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Introduction
In feD2D SI, one essential issue is how to forward the user plane data packet of remote UE DRB to and from eNB at relay UE. This paper analyzes possible bearer configuration and mapping approach to support the data forwarding. 
Discussion on Remote UE DRB relaying at Relay UE
How to forward the data packets from remote UE’s Uu DRB at relay UE is illustrated in following two ways.
Approach 1: The data packet from remote UE Uu DRBs could be delivered through relay UE’s Uu DRB.
In this approach, the remote UE Uu DRBs are aggregated into a relay UE Uu DRB as shown in Fig.1. Note that the relay UE Uu DRB also carries the data packet of relay UE. For UL, upon receiving the data packet from remote UE, relay UE checks whether appropriate relay UE Uu DRB for remote UE’s data packet forwarding is available. If no appropriate relay UE Uu DRB, relay UE initiates Bearer Resource Allocation Request procedure to establish an appropriate EPS bearer. For DL, if no appropriate relay UE Uu DRB is available, eNB could temporarily forward the data through the Uu DRB of default EPS bearer. 

 
Fig. 1. Using legacy relay UE Uu DRB to carry remote UE Uu DRB
Fig.2 presents one possible flow chart for UL relay UE’s EPS bearer setup in Approach 1. It’s assumed that the remote UE and relay UE are both attached to the NW and the PC5 Connection Setup is completed. When remote UE generates UL data, it initiates the Bearer Resource Allocation Request procedure and NW responds with a Bearer Setup Request message to establish the corresponding EPS bearer. Remote UE then triggers a PC5 Bearer Setup procedure to relay UE, upon which relay UE also initiates the Bearer Resource Allocation Request procedure.
During the PC5 Bearer Setup procedure, the remote UE informs the relay UE about the characteristics of this PC5 bearer, e.g. the PPPP value, the GBR or non-GBR indication, the maximum bit rate and the guaranteed bit rate for GBR bearer. The relay UE makes use of these information to fill in Required traffic flow QoS IE. While the other Traffic flow aggregate IE could be filled by padding bits because relay UE actually relies on bearer mapping but not TFT filters when forwarding remote UE UL data to Uu interface.


Fig. 2. The flow chart for UL Data Forwarding in Approach 1 


Fig. 3. The flow chart for DL Data Forwarding using default bearer in Approach 1
Fig. 3 provides a signaling flow to forward the DL data for remote UE. Suppose the DL packet of remote UE arrives at eNB and relay UE has not yet setup appropriate DL bearers, the eNB has to transmit the remote UE’s DL data packet through the relay UE’s Uu DRB of default EPS bearer. As we know, current specification does not support the eNB initiated EPS bearer setup. Therefore, all the DL only data traffic may be delivered through relay UE’s Uu DRB of default EPS bearer. This would certainly impact the QoS handling performance. To solve the issue, one possible way is to have relay UE initiate a bidirectional EPS bearer establishment upon PC5 bearer setup at Step 8 as in Fig. 2.
To sum up, it’s believed that a lot of issues should be addressed in Approach 1. It leads us to propose a new scheme as elaborated in Approach 2.
Approach 2: The data packet from remote UE Uu DRBs is delivered through a new Uu DRB named as “Tunnel DRB”.
In this approach, we present a new Uu DRB named as Tunnel Uu DRB. Different from legacy Uu DRB, the “Tunnel DRB” has no corresponding S1&S5 bearer. The Tunnel Uu DRB stretches between eNB and relay UE as illustrated in Fig. 4 and it could be used to carry the data packet of remote UE’s Uu DRB. In addition, the data packet of relay UE’s Uu DRB may also be multiplexed in it.


Fig. 4 Using Tunnel DRB to carry remote UE Uu DRB


Fig. 5. The flow chart for UL Tunnel DRB setup/modification in Approach 2

As shown in Fig. 5, after eNB configures one new Uu DRB for remote UE, it further checks whether any appropriate tunnel DRB is available for relay UE. If no such appropriate tunnel DRB, eNB initiates the set up of a new tunnel DRB with relay UE to deliver the data packet of remote UE. In addition, it may modify the existing tunnel DRB. Both UL and DL tunnel DRB could be setup in this way. 
The benefits of using tunnel DRB instead of legacy relay UE DRB are remarkable. First, the redundant S1& S5 bearer setup signalling could be saved, which reduces the signalling overhead. Second, it’s simple to manage a tunnel DRB since eNB has full knowledge of each remote UE’s DRB and could initiate the tunnel DRB setup freely. Thirdly, the QoS handling for remote UE data is easy to implement. Therefore, we have the following proposal:
Proposal 1: It’s proposed to discuss the two solutions on how to handle the remote UE Uu DRB at relay UE in RAN2.
Approach 1: The remote UE Uu DRBs are carried by legacy relay UE Uu DRB.
Approach 2: The remote UE Uu DRBs are carried by a new Uu DRB named as “Tunnel DRB”.
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In this contribution, we discuss the possible solutions for relay UE to forward remote UE Uu DRB.
Proposal 1: It’s proposed to discuss the two solutions on how to handle the remote UE Uu DRB at relay UE in RAN2.
Approach 1: The remote UE Uu DRBs are carried by legacy relay UE Uu DRB.
Approach 2: The remote UE Uu DRBs are carried byy a new Uu DRB named as “Tunnel DRB”.
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