
3GPP TSG RAN#75
RP-170357
Dubrovnik, Croatia, 6 – 9 March 2017
Agenda Item:
9.1 
Source: 
Huawei, Huawei Device
Title:  
Discussion on NR sidelink
Document for:
Decision


1 Introduction

This document will generally discuss the NR sidelink, including use cases/scenarios as well as the study organization and time-plan.
2 Scenarios and Requirements
2.1 SA1 SMARTER mIoT related scenarios and requirements

In the SMARTER work item in SA1, a number of scenarios and requirements were identified that require sidelink communication, especially in mIoT related areas but also relating to eMBB and URLLC.
The SMARTER use cases from [1] introduced the concept of different “connectivity models”, in which the communication between a 3GPP network and a UE may be “direct” or “indirect”, while also considering the model of short range communication among multiple UEs; see Figure 1.
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Figure 1: Direct and indirect 3GPP communication

In the direct connection, the UE communicates with the network over the Uu interface according to the familiar cellular model.  In indirect 3GPP communication, the communications link goes through a UE-to-network relaying device such as another UE, before being carried over Uu interface to the network.  The link between the end or “remote” UE and the intermediate or “relay” UE is considered as being any of a number of short range technologies, including 3GPP D2D technology (PC5 interface in LTE, not yet designed in NR).  The 3GPP sidelink is viewed as an essential aspect of the indirect connectivity model, since it enables end-to-end provision of services within the 3GPP ecosystem, allowing provision of such features as QoS that would be difficult to ensure over a non-3GPP link.
The fast-growing ecosystem of wearable devices provides another use case for the UE-to-network relay approach.  Wearables are sensitive to battery life and often have form factor limitations, meaning that they benefit particularly from the power savings obtainable via relaying; in addition, they are normally collocated with the user’s own smartphone, offering a convenient device to perform the relaying service.  Wearables have been a primary focus of the FeD2D study item for LTE Rel-15 ([2]).
2.2 CPE (super UE) related scenario and requirements

An additional identified area where UE-to-network relaying and device to device communication becomes important is in the deployment case of a “super UE” deployed as customer premises equipment (CPE) to provide an aggregated link to the cellular network for multiple devices.
For instance, a customer building could contain a large number of devices whose coverage towards the cellular network is impaired by deep indoor conditions, particularly in higher frequency cellular deployments where penetration is poor.  Such a scenario can be addressed by a CPE gateway, as shown in Figure 2 below.
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Figure 2: CPE gateway deployment
Using a “super UE” device with high capabilities in this role naturally enhances the performance of the CPE as a cellular gateway.  Examples could include higher transmission power and/or antenna gain as compared to a mobile handset, high rank MIMO capabilities, and so on.  In addition, for high frequency deployments where beamforming is needed and building penetration is poor, the CPE can act as a fixed access point, allowing beamforming from the cellular infrastructure while operating at shorter range, and potentially in a lower frequency range, towards the end user devices.
In this scenario the Uu interface between the CPE and cellular network is always licensed; the short range interfaces between the CPE and user devices may use licensed spectrum (to support high QoS) or unlicensed spectrum (supporting best effort data transmission).  The fixed nature of the CPE allows deployment optimization by the operator, and exempts it from many of the concerns of a mobile UE; for instance, the CPE may have an external power supply, meaning that power consumption and standby time are not major issues.  Effectively, the UE-to-network relaying relationship allows the battery-limited UEs within the building to “offload” some of their power consumption to the non-battery-constrained CPE, while benefitting from the latter’s high capabilities to increase throughput on the (typically limiting) Uu link.
2.3 UE-relay and sidelink in car, bus, train

