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1. Introduction 
In RAN#73, the SI was updated [1] with the following objectives (extract). 

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, 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 some considerations on low complexity/cost & low energy sidelink.

2. Discussion

In the updated WID, the RAN1 time unit allocation was updated as follows:

	Oct
	Nov
	Feb
	Apr
	May
	Aug
	

	0
	0
	1
	2
	2.5
	2.5
	


As such, we cannot have useful discussions on anything which relies on any progress from RAN1 until April at the earliest. However, the majority of RAN1 work is likely to be to address a NB-IOT based sidelink (1 PRB). An MTC/Cat1+ based sidelink (6PRB up to full system BW) may re-use most of the existing PC5 functionality, physical channels, resource configuration and so on, with the potential addition of a power control mechanism and HARQ feedback.

In a previous RAN2 meeting, we agreed not to discuss NB-IOT specific enhancements until further guidance from plenary, and since such guidance has not been received we will primarily focus on enhancements that can be achieved using small enhancements to the existing PC5 interface, physical channels etc. From a RAN2 perspective it is useful to make some agreements related to physical layer capabilities, however.

Since it is expected that a relay device needs to support multiple remote devices, as well as maintaining the Uu connection, it is a very reasonable assumption to assume that all remote devices are Cat1 or above. In addition it is reasonable to assume, due to this, that the remote device is capable of sidelink using up to the full system bandwidth. 

Proposal 1: Relay devices shall be UE category 1 or above, and shall support sidelink up the full system bandwidth.
Wearables devices come in many different shapes and forms, and may have different capabilities. Many current wearables rely on tethering via a smartphone and do not support a direct connection to the network. However, this is in our opinion an essential part of future wearable products and should be a prerequisite to supporting sidelink over LTE, since there seems very little benefit to the user or the operator compared to tethering unless the wearable device can not only be addressable and connect to the network via the relay but also directly. 
Proposal 2: Remote devices supporting L2 relay enhancement shall support direct link to the network. 
The type of technology used for the direct network connection (NB-IOT, eMTC, Cat1+ LTE) in part will affect the type of sidelink that may be used. We expect that in most cases a NB-IOT device can support only 1 PRB sidelink, an eMTC device can support up to 6PRBs and a Cat1+ wearable can support up to the full system bandwidth. We assume, however, that different combinations are allowed therefore the sidelink capability for feD2D should include at least 3 categories of device – 1PRB maximum, 6PRB maximum, full bandwidth maximum. It would potentially be even better if UE capability is able to just report a maximum number of PRBs.

Proposal 3: At least 3 sidelink categories are introduced for 1PRB, 6PRB, and maxPRB. Consider whether the UE capability can be generalised to a single capability specified in terms of maximum PRBs supported. 

Finally, we would like to clarify what is meant by MTC-based sidelink and NB-IOT based sidelink. At least from RAN2 perspective we consider this as the number of supported PRBs (as described above) and does not imply, for example, that an MTC based sidelink requires to use MPDCCH and support any coverage extension/repetition techniques via sidelink, but rather just that the UE supports sidelink bandwidth of up to 6PRBs using PC5 + small enhancements. Of course, combinations of capabilities that make sense would re-use the same hardware for direct link and sidelink (e.g. 6PRB sidelink UE that is Cat.M1 direct link, or 1PRB sidelink UE that supports NB-IOT direct link) however we do not think that the sidelink bandwidth implies anything more.
Proposal 4: Supported sidelink bandwidth does not imply support of any of the features defined for MTC or NB-IOT direct link on sidelink and does not imply any specific uplink or downlink category.
3. Conclusion
In this paper we have taken an initial look at what types of UEs we should look to specify and make the following proposals. 

Proposal 1: Relay devices shall be UE category 1 or above, and shall support sidelink up the full system bandwidth.
Proposal 2: Remote devices supporting L2 relay enhancement shall support direct link to the network. 
Proposal 3: At least 3 sidelink categories are introduced for 1PRB, 6PRB, and maxPRB. Consider whether the UE capability can be generalised to a single capability specified in terms of maximum PRBs supported. 

Proposal 4: Supported sidelink bandwidth does not imply support of any of the features defined for MTC or NB-IOT direct link on sidelink and does not imply any specific uplink or downlink category.
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