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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 previous RAN2 meeting, several agreements were made related to remote and relay UE behaviour when “paired”. The resulting text was capture in the draft TR [2] section 4.3. 

In particular, the note was captured “A definition of when the evolved ProSe Remote UE and evolved ProSe UE-to-Network Relay UE are “paired” or “connected” is needed.”
In the SA1 service requirements [3] the following general requirements are captured, including the requirement on pairing:

	At the time of remote UE selection of Evolved ProSe UE-to-Network Relay, there might be several Evolved ProSe UE-to-Network Relay capable UEs in proximity of the Evolved ProSe Remote UE, and available for discovery and relay connection establishment. The requirements listed in the following sub-sections relate to the selection of an appropriate Evolved ProSe UE-to-Network Relay to be used for Evolved ProSe Remote UE access to a 3GPP PLMN.

The 3GPP system shall support selection of one out of potentially several Evolved ProSe Relay capable UEs, in proximity of the Evolved ProSe Remote UE and available for discovery and relay connection establishment, through a 3GPP defined relay UE selection procedure. 

The 3GPP system shall support selection of Evolved ProSe UE-to-Network Relays with subscriptions with the same owner as the subscription of the Evolved ProSe Remote UE as well as Evolved ProSe UE-to-Network Relays with subscriptions with a different owner than the subscription of the Evolved ProSe Remote UE.

The 3GPP system shall support pairing of an Evolved ProSe Remote UE and a specific Evolved ProSe UE-to-Network Relay to allow for fast remote connectivity setup with UE consent given, and/or MNO control applied, at the time of pairing.


As can be seen from the above, the definition of “pairing” does not seem to be in line with the text captured in the latest RAN TR. From SA1 requirement point of view, the intention of pairing is to establish the trust relationship between a remote UE and a relay – similar to the pairing process used by Bluetooth. Like with Bluetooth. We expect that a relay or remote UE device can be paired with multiple other devices, but that does not imply any current state of selection or connection, it simply implies that the selection and connection is allowed. Furthermore, we expect that the pairing procedure can be assumed to be handled in upper layers only. If we assume in RAN that pairing is performed in upper layers, then the only thing that RAN needs to know is whether a relay is allowed to be selected (if it is paired). 

Proposal 1: “Paired” means that the remote UE is allowed to select that relay. The procedure for pairing occurs in upper layers. Pairing does not imply that the relay has been selected by the remote UE or that the remote UE and relay are currently connected. 
The SA1 requirements also describe relay selection. With the proposal 1 above, it is possible for RAN2 to focus on the procedures and criteria for the selection of a relay and the procedures and conditions for establishing an RRC connection via a relay.

Proposal 2: “Selected” means that the remote UE has selected the relay and is camping on the relay rather than an eNB cell. A relay can only be selected by a remote UE if they have previously paired. Selected does not imply any connection, however the remote UE needs to be reachable by paging via the relay and is able to initiate a connection via a relay.
The third definition that is necessary is “connected” and this is straightforward with the above definitions already made. 

Proposal 3: “Connected” means that the remote UE has an RRC Connection with the network via a relay. The UE needs to have been paired and selected the relay before it can be connected.

3. Conclusion
In this paper we try to define paired, selected and connected with the following proposals. 

Proposal 1: “Paired” means that the remote UE is allowed to select that relay. The procedure for pairing occurs in upper layers. Pairing does not imply that the relay has been selected by the remote UE or that the remote UE and relay are currently connected. 
Proposal 2: “Selected” means that the remote UE has selected the relay and is camping on the relay rather than an eNB cell. A relay can only be selected by a remote UE if they have previously paired. Selected does not imply any connection, however the remote UE needs to be reachable by paging via the relay and is able to initiate a connection via a relay.

Proposal 3: “Connected” means that the remote UE has an RRC Connection with the network via a relay. The UE needs to have been paired and selected the relay before it can be connected.

With the above 3 definitions, we are able to revisit the agreements made in the last meeting, in order that they make more sense in the context of what pairing/selecting/connecting means. 

Proposal 4: Include the updated text as per the text proposal in section 4 of this contribution in 36.746.
Proposal 5: Send an LS to SA1 and SA2 to inform and confirm the above agreements.
4. Text Proposal for 36.746
--- First modified section ---
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Paired Relay: A relay with which a trust relationship is established and a remote UE is allowed to select.
Selected Relay: The relay with which a remote UE is indirectly camped, and can indirectly be paged and initiate an RRC Connection with the network.
Connected Relay: The relay currently being used by the remote UE for an indirect RRC Connection with the network.
--- Next modified section ---
4.3
Scenarios

The coverage scenarios considered in this study focus on the followings.
-
Evolved ProSe Remote UE and evolved ProSe UE-to-Network Relay UE are EUTRAN in-coverage;

-
Evolved ProSe UE-to-Network Relay UE is in EUTRAN coverage and evolved ProSe Remote UE can be in enhanced coverage (enhanced coverage implies that the UE is connecting to the network via Rel-13 MTC in CE mode);

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

The considered scenarios are reflected in Figure 4.3-1.  The shown connections for the Uu interface indicate coverage and reachability, i.e. the evolved ProSe UE-to-Network Relay UE shown is not necessarily in RRC_CONNECTED, but is in coverage and can communicate with the network on Uu interface.
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Figure 4.3-1: Coverage scenarios

In Figure 4.3-1, “in coverage” for the evolved ProSe Remote UE may include extended coverage.

Editor’s Note: Additional scenarios may be considered, e.g. when the evolved ProSe Remote UE and evolved ProSe UE-to-Network Relay UE are in coverage of different cells or eNBs.

The following procedures are supported for these scenarios:

· In Scenario 2, the evolved ProSe Remote UE can initiate establishing a “connection” to the evolved ProSe UE-to-Network Relay UE.
· In Scenario 2, the network can initiate establishing a “connection” between the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE.  It is FFS if the network needs some “prior knowledge” of the relationship between the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE.
· In scenario 3, either the evolved ProSe Remote UE or the network can initiate establishing a connection between the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE.  It is FFS if the network can use some “prior knowledge” of the relationship between the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE.
Editor’s Note: The nature of such “prior knowledge” needs to be considered.
· It can be considered if there should be further restrictions on the network initiated cases.
The evolved ProSe Remote UE is not required to be in RRC_CONNECTED while an evolved ProSe UE-to-Network Relay UE is selected.
The evolved ProSe UE-to-Network Relay UE may be in RRC_IDLE while an evolved ProSe Remote UE has selected it, and in this case the evolved ProSe Remote UE is not in RRC_CONNECTED.  .

When used to describe the evolved ProSe Remote UE, RRC_CONNECTED means that the UE has a context in the eNB.  The evolved ProSe Remote UE behaviour in RRC states is FFS.
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