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1.
Introduction
Relay, a potential technology to extend coverage, has been adopted for LTE-A system. In last meeting, RAN2 and RAN3 jointly decided to select relay architecture alternative 2 for release 10 specifications. Regarding this architecture, however, the IP address of Un interface has not been investigated. In this paper, we will discuss this topic in order to clarify whether it needs to be defined clearly or not. 
2.
Discussion
The user plane protocol stack and the packet processing and tunnelling functionality of the selected relay architecture are shown in Figure 1 and Figure 2, respectively. In this case, there is a GTP-U tunnel per UE bearer, spanning from the SGW/PGW of the UE to the donor eNB, which is switched to another GTP-U tunnel at the DeNB, going from the DeNB to the RN. For each GTP-U tunnel, the IP address is one of the necessary contents in the header. 
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Fig. 1: User plane protocol stacks of relay architecture.
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Fig. 2. Packet delivery steps of relay architecture.
2.1 Downlink case
From Fig.3, it can be seen that the downlink UE packets are mapped to UE bearers at the UE-GW, and the packets are sent through the corresponding UE bearer GTP tunnel to the donor eNB. As the packet is sent from UE-GW to DeNB, the source and destination IP addresses of the packet transmitted in S1-interface are UE-GW IP address and DeNB IP address, respectively. Likewise, with normal implementation, the source and destination IP addresses in Un interface are DeNB and RN, respectively.
However, we observe that the IP address could be set to any value in Un interface. This is because the RN is addressed by the C-RNTI (we assume that C-RNTI is still allocated to RN complying with LTE radio protocols), and the UE radio bearer identification in the RN is done by the TEID (as the TEID is allocated per UE bearer GTP tunnel in Un interface). Even without the IP header, there would be no problem for RN to relay the received packet to the corresponding UE radio bearer.
Observation 1) For downlink transmission, the IP address is of no use in Un interface.
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Fig.3 Example of downlink packet transmission for relay architecture.
2.2 Uplink case
In the uplink, with normal implementation, [source IP address = RN, destination IP address = DeNB] in Un interface, and [source IP address = DeNB, destination IP address = UE-GW] in S1-interface.
However, similar to downlink case, the IP address could be set to any value in Un interface. Since the DeNB allocates the uplink resource to RN, it can know the RN that transmits a packet when it receives one, which makes the IP address useless. Moreover, the TEID allocated to each UE bearer GTP tunnel in Un interface makes it possible for DeNB to forward the packet to the correct UE bearer GTP tunnel in S1 interface. Therefore, the IP header is of no use in Un interface.
Observation 2) For uplink transmission, the IP address is of no use in Un interface.
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Fig.4 Example of uplink packet transmission for relay architecture.
3. Conclusions
In this paper, we have explained that the IP address is of no use in Un interface for the release 10 relay architecture. Thus, we propose that
Proposal) RAN3 confirm that IP address could be set to any value in Un interface for the release 10 relay architecture.
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