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1
Introduction
This contribution contains a Text Proposal with conclusions of NR Industrial IoT Study Item and recommendations for the WI phase.
<START OF THE TP>
7
Conclusions
RAN WGs analysed various issues and solutions as per the objectives described in [2] and the conclusions and recommendations are provided below for each of these objectives respectively.
PDCP duplication enhancements
Various enhancements for PDCP duplication framework were analysed, as captured in section 4.2, and the following is concluded:
-
For increased reliability, it is recommended to support PDCP duplication enhancement with up to 4 copies. To achieve that, it is recommended to specify the following enhancement:

-
Support of PDCP duplication with up to 4 RLC entities configured by RRC in architectural combinations including CA, and NR-DC in combination with CA. It is assumed that all RLC entities are configured with the same transmission mode.

-
Support of dynamic control of how a set or subset of configured RLC entities or legs are used by the UE for PDCP duplication, e.g. using MAC CE. Other methods of leg selection are not precluded.
-
The solutions to increase resource efficiency when PDCP duplication is activated were analysed, including: per-packet selective duplication, selective discard mechanism, activation/deactivation of PDCP duplication based on UE configurable criteria. Based on the analysis in the SI, as captured in section 4.2.1, it is recommended to specify activation/deactivation of PDCP duplication based on UE configurable criteria, provided that  complexity increase is reasonable.
Higher layer multi-connectivity impacts on RAN
RAN WGs have analysed higher layer multi-connectivity solutions as studied by SA2 and RAN impacts are explained in section 4.3. RAN impact analysis was communicated to SA2. Depending on further normative work in SA2, RAN2 and RAN3 may need to perform some specification work as well. 

Intra-UE prioritization and multiplexing
RAN 2 has analysed intra-UE prioritization and multiplexing for scenarios 1-5 as captured in section 5.2. It is deemed feasible to support enhanced prioritization between different traffic types and priorities as described by these scenarios. Additionally, a scenario where conflicts between multiple active configured grants occur should be addressed. In particular, based on the analysis, the following is recommended to be undertaken in the WI phase:

· Specification of MAC enhancements to address scenario 2 and conflicts involving multiple CGs.

· Address scenario 3 under the assumption that the later dynamic grant may always be prioritized over an earlier dynamic grant, e.g. by MAC generating a PDU for each grant and letting physical layer to handle the conflicting transmissions. Other solutions may be considered.

· Specification of grant prioritization in MAC based on LCH priorities and LCP restrictions for the cases where MAC prioritizes the grant.
· Address a resource collision between SR associating to high-priority traffic and uplink data of lower-priority traffic, e.g. by specifying a prioritization handling rule to determine whether to transmit SR or PUSCH based on, e.g. the priority of the LCH which triggers the SR and priorities of the data to be transmitted on the PUSCH resource.
Performance evaluation of TSN requirements
RAN WGs have analysed TSN requirements as captured in section 6.3.1 and it is concluded that NR, with some additional enhancements introduced in Rel-16, can meet the requirements in TS 22.104 with respect to latency, reliability and synchronization accuracy for some network configurations and deployments, but the performance depends on such aspects as utilized subcarrier spacing, FDD or TDD network type, backhaul type, cell density etc.
Accurate reference time provisioning
In order to enable precise time synchronization using 5G/NR system, it is recommended to specify accurate reference timing delivery from gNB to UE using broadcast and/or unicast RRC signalling. The signalling specified in Rel-15 for E-UTRA can be used as a baseline, but the time information should have granularity no higher than 50 ns. The final design may also depend on SA2 decision with respect to overall synchronization solution.
Enhancements (e.g. for scheduling) to satisfy QoS for wireless Ethernet when using TSN traffic patterns
Based on analysis of TSN traffic characteristics, the following enhancements are recommended for specification:
· Support of provisioning, from Core Network to RAN, of TSN traffic pattern related information such as message periodicity, message size, message arrival time at gNB (DL) and UE (UL).
· Support for multiple simultaneous active CG and SPS configurations for a given BWP of a UE.
· Support for shorter SPS periodicities than the existing ones
· Support of finer granularity of CG periodicities compared with existing ones

In addition, it is concluded that NR should address the following issues related to TSN traffic characteristics:

· Support TSN message periodicities with non-integer multiple of NR supported periodicities. Candidate solutions are captured in section 6.5.2. The choice and the details of the solution should be decided in WI phase.
· Support of efficient co-existence of periodic deterministic and non-periodic non-deterministic traffic. Candidate solutions are captured in section 6.5.2. The choice and the details of the solution should be decided in WI phase.

It is noted that the scheduling enhancements related to TSN traffic patterns may have impact on physical layer and RAN1 needs to be involved in the related work in WI phase.
Ethernet header compression
With respect to Ethernet header compression, RAN2 concluded that it beneficial in the context of Industrial IoT use cases. It is recommended to specify Ethernet header compression based on [UDC / RoHC / new algorithm]. 
 The solution for header compression should be built using the principles in Section 6.6.2.4. Compression of headers of other protocols (e.g. IP) is deemed to be of lower priority and should not be considered in Rel-16. 
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�Suggested by CATT – not sure this was agreed. Let’s hear more views.


�I think it was not clear from the e-mail discussion if that can be covered by existing mechanisms, but let’s check views from others 


�To be decided


�Depending on the type of algorithm we choose we may remove this.
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