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Introduction  
The study on NR Industrial IoT was finalized during RAN WGs meetings in February/March 2019. It was concluded that NR enhancements for better support of Industrial IoT use case are required and the related WID is provided in [1]. There are however some remaining points with respect to the scope of the NR IIoT WI, which need to be discussed and this contribution aims at resolving those.

Ethernet header compression
Ethernet header compression was discussed by RAN2 as part of the study on NR support Industrial IoT. It was concluded that such mechanism is beneficial for IIoT use case, but RAN2 could not conclude on which of the approaches to specify in WI phase. There are three candidate solutions:
1. Structure aware compression reusing RoHC algorithm by specifying new RoHC profile for Ethernet header.
2. Structure aware compression by specifying a new algorithm for Ethernet header compression.
3. Structure agnostic approach based on Uplink Data Compression mechanism using DEFLATE algorithm.
The indicative show of hands during RAN2#105 meeting showed that significant majority supports structure-aware approach (i.e. either option 1 or 2 above). There were concerns raised about DEFLATE algorithm’s capability to operate in RLC Unacknowledged Mode. DEFLATE algorithm relies on information about the previous packet to re-build the next arriving compressed packet. Therefore, in case of a single packet loss, it is almost certain that several subsequent packets will also be lost. For that reason, DEFLATE is normally applied to transmission modes which can ensure successful packet delivery via retransmissions. However, in IIoT use case which require very low latency, such transmission modes are not applicable. What is more, in TSN use case, in case several packets are lost in a row this may lead to exceeding so called survival time of the application and subsequently to an outage of the TSN system. To avoid that, NR system would have to operate with even more challenging reliability and BLER targets.
Observation 1: Structure agnostic compression algorithms cannot efficiently support Industrial IoT use cases and will decrease 5G system’s capability to meet Industrial IoT applications’ reliability requirements.
Proposal 1: NR IIoT WI should specify Ethernet header compression based on structure-aware approach.
Among structure-aware algorithms there was a clear majority for specifying new algorithm from scratch in 3GPP during indicative show of hands in RAN2.However, this resulted to a large extent from the fact that some companies were not sure about the formal feasibility of developing new RoHC profile in 3GPP without having to closely coordinate with IETF. According to us, this is not required and IETF already allows external bodies to specify their own RoHC profiles. However, to clarify this aspect, an LS to IETF and IEEE was sent by RAN2 in [2]. We believe that reusing RoHC profile is the most efficient way of supporting Ethernet header compression as it allows minimizing the required workload in RAN2 as well as reusing existing RoHC implementations and decreasing cost and TTM of the solution in consequence. We expect that the new algorithm which is proposed would reuse RoHC principles to a large extent, so something similar to RoHC profile would have to be developed. Thus, there is a common work to be done for both RoHC based and new Ethernet header compression algorithm. That means that initial work on structure aware compression algorithm can be started already while the decision on whether it should be based on RoHC or based on a new algorithm can be made after receiving IETF and IEEE replies.
Proposal 2: The decision on whether to reuse RoHC or develop a new algorithm can be made after receiving the reply from IETF and IEE.
NPN and CAG
Related LS were exchanged below, thus TSG RAN must provide some guidance to RAN2 and RAN3 regarding how to work on NPN in Rel16.
S2-1813393:
SA2 has been studying support of Vertical and LAN Services (FS_Vertical_LAN) for Release 16. One objective of this study is to identify 5GS enhancements to support non-public networks (NPN). SA2 has concluded to select solutions #1 and #2 from TR 23.734 to enable non-public networks. 
SA2 would like to inform RAN working groups that SA2 has agreed a work item to specify the functionality of solution #1 and #2 that have impact to RAN2 and RAN3 specifications. SA2 would therefore like to request RAN working groups to take this into account and specify the related RAN functionality.
R3-191101:
RAN3 thanks SA2 for the LS on RAN impact analysis of NPN.
RAN3 started to discuss RAN impact of NPN based on TR 23.734 and recently endorsed draft SA2 CRs. 
RAN3 expects TSG RAN to clarify the work plan for continuing respective work in RAN WGs.
R2-1902716:
RAN2 has discussed the SA2 LS R2-1900072/S2-1813393 on NPN and concluded that there are RAN2 impacts to support NPN.
RAN2 assumes that NPN should be supported by RAN in Rel-16. However, given that NPN is not within the scope of any existing RAN2 SI/WI, 3GPP RAN is requested to further discuss how to support this feature.
The above LS exchanges clearly require RAN guidance. There are some considerations as explained below.
· Support of TSC, NPN (Non-public networks) and CAG (Closed access group) is being developed as one package in SA2/SA3/CT (5GS Enhanced support of Vertical and LAN Services). 
· From RAN2 perspective, NPN and CAG are very similar features (e.g. support of additional information in SIB), so feature interaction needs to be considered.
· TSC use cases (e.g. factory automation) are among most probable implementations of isolated networks.
Therefore, we propose to work on NPN and CAG as per the following principle.
· RAN2 should be leading WG because UE is impacted.
· Both NPN and CAG should be included in the same WID 
· The work is tightly related to IIoT, thus should be included in IIoT WID in Release 16. 
Proposal 3: Support NPN and CAG use cases in the NR IIoT WID.
Intra-UE prioritization and multiplexing
The study relating to intra-UE prioritization/multiplexing was originally triggered by RAN2, by identifying the five scenarios that should be discussed in the SI phase:
R2-1818795:
RAN2 respectfully asks RAN1 to take the above information into account and study solutions for intra-UE traffic prioritization for the following five scenarios:
· Scenario 1: Intra-UE DL Prioritization
· Scenario 2: Intra-UE UL Prioritization – Resource Conflict between Configured and Dynamic Grant
· Scenario 3: Intra-UE UL Prioritization – Resource Conflict between Dynamic Grants
· Scenario 4: Intra-UE UL Prioritization – Resource Conflict between Control Channel and Control Channel
· Scenario 5: Intra-UE UL Prioritization – Resource Conflict between Control Channel and Data Channel
Additionally, RAN1 has agreed the support of multiple active configured grants and a LS has been sent for RAN2 in [3] to take this into account:
RAN1 would like to inform RAN2 on the following agreements made in RAN1.  
	Agreements:
· Multiple active configured grant configurations for a given BWP of a serving cell should be supported at least for different services/traffic types and/or for enhancing reliability and reducing latency 
· FFS details
· Note: it is understood that the above may be related to RAN2 led work on intra-UE multiplexing



