3GPP TSG RAN WG3 #79 













                    R3-130124
Malta, January 28 – February 1, 2013
Agenda Item:
13.2
Source: 
China Unicom
Title: 
eNB IP address discovery of X2-GW
Document for:

Discussion and approval
1 Introduction 
In the last RAN3#78meeting, the following topics on IP address discovery are discussed:
· eNB Configuration Message is selected to transport the IP address information [1].
· X2 routing proxy option architecture and X2 full proxy option architecture [2].
The eNB needs to obtain the HeNB IP address information in the X2 interface setup procedure. However, the IP address discovery solutions are still open issues. This contribution provides our views on this topic, and analysis on the issue.
2 Discussion

Overview
The proposed IP address discovery solutions are summarized below.
· Solution 1: HeNB IP address is directly transferred to eNB in X2 setup procedure.
· Solution 2: Both HeNB ID and X2-GW IP are transferred to eNB in X2 setup procedure.
The above two solutions are related with the X2 connectivity solutions between HeNB and eNB. If HeNB IP address is directly transferred to eNB, the X2 connection is end-to-end mode; otherwise, if eNB obtains X2-GW IP address and HeNB ID, the X2 connection is hop-by-hop mode. Other related issues are also under discussion, such as X2 setup message, X2AP message routing etc. Therefore, the technique analysis and comparison between two IP address discovery solutions are needed, which has jointly considered the modifications on the standardizations.
Proposal 1: The final technique solutions should jointly consider the modifications on standardizations before determine the specific methods.
Comparison on Solutions
eNB learns the IP address of target HeNB
If the eNB detects the new HeNB cell, it can send the eNB configuration transfer message to the target HeNB via MME after the target HeNB has registered in MME. When the target HeNB receives the eNB transfer configuration message, it feedbacks its IP address to eNB via MME.
If eNB obtains the IP address of target HeNB, the routing packets between eNB and target HeNB is simply according to source IP address and destination IP address. X2-GW memorises connection identifiers and only has the routing function.
As we known, the IP address of HeNB is dynamically changed when its switch on or off. In this scenario, the HeNB has to inform to the eNB about the new IP address, if it switches on via the eNB configuration transfer information. When the HeNB is switched off normally, eNB may aware the power-off condition of HeNB with some information indicated by HeNB or X2-GW. The most complicated condition is that eNB is not aware that the target HeNB is shut down abnormally, leading to transmission link failure and the lost of routing packets. Additional link failure detection mechanism is required to modify the standardizations and enhance the link reliability.
Proposal 2: Certain modifications are needed to avoid transmission link failure and enhance the link reliability if the transmission mode between eNB and target HeNB according to IP address.
eNB learns the IP address of X2-GW and ID of target HeNB
When the eNB detects the new HeNB cell, it can send the eNB configuration transfer message to the target HeNB via MME after the target HeNB has registered. The target HeNB ID and its X2-GW IP address is fed back within the eNB transfer configuration message via MME. TNL signal transmission between eNB and HeNB requires the mapping function of X2-GW. When the TNL packets transferred from eNB and HeNB arrive to X2-GW, X2-GW maps the HeNB ID to its IP address and the packet routes to the target HeNB. When the HeNB sends TNL packets to eNB, the packet includes both X2-GW address and HeNB ID.
This solution has several benefits as follows. As X2-GW is easy to detect the X2 link failure, such as HeNB is shut down abnormally, eNB is aware the X2 link failure by receiving the information from X2-GW when the transfer packets is lost from/to the target HeNB. The transmission link reliability between eNB and HeNB is guaranteed.
In this solution, the setup of mapping procedure between X2-GW and HeNB is easily to solve for vendors. X2-GW may obtain the mapping relationship of HeNB ID and its IP address when HeNB is initialized and registered in MME. Both the HeNB ID and its IP address are easier to obtain, which are updated if the IP address of HeNB is changed with some reasons.
Proposal 3: It is suggested that X2-GW requires mapping functions to transfer packets between eNB and HeNB, as well as the transmission link is more reliable and robust.
3 Conclusions
This contribution discussed the issue on IP address discovery of eNB, based on above analysis, we propose that:
Proposal 1: The final technique solutions should jointly consider the modifications on standardizations before determine the specific methods.
Proposal 2: Certain modifications are needed to avoid transmission link failure and enhance the link reliability if the transmission mode between eNB and target HeNB according to IP address.

Proposal 3: X2-GW requires mapping functions to transfer packets between eNB and HeNB. The transmission link is more reliable and robust.
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