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1 Introduction
According to the SID approved in RAN#72 meeting, RAN2 should study a generic Layer 2 UE-to-Network Relay architecture and the objective is as following:
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] 
In the last RAN2 meeting, some guidelines were discussed and the following agreements were achieved:
=>
RAN2 will initially focus on bidirectional relay design, but should consider impact of the design in unidirectional
=>
RAN2 should study relay design support for both CP and UP.  

In this contribution, we discuss the possible issues when applying different short-distance technologies in PC-5 interface and provide a possible Layer 2 relay architecture.
2 Discussion
The protocol structure in PC-5 interface
According to the WID objective, RAN2 should study a mechanism to resolve the layer2 relay appliedwith different short-distance communication technologies between remote UE and relay UE, e.g. WiFi, Bluetooth, LTE, etc. Because different technologies have different transmission characteristic, the following issues needs to be considered.
Issue 1: A uniformLayer 2 UE identifier
When a remote UE communicates with a relay UE, different short-distance technologies could be applied and the different UE addresses are applied in short-distance communication technologies. For example, UE MAC address is used in WiFi technology; UE UUID is used in Bluetooth technology; and UE layer 2 ID can be used in LTE technology. However, eNB does not need to know by which technology and with which type of UE ID the data is transmitted in PC-5 interface.Therefore, in order to identify uniformly the remote UE and/or the relay UE, a Layer 2 UE ID should be introduced to adapt to different short-distance communication technologies in PC-5 interface. The remote UE can be identified by eNB via the Layer 2 UE ID.
Issue 2: Traffic identification between the remote UE and the relay UE
In LTE cellular communication, different EPS bearers can be established between the UE and the network in order to satisfy different traffic QoS requirements. In UErelay communication, multiple-bearer concept should also be inherited. When the data is being relayed between the remote UE and the relay UE, both of the two UEs should has the ability to identify to which bearer the relayed data belongs. Hence, the bearer information or associated information should be included in the PDU above these short-distance technologies.
One possible solution to address the above two issues is to add an adaptation layer above the short distance technologies between remote UE and relay UE. One illustration of the protocol can be shown as Figure 1. The above-mentioned uniform Layer 2 UE ID and the bearer identifier information could be included in the adaptation layer.
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Figure 1: PC-5 interface protocol
Proposal 1: It is proposed to introduce an adaptation layerin PC-5 interface above the different lower-layer short-distance technologies.
Proposal 2: UniformLayer 2 UE ID and bearer information should be included in the adaptation layer PDUs.
The protocol structure in Uu interface
The Uu interface protocols include PDCP/RLC/MAC/PHY layers for user plane, and RRC/PDCP/RLC/MAC/PHY for control plane. When defining a Layer 2 UE relay mechanism, it is needed to consider thelayer 2 protocol function split between the relay UE and the remote UE. There could be three possible split alternatives as shown in the following figure.
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Figure 2: The three layer 2 protocol function split between remote UE and relay UE
Comparing the three alternatives, Alt1 has some advantages than Alt2 and Alt3 on the following aspects.
· The end-to-end security between RAN and the remote UE can be guaranteed because of the PDCP sublayer located in remote UE and eNB.
· RLC sublayer is located in remote UE, which achieves the end-to-end radio link control between remote UE and RAN.
· There is no PDCP/RLC in relay UE, which decreases relay UE implementation complexity and furthermore decreases the data relay delay.
Therefore, Alt1 is considered as areasonable Uu interface layer 2 protocol function split between the relay UE and the remote UE.
Proposal 3: It is proposed to adapt Alt1 as the Uu interface layer 2 protocol function split, i.e. MAC sublayer is located in relay UE, and RLC/PDCP sublayer is located in remote UE.
The overall protocol architecturefor Layer2 UE-to-Network relay
According to the analysis in subsection 2.1 and 2.2, the overall protocol structure for Layer 2 UE-to-Networkrelay can be illustrated in Figure 3.
The following procedure provides how the data is relayed, and it takes the uplink data transmission as an example. The downlink data transmission procedure is similar.
When remote UE has data to send, the remote UE encapsulates the data as an ADP PDU, and sends it to the relay UE via the short-distance technologies in PC-5 interface. After receiving successfully, the data from the remote UE, the relay UE identifies the remote UE identifier and the bearer information included the ADP PDU. 
The relay UE encapsulates the relayed data into an MAC PDU and sends to the eNB. The relay UE includes the remote UE Layer 2 ID in the MAC PDU in order to assist eNB identifying the remote UE; and furthermore set the appropriate logical channel in the MAC PDU according to the configured relationship between the bearer information in PC-5 interface and the logical channel information in Uu interface. 
Whenreceiving the MAC PDU sent from the relay UE, eNB can handle the data in RLC/PDCP layerbased on the derived remote UE ID and the bearer information.
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Figure 3: The overall protocol architecture of Layer 2 UE-to-Network relay
Proposal 4: It is proposed to capture the Layer 2 UE-to-Network Relay architecture in Figure 2 into the TR.
3 Conclusion
In this contribution, we analyse the layer 2 UE-to-Network Relay issues and provide a candidate layer 2 relay architecture.
Proposal 1: It is proposed to introduce an adaptation layer in PC-5 interface above the different lower-layer short-distance technologies.

Proposal 2: UniformLayer 2 UE ID and bearer information should be included in the adaptation layer PDUs.

Proposal 3: It is proposed to adapt Alt1 as the Uu interface layer 2 protocol function split, i.e. MAC sublayer is located in relay UE, and RLC/PDCP sublayer is located in remote UE.

Proposal 4: It is proposed to capture the Layer 2 UE-to-Network Relay architecture in Figure 2 into the TR.
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