference. On the other hand, it is important to ensure that the enhancements specified in Rel-16 for this can be in future extended to apply to more than 2 legs, which can be clarified in the WID. 
· DL PDCP enhancements for both reliability and efficiency – these enhancements are contained in RAN3 only which is less overloaded. Furthermore, the enhancements for those, since not affecting the UE, are expected to require less work to be finalized.
Clarifications of WG objectives
Two of the objectives in the current WID on IIoT from [2] may require small clarifications: accurate reference time provisioning and intra-UE prioritization.
For the first one, an issue of time reference information encoding in the CU-DU split was brought up in RAN3. Even though RAN3 is already working on resolving it and some agreements were reached even for Rel-15 baseline, it would be worth adding RAN3 for the respective objective in the WID to make sure this issue gets eventually resolved for IIoT use cases as well.
For intra-UE multiplexing, as mentioned in section 2, poor progress was achieved even thought the topic was discussed for two consecutive meetings in RAN2. The main confusion seems to come from the fact that some companies believe that solutions developed by RAN1 as part of the objective on “UL data/control and control/control resource collision” may also, in some cases, be applied to the objective on “resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs”. However, there is a clear RAN2 only objective in the WID:
· Specify PUSCH grant prioritization based on LCH priorities and LCP restrictions for the cases where MAC prioritizes the grant [RAN2].
[bookmark: _GoBack]Even though RAN2 is the only responsible WG for this objective, the progress could not be achieved, since some companies indicated there may be correlation with PUCCH vs. PUSCH prioritization objective, which is handled mostly by RAN1. Since RAN1 did not progress on the latter, also the progress on the former was stalled even though there was a clear potential for agreements and progress in RAN2. Such situation is clearly non-optimal, especially considering the fact that the objective is led by the WG which did have time to discuss the issue and could move forward (RAN2 in this case). It is of course natural to take into consideration solutions being developed in other WGs. However, this has to be based on the agreements in that WG and not on the speculation of the possible outcome. In the absence of the relevant agreements in the other WG, a leading WG should be able to make agreements and revisit those once more information by the other WG is provided. 
It is therefore proposed to clarify in the WID that the objective on “resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs” can be progressed by RAN2 without waiting for RAN1 progress on “UL data/control and control/control resource collision” objective and, vice versa, RAN1 can progress on the WI objectives where they are lead WG without waiting for RAN2. At the same time, a note should be added that in case a correlation between those two objectives is identified after RAN1 progresses the issue, it should be taken into consideration in RAN2 work.
Those clarifications, together with the Rel-16 IIoT WI scope reduction are captured in the revised WID in [3].
Proposal 2: RAN plenary is requested to discuss and agree the revised scope of the NR IIoT WI as provided in RP-191337.
Summary
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.
Proposal 1: RAN plenary is requested to consider moving objectives of Ethernet header compression and PDCP duplication over more than 2 legs in UL to Rel-17.
Proposal 2: RAN plenary is requested to discuss and agree the revised scope of the NR IIoT WI as provided in RP-191337.
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