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1   Introduction
In the current specification on Relay functionality ‎ [1], it is stated that:
“The processing of S1-AP messages includes modifying S1-AP UE IDs and GTP TEIDs but leaves other parts of the message unchanged.”
“The processing of X2-AP messages includes modifying X2-AP UE IDs and GTP TEIDs but leaves other parts of the message unchanged.”

That means the transport layer address in S1/X2-AP signaling would not be changed for S1/X2 proxy in DeNB. However, after the analysis of the transport layer address handling in DeNB while processing the UE-associated S1/X2-AP messages, it is found that the transport layer addresses should also be modified.
2   Discussion
In the following section, the handling of the Transport Layer Address in UE-associated S1-AP signaling is taken as the example. It’s the similar case as for the UE-associated X2-AP message handling.
2.1   Transport Layer Address usage in LTE Rel-8

The Transport Layer Address indicates the IP address of GTP tunnel for an E-RAB, used in the E-RAB related procedure ‎[2]:

The packet processing function in the EPC shall send downstream packets of a given E-RAB to the eNB IP address (received in S1-AP) associated to that particular E-RAB. The packet processing function in the eNB shall send upstream packets of a given E-RAB to the EPC IP address (received in S1-AP) associated to that particular E-RAB.
The usage of Transport Layer Address during the E-RAB setup procedure is shown in Figure 1:
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Figure 1: Transport Layer Address usage during the E-RAB setup procedure
After the E-RAB setup procedure, the eNB will send the uplink packet data of a given E-RAB with the destination address of that received in the E-RAB Setup Request message associated to this E-RAB.
The S-GW will send the downlink packet data of a given E-RAB with the destination address of that send out by eNB in the E-RAB Setup Response message associated to this E-RAB.

2.2   Transport Layer Address handling in DeNB

2.2.1   S1-U proxy functionality in DeNB
The S1 user plane protocol stack for supporting RNs is depicted as Figure 2 in ‎[3]. 
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Figure 2: S1 user plane protocol stack for supporting RNs
The RelayGW functionality is integrated in the DeNB as the S1-U proxy. There is a GTP tunnel associated with each UE EPS bearer, spanning from the S-GW associated with the UE to the DeNB, which is switched to another GTP tunnel in the DeNB, going from the DeNB to the RN (one-to-one mapping) ‎[3].

If the UE-associated S1-AP signaling is forwarded without any modification on Transport Layer Address, The RN will receive the Transport Layer Address of the S-GW in the E-RAB related signaling, instead of the Transport Layer Address of the DeNB. And likewise the S-GW receives the Transport Layer Address of RN in the E-RAB related signalling.
Thus the UE GTP tunnel will be established directly between RN and S-GW associated with the UE. When the IP layer of DeNB receives a packet with the RN TNL address as the destination from the S-GW, it will forward this packet to RN in IP layer, instead of sending this packet to the upper layer (UDP/GTP) and switching the GTP tunnel in DeNB. 
Thus, we find that the DeNB will be bypassed in GTP layer, if the Transport Layer Address is kept unchanged. 
2.3   UE Packet routing

In some deployment scenario, the RN may be configured with private IP address. As shown in Figure 3, the RN and DeNB belong to same networks domain, while the SGW is located in another network domain. 

During the startup procedure, the private IP addresses (e.g. 192.168.x.x) are possibly allocated to RN by the local PGWs in the DeNB. 
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Figure 3: RN deployment with private IP address
During the E-RAB establishment procedure, this private IP address of RN will be filled in the Transport Layer Address field in the E-RAB SETUP RESPONSE message, which indicates the TNL address of the RN for this E-RAB. If the DeNBs forwards this UE-associated S1-AP signalling to the MME without any modification on this field, the S-GW will use this private IP address as the destination address while sending the downlink packet data of this E-RAB. Unfortunately, this packet with the destination address (192.168.x.x) of this private IP address can not be routed to the RN in this deployment scenario.
In this case, the TNL address in the S1-AP signaling should be also modified in DeNB. The private IP address will be mapped into the IP address of the DeNB and sent to the MME for the future downlink packet routing.

The same issues exist if transport layer addresses are unchanged when processing UE associated X2-AP messages in DeNB.
3   Conclusion
In this contribution, the transport layer address handling issues of UE associated S1-AP messages and X2-AP messages in DeNB are analyzed. As the conclusion, we propose the following:
Proposal 1: transport layer addresses modification in DeNB should be included while processing the UE associated S1-AP messages.
Proposal 2: transport layer addresses modification in DeNB should be included while processing the UE associated X2-AP messages.
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