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1      Introduction

New SI on further enhancements to LTE D2D for IoT and wearables was agreed at RAN#72 [1]. One of objectives is to study a generic L2 evolved UE-to-Network relay architecture. In this document, we consider a couple of L2 relaying options. 

2      Discussion
LTE L2 user plane data protocols are comprised of MAC, RLC and PDCP layers; so in general, we can consider two candidates as L2 relaying options, i.e. i) L2 relay above MAC, ii) L2 relay above RLC. Note that L2 relay above PDCP is not considered since “above PDCP” means LTE L3 protocol. 
Option 1: L2 relay above MAC


[image: image1.emf]Remote UE 1

Relay UE

eNB

D2D

MAC

D2N

MAC

IP

PDCP

RLC

D2N 

MAC

PDCP

RLC

Route 

switch

Route 

switch

D2D

MAC

IP

S1 

Bearer

D2N MAC 

–�UE 1

D2N MAC 

for relay UE

S1 

Bearer

Uu interface 

PC5 based interface


Figure-1. L2 relay above MAC
The remote UE’s packet to be relayed via the L2 relay UE to/from the network processes PDCP, RLC, and MAC operations between the remote UE and the network side. However, in the L2 relay UE point of view, it processes up to MAC and MAC will forward it to the network/remote UE. As a result, RLC feedback and retransmission are not applicable between the network and L2 relay UE and between the L2 relay UE and the remote UE, RLC PDU may be lost on either link especially when RLC AM is used. In addition, the L2 relay UE cannot adjust RLC PDU size depending on the radio condition of its Uu interface which may lead to non-optimal RLC PDU size on Uu interface. Furthermore it is not clear how L2 relay above MAC is applicable to non-3GPP RAT (i.e. WiFi/BT). 
Option 2: L2 relay above RLC
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Figure-2. L2 relay above RLC
The remote UE’s packet to be relayed via the L2 relay UE to/from the network processes PDCP, RLC, and MAC operations between the remote UE and the network side. However in the L2 relay UE point of view, it processes up to RLC and RLC will forward it to the network/remote UE. As opposed to the option 1, RLC feedback, retransmission and RLC PDU size adjustment are applicable to each link, i.e. between the network and the L2 relay UE and between the L2 relay UE and the remote UE. However RLC PDU lost with RLC feedback and retransmission on one link cannot be recovered by RLC in the end points since RLC works on each link separately. For non-3GPP RAT, this option seems similar to how LWA works and may also be applicable to BT.  
Table 1 below briefly summarizes a high-level comparison of the two relaying options discussed.

	Aspect
	L2 relaying above MAC
	L2 relaying above RLC

	Common Characteristics
	Relaying transparent to core network and upper layers

IP Address Preservation

Security within PDCP layer

Header compression within PDCP layer

Control plane SRB relaying

EPS bearers carried over direct connection or indirect connection

	Issues


	RLC feedback and retransmission are not applicable between the network and L2 relay UE and between the L2 relay UE and the remote UE.

RLC PDU size selection as it cannot be changed at Relay UE leading to sub-optimal RLC PDU size on direct link. 

Unclear how it can be applicable to non-3GPP access between remote UE and relay UE. 
	

	Advantages
	RLC PDU lost during path switching may be recovered by RLC.

	RLC feedback, retransmission and RLC PDU size adjustment possible on each link.

Applicable to support non-3GPP access.


Table 1. L2 relaying options comparison

[Proposal]: RAN2 is asked to discuss L2 relaying options and it is proposed to consider L2 relay above RLC. 
3      Conclusions

In this contribution, we show two possible L2 relaying options and have following proposal: 
[Proposal]: RAN2 is asked to discuss L2 relaying options and it is proposed to consider L2 relay above RLC.
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