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Introduction
In RAN#83 plenary meeting, the Rel-16 IIoT work item [1] has been approved and later revised in RAN#84 plenary meeting [2] in which RAN3 was added for the accurate reference timing delivery. 
In this contribution, we discuss the progress of the work item, and how the work item scope can be adjusted so that it can be completed on time and produce high-quality specification work.
[bookmark: _Ref178064866]Discussion
It is agreed in RAN2#107 [4] under the discussion of eURLLC WI that “UL intra-UE prioritization and enhanced UL CG transmission should be discussed and addressed under RAN2 IIOT WI while the other objectives should be discussed under RAN2 eURLLC WI”.  In the approved eURLLC WI, the only objective that has explicit RAN2 impacts is UL configured grant: 
· [bookmark: OLE_LINK17][bookmark: OLE_LINK2]Specification of enhanced UL configured grant transmission [RAN1, RAN2]
· Multiple active configured grant type 1 and type 2 configurations for a given BWP of a serving cell 
· [bookmark: OLE_LINK14][bookmark: OLE_LINK15]Note: V2X use cases are also considered 
This means that there is very little (if any) to be discussed in the RAN2 eURLLC WI which has time allocation in RAN2#108 (0.5TU) and RAN2#109 (1TU).  As indicated above by the agreements, there are close relations between eURLLC WI and IIoT WI, and thus the discussion would be more efficient if RAN2 can jointly treat the two WIs together. Therefore, we propose to move all RAN2 time in eURLLC work item into the IIoT Work item and the RAN2 impacts from eURLLC WI can be jointly discussed with IIoT item. 
[bookmark: _Toc18946744]Allocate all RAN2 time unit from eURLLC WI to IIoT WI and RAN2 impacts from eURLLC WI are jointly discussed with IIoT WI. 

Another issue of IIoT work item is, several technical topics require RAN1 investigation. However, no time unit is allocated in RAN1 for IIoT. Instead, it was assumed that some time can be carved out from RAN1-led eURLLC work item to handle the IIoT related RAN1 work. This caused IIoT related RAN1 work to be assigned relatively low priority in the RAN1 eURLLC work plan. 
[bookmark: _Toc18679811]No RAN1 time unit has been allocated for IIoT work item.
[bookmark: _Toc18946745][bookmark: _GoBack]Allocate RAN1-time to IIoT WI, e.g. 0.5 TUs.
If dedicated time unit cannot be provided in RAN1, then correspondingly IIoT related RAN1 work should be reduced in scope. Furthermore, it is agreed in RAN2#107 [4] that RAN2 will de-prioritize work on intra-UE prioritization until RAN1 has made more progress. 

In the sections below, we make recommendations on scope adjustment, taking into the progress in RAN2 and RAN1 to-date.

UL Data/Control and Control/Control Resource Collision 
One objective of the IIoT work item that is being treated in both RAN1 and RAN2 is resolving a collision between resources for UL control/data transmissions with different priorities. So far RAN1 has identified 18 different collision scenarios that need to be addressed and resolved. In RAN1#97 some preliminary agreements were made on some scenarios, but there are many open issues left for further studies. 

So far the options that RAN1 has discussed include multiplexing the colliding UL data/control channels, or dropping the lower priority data/control channel. However, it is noticed that multiplexing solutions involves conditions and also solutions that are specific to each scenario. This can potentially take a considerable amount of discussion to resolve all such scenarios.

Furthermore, in RAN2#107 the following agreement was made:
· R2 will de-prioritize work on intra-UE prioritization until R1 has made more progress.

This means that even if RAN1 manages to finalize the work by RAN#86, there is only one meeting left for RAN2 to finalize the related RRC and MAC specification which in our view is difficult to achieve. 
A solution that has been proposed is not to treat the intra-UE collision scenarios in Rel-16. However, leaving some of the collision cases unresolved can have a large impact on the network performance. As one example if URLLC SR is configured with a short periodicity of 2 symbols, then to avoid a collision between eMBB UL data with URLLC SR, there should be basically no PUSCH scheduled for every other symbol. This is a serious limitation and should be avoided in order to make network operating efficiently.

