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1   Introduction
As the relay architecture described in TS 36.806[1], in relay architecture alternative2, relay-UE's SGW and PGW are integrated in DeNB. And in RAN3#68, issues on the MME selection and SGW/PGW selection for RN-UE were discussed in [2], some concerns were raised on the SGW selection for RN-UE. In this contribution, the more details on SGW selection for RN-UE are given. 
2   Discussion
According to TS 23.401[3], the principle on SGW selection is included.
The Serving GW selection function selects an available Serving GW to serve a UE. The selection bases on network topology, i.e. the selected Serving GW serves the UE's location and for overlapping Serving GW service areas, the selection may prefer Serving GWs with service areas that reduce the probability of changing the Serving GW. 
And in RN's scenario, this seems not enough to guarantee the S-GW resided in DeNB will be selected for RN-UE. In this section, 3 candidate solutions are elaborated.

2.1   Mandatory combined node selection method
It's also mentioned in TS 23.401[3] that “If combined Serving and PDN GWs are configured in the network the Serving GW Selection function preferably derives a Serving GW that is also a PDN GW for the UE.”
 In RN scenario, the SGW and PGW for RN-UE are combined in the same node (E.g. DeNB). And there's no roaming issue when RN-UE is the object. So the existing rel-8 mechanism can be reused, in order to avoid the MME selecting the SGW out of DeNB, some limitation on the existing mechanism should be introduced as below:
1. The MME selects the Local PGW on the DeNB for RN-UE's first PDN connection in RN-UE attach procedure. 
2. If the RN-UE role is identified by MME, make the option of Serving GW and PGW selection on the same node mandatory.
According to TS 24.301[6], the only way for MME to select Local PGW for RN-UE's first PDN connection is to set a special default APN stored in HSS. This special default APN is used to indicate the FQDN or IP address of the Local P-GW. This may be conflict with a common understanding the default APN for RN-UE is used to selected core network P-GW accessing OAM server.
2.2   Local table configuration in MME
The method mentioned in section 2.1 can not work if the first PDN connection is established to access the OAM server and the anchoring PGW is not on DeNB. In such scenario, new SGW selection mechanism should be introduced specially for RN-UE. 
This solution includes two steps: Firstly the MME should be able to separate RN-UE from normal UE. When the RN-UE is identified, the MME will apply independent SGW selection mechanism comparing to normal UE's SGW selection. Secondly the MME should store a table locally including the binding relation between ECGI/or eNB-ID and the local SGW address in advance. 
After RN-UE is identified by the MME, according to the ECGI/or eNB-ID received in the "Initial Context Setup" message, MME checkups the table locally stored and retrieves the local SGW address. The table including the binding relation between ECGI/or eNB-ID and a local SGW can be pre-stored on MME. In case the number of DeNB in MME pool area is limited and the deployment is stable, it is acceptable to maintain such an table locally in MME. .
2.3   Enhanced DNS query
In order to reduce the complexity of MME incurred by the local table configuration mentioned in section2.2. The present DNS query mechanism can be enhanced to support the local S-GW selection procedure, as described in [2] and [3]. The Domain Name Service function may be used to resolve a DNS string into a list of possible Serving GW addresses which serve the UE's location. Traditionally, The MME shall construct the TAI FQDN as defined in subclause 19.4.2.3 of 3GPP TS 23.003. Operators shall provision, for each TAI value in their network, NAPTR records under the TAI FQDN corresponding to each valid SGW interfaces from the following "Service Parameters". According to the existing mechanism, the MME has the target eNodeB cell ID (ECGI) and TAI available. The MME construct the TAI FQDN as defined in sub-clause 19.4.2.3 of 3GPP TS 23.003.

In RN scenario, the granularity of TAI FQDN in the existing mechanism is probable not enough to select the exact SGW in DeNB. One possible solution is to extend the TAI FQDN with information of the cell ID of the DeNB (e.g. ECGI FQDN) or the preconfigured DeNB ID (e.g. eNB-ID FQDN). MME can use this extended FQDN for SGW DNS query after the RN-UE role is identified by MME, but this solution also introduces extra information storage in the DNS server on binding relation between the extended FQDN and the IP address of "local S-GW".
3   Conclusion
In this contribution, we analyze 3 solutions on the local SGW selection for RN-UE.  Solution1 mentioned in section 2.1 do not introduce new mechanism on S-GW selection comparing to Rel-8. Soltuion2 mentioned in section 2.2 require the enhancement of MME to store the mapping table. Solution3 mentioned in section 2.3 require the enhancement on the DNS query mechanism. We kindly ask RAN3 to consider about all these RN-UE’s SGW selection solutions.
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