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1
Introduction
According to the latest SID of Further enhancement on D2D [1], one major objective is to study potential enhancements for the Layer 2 evolved UE-to-Network relay, which may lead to potential impacts on the relay discovery and connection setup procedure for existing Rel-13 UE-to-Network relay operations over LTE sidelink: 
	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]. 


In this contribution, therefore, we will discuss some potential issues as well as RAN2 impacts for the relay discovery and connection setup procedures to support Layer 2 evolved UE-to-Network relay over LTE sidelink. 
2
Discussion
In Rel-13 specifications, the procedures and messages related to relay discovery and connection setup are specified and defined in SA2 instead of RAN. As a result, all the messages related to relay discovery and connection are transparent to AS/ RAN. 
Observation 1: In Rel-13 UE-to-Network Relay, all the messages related to relay discovery and connection setup are transparent to AS/RAN.

In the following sections, we provide detailed analyses on the legacy relay discovery procedure and connection setup procedure respectively with respect to enabling Layer 2 based relay.  
2.1
Relay discovery procedures

In Rel-13, there are two Models defined by SA2 for relay discovery, i.e. Model A and Model B [2], as shown in Appendix A. 

· Model A: use a single discovery protocol message (Announcement).

· Model B: use two discovery protocol messages (Solicitation and Response).

As the messages above are defined in the upper layer (i.e. ProSe Protocol) and the discover messages yielded from ProSe Protocol are transparent to the AS layer according to the PC5-D protocol shown in Figure1, there is no process in the AS layer for, e.g. relay selection, according to the content of relay discovery messages. When taking into account the possible Layer 2 based relay architecture (e.g. as depicted in [4] or [5]), it can be observed that the Layer 2 based relay architecture focuses on the User Plane data forwarding between the Remote UE and the eNB. Besides, the procedure of Layer 2 based relaying should be initiated after the relay discovery procedure. Then it can be concluded that the relay discovery procedure can be independent from the procedure of Layer 2 based relaying. Therefore, there may not be impact needed for the legacy relay discovery procedures to enable the mechanism of Layer 2 based relaying in Rel-14 FeD2D. 
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Figure 1 Discovery Plane PC5 Interface [3]
Observation 2: The relay discovery procedure can be independent from the procedure of Layer 2 based relaying which mainly focuses on User Plane data forwarding. 

Additionally, reusing the legacy relay discovery procedure has strong compatibility with Rel-13 UE-to-Network relay, so that the legacy Remote UE can discover the enhanced Relay UE and the enhanced Remote UE can discover the legacy Relay UE as well. If, instead, one were to enhance the relay discovery procedure with potential modifications, an amount of work might have to be done considering the compatibility and complexity.
Observation 3: Legacy relay discovery procedure has strong compatibility with Rel-13 UE-to-Network Relay.
In summary, therefore, we prefer to reuse the legacy relay discovery procedure in Rel-14 FeD2D, according to the above observations and analysis. 

Proposal 1: Reuse the legacy relay discovery procedures for the Layer 2 based UE-to-Network relay over LTE sidelink in Rel-14 FeD2D.
2.2
Relay connection setup procedures

In Rel-13, after the Remote UE has detected some Relay UEs and selected a specific one, it sends a Direct Communication Request to the selected Relay UE to establish a connection with the Relay UE as shown below. 
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Figure 2 Establishment of secure Layer 2 link over PC5 [2]
This Direct Communication Request message is transmitted in the following PC5 Signalling Protocol stack, and the content of the message is also transparent to the AS. However, different from the messages related to relay discovery procedure, the messages related to relay connection setup procedure are transmitted on the User Plane of sidelink from the perspective of RAN. That is to say, there is no logical connection that is exclusively established and maintained in the AS layer for the relay connection between the Remote UE and the Relay UE. 
Observation 4: In Rel-13, the messages related to relay connection procedures are transmitted on the User Plane of sidelink, whereas no dedicated connection in the AS is established for them, from the perspective of RAN.
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Figure 3 PC5 Signalling Protocol stack [2]
When considering complexity and compatibility, we tend to reuse legacy Rel-13 relay connection setup procedure as much as possible for the Layer 2 based UE-to-Network relay as shown in Figure 4.
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Figure 4 PC5 Signalling Protocol stack with adapter
Firstly, the data from the Remote UE to the eNB via Relay UE is transmitted on the User Plane of sidelink. Then the Remote UE and Relay UE should both be able to differentiate the connection establishment signalling (green lines) and the data which are relayed from/to the eNB (red lines), e.g. via an adapter in the PDCP as proposed in [6]. Finally, with such differentiation, the protocol stack in Figure 4 could be used for, at least, the relay connection establishment, so that the legacy connection establishment procedures and messages could be reuse in FeD2D.
Observation 5: The Remote UE and Relay UE should be able to differentiate the connection establishment signalling and the data which is relayed from/to the eNB, so as to enable the legacy connection establishment procedures and messages to be used in Rel-14 FeD2D.
Proposal 2: Reuse the legacy Relay connection establishment procedures for the Layer 2 based UE-to-Network relay over LTE sidelink in Rel-14 FeD2D.
3
Conclusion

In this contribution, we observed and proposed that 
Observation 1: In Rel-13 UE-to-Network Relay, all the messages related to relay discovery and connection setup are transparent to AS/RAN.

Observation 2: The relay discovery procedure can be independent from the procedure of Layer 2 based relaying which mainly focuses on User Plane data forwarding. 

Observation 3: Legacy relay discovery procedure has strong compatibility with Rel-13 UE-to-Network Relay.
Observation 4: In Rel-13, the messages related to relay connection procedures are transmitted on the User Plane of sidelink, whereas no dedicated connection in the AS is established for them, from the perspective of RAN.
Observation 5: The Remote UE and Relay UE should be able to differentiate the connection establishment signalling and the data which is relayed from/to the eNB, so as to enable the legacy connection establishment procedures and messages to be used in Rel-14 FeD2D.

Proposal 1: Reuse the legacy relay discovery procedures for the Layer 2 based UE-to-Network relay over LTE sidelink in Rel-14 FeD2D.
Proposal 2: Reuse the legacy Relay connection establishment procedures for the Layer 2 based UE-to-Network relay over LTE sidelink in Rel-14 FeD2D.
4
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Appendix A: Two sidelink discovery model

Two sidelink discovery model are defined in TS 23.303.
· Model A: uses a single discovery protocol message (Announcement).

· Model B: uses two discovery protocol messages (Solicitation and Response).
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Figure 1 ProSe Direct Discovery with Model A
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Figure 2 ProSe Direct Discovery with Model B
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