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1. Introduction
This document discusses the applicability of enabling some of the techniques considered for Release 16 NR-IIoT for LTE networks and makes some proposals for a way forward.
2. Discussion
2.1	NR IIoT studies
Part of the objectives of the RAN2-led Study Item on NR IIoT was to consider applicability of some aspects for LTE. Such applicability has not been considered in the formal technical report, and a follow up NR IIoT work item is proposed for the current meeting. Therefore, it makes sense to consider which things could easily be applied to LTE and provide benefit to IIoT customers.
The service requirements of industrial networks tend to involve 3 parameters:
· Latency
· Reliability
· Availability
Applications may require high performance on just one of these areas, or more than one. See SA1 TS22.104 [1] for some examples of industry automation service requirements.
Ultra low latency is only one aspect of the work, and the SA2 SID on 5G_URLLC (key Issue #1 in TR 23.725) has extensively studied “high availability” using duplicated, independent (sub)systems, and has created normative specifications for their use on NG-RAN (i.e. both NR and LTE RATs). With these approaches, their applicable-latency is anything below the time it takes to detect a communication break plus the time taken to establish a new connection, i.e. anything below 50-100ms, and hence are clearly applicable on both LTE and NR. Their use on the LTE RAT would be useful especially where macro networks are required to provide some industrial network capability, e.g. for SMEs.
2.2	LTE analysis compared to current objectives scope for NR IIoT
Techniques already specified for LTE in Release 15
For the following techniques, there has already been some specification work within LTE, so further work in Release 16 might not be required:
· Time synchronised networking broadcast of high accuracy time in the cells
· PDCP duplication (although EN-DC, NE-DC applicability is valid if not yet there)
Ethernet handling and header compression
SA2 has recently agreed to add an “Ethernet PDN type” to EPS, so it would seem relevant to also apply Ethernet Header Compression to LTE for EPS and 5GS. NR PDCP is largely similar to LTE PDCP, so it is expected that any Ethernet Header Compression applied to NR could easily be transposed to enable support for LTE networks.
 
Multi-connectivity for high availability
SA2 has recently studied e2e solutions for enabling high availability (see TR23.725 [2]), with duplicate e2e connections as well as a duplication of intermediate connection components for 5GS/NG-RAN all considered. As part of the SA2 discussions on the Dual Connectivity approach (solution #2 in TR 23.725), it was stated that enhancements to SRB3 would also provide some resilience against failure of the control plane entity in the Master Cell group. Considering that NG-RAN is equally able to provide LTE connectivity, and that the changes to RAN seem to be minimal, it seems to be justifiable to also enable these solutions for LTE within NG-RAN (Option 4, Option 5 and Option 7 architectures).
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Scheduling improvements
It may be questionable if such changes for LTE are really warranted, especially if it impacts the MAC design, and it may be difficult to transpose the solution from NR to LTE. 

Intra-UE traffic prioritisation
Similar to the scheduling improvement aspects, it may not be so simple to transpose the solution for this to the LTE UE. Also there may be alternative ways of allowing this to work with LTE, without changing the radio design inside the UE.

3. Proposal
It is proposed that the following components are enabled for LTE IIOT as part of the Release 16 IIoT work item within TSG RAN:
· Ethernet Header Compression
· Multi-Connectivity solutions
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