Based on this request, it was agreed to support conflicts between multiple configured grants in addition to the previously agreed five scenarios. Scenario 2, 4, 5 as well as conflicts between multiple CGs can be either handled by modifying MAC behaviour or by enhancements in both PHY and MAC layers. It is thus natural to continue working on them within NR IIoT WI. On the other hand, RAN2 has not identified any impacts on MAC layer from scenarios 1 and 3 thus far, and even if such exist, they should be rather small. Furthermore, as raised in the e-mail discussion on the NR IIOT WID, at least scenario 3 is overlapping with an objective to specify “Out-of-order PUSCH scheduling” proposed for eURLLC WI. It is then worth discussing whether those scenarios should be kept in NR IIoT WI or moved to eURLLC WI.
Proposal 4: RAN should discuss whether to keep objectives relating to intra-UE prioritization/multiplexing of overlapping dynamic UL and DL assignments in NR IIoT WI or move them to eURLLC WI.
Scheduling enhancements for TSC
Enhancements towards scheduling were discussed as part of both NR IIoT and eURLLC SIs. In the former it was agreed that multiple active CG as well as SPS configurations should be supported. Additionally, it was deemed necessary to support shorter periodicities of SPS. eURLLC SI on the other hand reached similar conclusion, but only for Configured Grants. In consequence, the drafts of the two SIs contain similar objectives in that area. Draft WID of IIoT WI contains the following:
	· Support for multiple simultaneous active CG and semi-persistent scheduling (SPS) configurations for a given BWP of a UE. [RAN2, RAN1].
· Support for shorter SPS periodicities than the existing ones [RAN2, RAN1].



Draft WID of eURLLC in turn, contains the following objective:
	· 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 



To avoid duplicated work, the objective should be handled in a single WI. Since the CG enhancements were first decided in the eURLLC work, it may be more efficient to continue the work there. SPS enhancements originated solely from the need to support TSN traffic more efficiently and was not discussed in eURLLC SI. Therefore, we propose the following:
Proposal 5: Support for multiple CG configurations should be handled in eURLLC WI while enhancements to support multiple SPS configuration and shorter SPS periodicities should be handled in NR IIoT WI.
Even though support for multiple CG configurations would be handled in eURLLC WI, it is important that requirements of TSC traffic are met, e.g. in terms of how many simultaneous configurations should be supported.
Proposal 6: The work on multiple CG configurations support, if handled within eURLLC WI, should consider requirements of TSC traffic as studied in NR IIoT SI.
Multiple CG/SPS configurations for Uu interface were also deemed beneficial for V2X use cases as part of the related study. However, unless there are specific V2X related requirements identified for this, we propose that this enhancement is specified outside V2X WI, i.e. within eURLLC and NR IIoT WI.
Proposal 7: To avoid overlap with eURLLC and NR IIoT WIs, V2X WI should not specify support for multiple CG/SPS configurations.
Summary
RAN is respectfully requested to address remaining issues related to the scope of NR IIoT WI by discussing and agreeing the following proposals:
Proposal 1: NR IIoT WI should specify Ethernet header compression based on structure-aware approach.
Proposal 2: The decision on whether to reuse RoHC or develop a new algorithm can be made after receiving the reply from IETF and IEE.
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Proposal 4: RAN should discuss whether to keep objectives relating to intra-UE prioritization/multiplexing of overlapping dynamic UL and DL assignments in NR IIoT WI or move them to eURLLC WI.
Proposal 5: Support for multiple CG configurations should be handled in eURLLC WI while enhancements to support multiple SPS configuration and shorter SPS periodicities should be handled in NR IIoT WI.
Proposal 6: The work on multiple CG configurations support, if handled within eURLLC WI, should consider requirements of TSC traffic as studied in NR IIoT SI.
Proposal 7: To avoid overlap with eURLLC and NR IIoT WIs, V2X WI should not specify support for multiple CG/SPS configurations.
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