[bookmark: _Toc18930248]Down-prioritizing the intra-UE collision scenarios, i.e. not treating the collision scenarios can have serious impact on simultaneous operation of eMBB and URLLC services. 

To simplify the task and make it manageable to finalize the IIoT work item in time, we propose that only prioritization behavior is considered, with the deprioritized signal or channel discarded. The specific enhancements related with multiplexing can be left for later releases.

[bookmark: _Toc18930249][bookmark: _Toc18946746]In Rel-16, only consider prioritization (i.e. not “multiplexing”) behavior for resource collision among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities (including the cases with UCI on PUCCH and UCI on PUSCH)

This can be achieved by revising the objective to the following [1]:
· 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].

Ethernet header compression 
Another objective of the IIoT work item is to specify Ethernet header compression. This objective is also considered for LTE. Extending ROHC was one of the candidate solutions when the work item was first approved. If extending ROHC were agreed, then extending the solution to LTE would be rather straightforward by adding a new ROHC profile ID. 
However, it is agreed in RAN2#105bis that 3GPP develop Ethernet header compression 100% in 3GPP TS (not by extending ROHC). RAN2 has just started to discuss the design principle in the last meeting and we will develop Ethernet header compression by extending NR PDCP.  Indeed, there was even no time to discuss Ethernet header compression in the RAN2#107 meeting.
Although the solutions on principle level could be similar, we would expect significant differences in detail when they come to LTE specification, for example, the LTE PDCP PDU format, feedback mechanisms, the impacts to LTE RRC specification, etc.  Furthermore, it is written that we should revisit the LTE specification in this meeting (RAN#85). 
Therefore, we recommend the support of Ethernet header compression on LTE to be removed from the WI. 
[bookmark: _Toc18946747]Support of Ethernet header compression solution for LTE is down-prioritized from the work item.

This can be achieved by revising objective 
3. The detailed objectives for NR TSC-related enhancements include:
…
· [bookmark: _Hlk9851772]Specify Ethernet header compression based on structure-aware algorithm [RAN2].
· [bookmark: _Hlk9851909]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.

PDCP duplication
When it comes to enhancements for more resource efficient PDCP duplication and the activation/deactivation thereof, the current WI scope includes examples of mechanisms based on MAC CE or UE configurable criteria. Also, per-packet selective duplication is considered in the scope. 
MAC CE based methods were agreed and progressed in RAN2#107. However, resulting from the outcome of the RAN2 email discussion 106#54 and discussions in RAN2#107, it became clear that no consensus could be found on benefit of supporting such UE-based mechanism for activation/deactivation, nor on how per-packet selective duplication should be considered. Then, it was agreed in RAN2#107, that this topic is treated with less priority at least for the next meeting. Given the limited remaining time for this work item, it is proposed to down-prioritize the work on UE-based methods for activation/deactivation as well as per-packet selective duplication in this Rel-16 WI. Given also that a working alternative solution, i.e. based on MAC CE, is agreed.
[bookmark: _Toc18678212][bookmark: _Toc18946748]UE-based mechanisms as well as per-packet selective duplication are down-prioritized in Rel-16.

This can be achieved by revising objective 
1.  The detailed objectives for NR PDCP duplication enhancements are:
...
· Specify enhancements for more resource efficient PDCP duplication by enhancing PDCP duplication activation/deactivation mechanisms (e.g. by MAC CE based or based on UE configurable criteria), provided that complexity increase is reasonable. Per-packet selective duplication can also be considered. [RAN2].

Conclusion
In the previous sections we made the following observations: 
Observation 1	No RAN1 time unit has been allocated for IIoT work item.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Allocate all RAN2 time unit from eURLLC WI to IIoT WI and RAN2 impacts from eURLLC WI are jointly discussed with IIoT WI.
Proposal 2	Allocate RAN1-time to IIoT WI, e.g. 0.25 TUs.
Proposal 3	In Rel-16, only consider prioritization (i.e. not “multiplexing”) behavior for resource collision among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities (including the cases with UCI on PUCCH and UCI on PUSCH)
Proposal 4	Support of Ethernet header compression solution for LTE is down-prioritized from the work item.
Proposal 5	UE-based mechanisms as well as per-packet selective duplication are down-prioritized in Rel-16.
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