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1
Introduction
At last RAN3#69 meeting, several solutions were proposed to select the S-GW/P-GW embedded in the Denb at RN attachment.

This paper provides Alcatel-Lucent view on the different solutions.

2
Available Solutions
Fixed approach

The fixed approach has been discussed in [1].
In this solution the MME uses the source IP address of the DeNB received during the S1 SETUP REQUEST procedure.
This solution is simple, however it suffers from lack of flexibility.

Indeed, it is not possible got the DeNB to allocate a different IP address for the embedded P-GW function.
LIPA Approach

In LIPA solution selected by SA2, the HeNB includes the IP address of its collocated P-GW in the S1 Initial UE Message. Here a similar solution could be adopted for the relay topic even if the DeNB is not an HeNB. 

This is more flexible as the DeNB can allocate a different IP address for its P-GW than for eNB.

The MME can trust the IP address received as the node has been authenticated before. The MME knows for sure it is a valid relay.

The only question to solve for this solution is whether the IP address should be sent in the Initial UE Message like for the LIPA or should be sent in the S1 Setup Request message.

DNS based approach

In this solution, the MME would make a DNS query with the DeNB Id or cell Id as input to retrieve the P-GW IP address.
This solution has several drawbacks: first it needs to keep the database updated with these IP addresses.

Then it modifies the DNS query procedure as it is today where the P-GW is selected based on the provided APN. Even for SIPTO, the DNS query would be made based on the cell id but this is intended for the selection of the S-GW not for the P-GW so additional changes would be needed.

So overall, this solution would work but be much more complex than the two first solutions above. This extra-complexity seems not justified.
HSS based solution

On the contrary to LIPA, in the Relay the RN is supposed to trigger the Attach procedure not frequently.

Once the RN has attached, it establishes the semi-static bearers. There is no subsequent query to the HSS.

Therefore there is no critical point of HSS queries as it remains seldom.
The only drawback is to populate in the HSS together with each and every RN context the IP address of the pertaining DeNB P-GW.
In addition to the configuration effort this represents, this might need updates in the HSS when the relay node is “relocated” (nomadic relay scenario) from one DeNB to another. How to automatically inform the HSS ? 
The selection of the DeNB is supposed to be from a selected list of DeNB cells received from the RN O&M at the initial ATTACH phase 1. If this solution gets selected, then one would need to have communication between the RN O&M and the DeNB HSS.

This seems very not suitable.

4
Conclusion and Proposals
This paper has analysed four solutions on the table for the selection of the P-GW of the DeNB by the MME.

Proposal 1: It is proposed to select the solution called LIPA approach which is the simplest and the more flexible.

Proposal 2: it is proposed to discuss what is the most suitable message to send over S1 the IP P-GW address between the S1 Setup or the Initial UE Message.
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