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1. Introduction 
In RAN#72, the SI was updated [1] with the following objectives (extract). 

The study item will study following coverage scenarios: 

· Evolved Remote UE and evolved ProSe UE-to-Network Relay UE are EUTRAN in-coverage. 

· Evolved ProSe UE-to-Network Relay UE has a Uu connection to the eNB and evolved Remote UE can be in enhanced coverage (enhanced coverage implies that the UE is connecting to the network via NB-IOT or Rel-13 MTC in CE mode).

· Evolved ProSe UE-to-Network Relay UE is in EUTRAN coverage and evolved Remote UE is out of coverage of EUTRAN.

Following is the list of objectives for the three identified coverage scenarios:

1. Study and evaluate a generic Layer 2 evolved UE-to-Network Relay architecture, including methods for the network to identify, address, and reach a evolved Remote UE via an evolved ProSe UE-to-Network Relay UE. [RAN2]

a. Study the possibility of  a common solution supporting the following use cases:[RAN2]

i. UE to network relaying over non-3GPP access (Bluetooth/WiFi). 

ii. UE to network relaying over LTE sidelink. 

iii. Unidirectional and bidirectional UE to network relay.
b. Investigate potential impacts to protocol stack, procedure and signalling mechanisms, such as authorization, connection setup, UE mobility, parameter configuration and security, allowing multiple evolved Remote UEs via an evolved ProSe UE-to-Network Relay UE.[RAN2] 

c. Study path selection/switch between the cellular link (Uu air interface) and relay link and provide service continuity and QoS [RAN2, RAN3]. 

2. Study necessary LTE sidelink enhancements.

a. Introduce additional evaluation assumptions to the sidelink evaluation methodology defined in TR 36.843 focussing on analysis of wearable use cases [RAN1,RAN2].

b. Identify mechanisms to enable QoS, more efficient, reliable, and/or low complexity/cost & low energy sidelink [RAN1, RAN2, RAN4].
c. Study additional co-existence issues with adjacent carrier frequencies that may arise due to the new mechanisms identified [RAN4].

This document provides the Sony view on how to proceed.

2. Discussion

There are various devices and use cases with different requirements, which in the longer term we should be aiming to address even if initial enhancements focus on MTC-type wearables.
· Smartwatches

· Headphones

· Health monitors

· Fitness monitors

· Tracking

· Remote control

· Augmented reality / Virtual reality
· Gaming

· Vehicle hot-spot / cell
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All use cases should be covered by direct and/or indirect network connection. The LTE wearable device supporting sidelink connection to a relay must also be capable of standalone connection to the eNB, in order to operate as a standalone device.

The indirect connection via a relay is an optimisation which provides several benefits to the user and the operator in addition to direct connection to the network, for example: 

· Spectral efficiency improvement e.g. by using a relay instead of repetition to improve coverage, compensate for low-cost antennas in devices, or offloading traffic via relay.
· Capacity improvement
· Signalling optimisation due to requiring handover/TAU signalling only from a single device rather than multiple devices (i.e. relay UE performs mobility signalling with the network)
· Signalling overhead reduction
· End-to-end security and identification of remote device for charging.
· Chargeable, Addressable
· Wearable device power saving due to shorter range uplink transmission, and potential to receive on downlink with fewer repetitions at the edge of the cell / while in enhanced coverage region.
· Longer Battery life
Wearables Direct Connection Mode Basic requirements
· Low power direct connection to network
· E.g. Low order modulation, low PAPR, low TX power
· Low cost, small form factor
· Reliable and secure links
· Standalone connection to each device
· Connect indirectly to network - pending context
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Indirect Connection Mode Basic requirements
· Indirect network connection is used to connect various types of device
· Various QoS, not limited to low data rate/high latency
· All devices can be both personal/trusted and non-trusted
· Relay or small cell-like entity
· Power consumption improvement/localized traffic management/signaling reduction
· End-to-end security and identification of remote device for charging purposes
· Service continuity during direct and indirect mode switching is key 
· For a low-cost solution, a single radio technology for both direct and indirect (i.e. LTE) is desirable
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We believe that it is fairly clear that the current SID scope is extremely challenging particularly since there is still no chance to progress physical layer aspects in RAN1.

In our opinion, a generic L2 relay provides a significant benefit to the operator since it allows remote devices to be addressable and chargeable, unlike today’s solution of tethering via a non-3GPP RAT. A L2 relay using a non-3GPP RAT does not provide a significant benefit to the user compared to the solution of tethering via that RAT, the benefit is not apparent until we are able to use a more efficient LTE sidelink solution, because this allows a single radio chip to be used, therefore lowering cost, and allows optimization of delay, buffer, power consumption and so on. 
Both the L2 relay and LTE sidelink enhancement for eMTC are needed to provide a solution which provides a benefit to both the user and the operator. 
Since we also believe at the end, we should eventually have a relay functionality that is able to support a wide range of device types as well as being practical and addressing all of the requirements, we think that even if it is not possible to specify a L2 relay or sidelink enhancements in Rel-14 it would still be beneficial to focus sidelink enhancement work in Rel-14 on some basic enhancements to PC5/LTE sidelink and L2 relay enhancements. Further PC5/sidelink enhancements such as NB-IOT based sidelink should come as a further step once PC5/eMTC based sidelink with relay work has progressed.
.
3. Conclusion
In this contribution we provided our view on the high level scenarios and requirements for relays to address the wearables case. In our view, in order to have a realistic timescale the work must be phased over 2 releases in order to finally achieve all of the objectives, all of which are important.

To achieve that we suggest to first focus on some relatively simple PC5 enhancements which can be completed in RAN, primarily in RAN2, and if possible to do the L2 relay enhancements. Once this part of the work has progressed, and once RAN1 are able to work on the physical layer aspects, we may study further enhancements such as NB-IOT based sidelink.
Proposal 1: Initially focus on/prioritise some relatively simple PC5 improvements for low-complexity devices supporting unicast/AM operation over PC5 with L2 relay enhancements.

Proposal 2: Once the basic PC5 unicast and relay work has progressed, then consider other enhancements such as NB-IOT based sidelink and physical layer improvements for PC5.
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