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1 Introduction

This document motivates a requirement for New Study Item on NG-RAN Enhancements for URLLC.
2 Discussion
The requirements of low latency and higher reliability continue growing with new verticals e.g. V2X, IIOT. Solutions for high reliability were specified from system level i.e. PDCP duplication mechanism for high reliability over the air, Dual Connectivity based end to end Redundant User Plane Paths and support of redundant transmission on N3/N9 interfaces for high reliability communication in the network side. However, regarding how to reduce the latency for URLLC, it is mainly considered from the air interface perspectives in Rel-15 and Rel-16. There is no specific discussion on how to reduce the latency in the network side. The requirements of low latency are end to end, not only over the air. To reduce the end to end latency, making the shortest user plane traffic path in network side and reducing the number of intermediate processing nodes are also important.
Split NG-RAN architecture was defined in order to support flexible deployment and cloud implementation. The side effect is that the latency may be increased over the interfaces. In NG-RAN, it is the gNB-CU-CP to select the gNB-CU-UP. In 5GC, it is the SMF to select the UPF for serving the UE. There is no coordination on UPF and gNB-CU-UP selection. It is beneficial to select the pair of gNB-CU-UP and UPF that closes to each other in order to reduce the latency for URLLC service.
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Figure 1 NR-RAN architecture for separation of gNB-CU and gNB-DU, gNB-CU-CP and gNB-CU-UP 
Observation 1: Selection of gNB-CU-UP adjacent to the UPF is beneficial to reduce the latency.
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The current UP path are from DN<->UPF<->gNB-CU-UP<->gNB-DU (without considering intermediate UPF) before the last hop to the UE. There are three scenarios for disaggregated gNB. Distributed UP provides a local termination point for URLLC. 
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Figure 2 Scenarios for split NG-RAN 
Follow this spirit, the UPF could also be collocated with the UP which will further reduce the number of intermediate processing. It is possible from deployment point of view. However, the SMF has no any information whether the there is a collocated UPF or not for UPF selection. Further study is necessary to make it works in standard.
Observation 2: Collocation of UPF with gNB-CU-UP is beneficial to reduce the latency. Further study is necessary to make it works in standard.
In the industry scenario, many communication may happen internal the enterprise e.g collection of maintenance data and alarm reporting between the machine and the enterprise server. In this case, it would be beneficial the data can be directly between NG-RAN in enterprise local network and the enterprise server without going through the operator network. The scenario and solution for accessing the enterprise network from the NG-RAN deserve to be investigated.
Observation 3: Solutions for communication directly between NG-RAN in enterprise local network and enterprise server is beneficial.
In above, we analyzed some areas to improve the latency of URLLC in network side. Other technical areas can also be discussed if identified beneficial for URLLC.
3 Conclusion
Solutions for reliability for URLLC were specified in Rel-15/Rel-16. There is no specific discussion on how to reduce the latency in the network side. The requirements of low latency and higher reliability continue growing with new use cases and new verticals. Based on discussion in this paper, there are some technical areas to make the shortest user plane traffic path in network side and reducing the number of intermediate processing nodes.

We kindly ask RAN to approve the necessary SI in RP-191182 [3].
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