When a UE is on board a moving vehicle, it typically experiences significant penetration loss due to the vehicle shell, as well as frequent handovers that can cause service disruption.  Also, vehicles often contain multiple devices, such as telemetry and IoT devices together with one or more smartphones in a car, or large numbers of smartphones on a bus or train.  This clustering can cause problems due to the handovers occurring in tight groups as the vehicle crosses a cell boundary.  These issues can be substantially addressed by having a relay device on board the vehicle, which could be a high capability UE similar to the CPE example of section 2.2 above.
In a scenario such as a high-speed train, where the UEs move collectively in a semi-static environment in contrast to the high mobility of the train with respect to the fixed network, UE-to-network relaying allows the relay device to handle the mobility as a single event, reducing over-the-air signaling for handover procedures and minimizing the service interruption for the individual UEs.  Moreover, the UEs may be able to operate towards the relay device in a virtual MIMO configuration, thus offering an improved experience to the end users with higher data throughput.  Such a cooperative configuration is enabled by efficient coordination over a high capability sidelink interface between the end user UEs and the relay UE.
2.4 Advanced V2X services
The LTE-V2X feature completed in Rel-14 provides a solid foundation of 3GPP support on V2X communications, including vehicle-safety applications. Currently, SA1 is working on enhancement of 3GPP support for V2X services [4]. SA1 had identified 25 use cases for advanced V2X services and they are categorized into four use case groups: vehicles platooning, extended sensors, advanced driving and remote driving. From RAN perspective, these advanced V2X services raise more stringent requirements in terms of data rate, reliability, latency, communication range and positioning accuracy, and some of the stringent requirements are quite challenge to LTE-V2X and its evolutions. For example, for extended sensors the maximum requirement on data rate is around 1Gbps, which requires the design of NR sidelink over mmWave (e.g. in 63 - 64Ghz) where sufficient frequency bandwidth can be provided.

[image: image3]
Figure 3: Advanced V2X services (vehicles platooning, extended sensors, advanced driving and remote driving)

3 NR sidelink study organization and time-plan
Based on section 2, it is expected that NR sidelink needs to address different use cases and scenarios (i.e. wearable, CPE, mobile relay, V2V, public safety communication, etc), to address a wider variety of device types (i.e. low complexity/low power mIoT devices and high-end CPEs), to address different spectrum situations (i.e. both licensed spectrum and unlicensed spectrum, both sub-6Ghz spectrum and mmWave), and to address different KPI requirements (e.g. both low data rate and high data rate). Learn the lesson from the LTE sidelink, it is beneficial consider a flexible but unified design for NR slidelink from the very beginning, which is adaptive to different scenarios and requirements based on the network configuration, similar to the NR UU design with flexible frame structure and numerology etc. Of course, it could also be considered to prioritize between different aspects where there is clear and urgent commercial demand to support particular use cases/scenarios, considering sufficient forward compatibility to ensure that NR slidelink can meet the requirements of other use cases/scenarios in the future.
In the RAN #74 meeting, for NR Rel-15 it was agreed to proceed with one single WI together with several potential SIs. From physical layer perspective, the standardization of frame structure, Numerology, DL data/control channel design, UL data/control design, and reference signal etc for NR UU should be considered as the basis/reference for the design of NR sidelink. Starting of the NR sidelink study item head of the completion NR UU design is not efficient from project management perspective given that it may lead to duplicated discussions and un-unified designs. 
4 Summary
In this contribution, we discussed the deployment scenarios of NR Sidelink as well as the NR sidelink study scope and time-plan. We have the following proposal:
Proposal: NR Sidelink study item should not be started before the basic NR UU design (i.e. on frame structure, numerology and reference signal etc) are are completed.
5 References

[1] TS 22.261, “Service requirements for next generation new services and markets”, Rel.15
[2] RP-161839, “Further Enhancements to LTE Device to Device, UE to Network Relays for IoT and Wearables”, RAN#73, Huawei et al.

[3] TR 22.862, “Feasibility study on new services and markets technology enablers for enhanced mobile broadband”, Rel.15
[4] TR 22.886, “Study on enhancement of 3GPP Support for 5G V2X Services”, Rel.15.
1(4)
4(4)

[image: image4.png]






Super UE (CPE)
f1
f2
Licensed/Unlicensed
NR, e.g. high frequency



