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1. Introduction
RN startup procedure in [1] was taken as the baseline in the last RAN3 Ad hoc meeting for further discussions. The node selection function, including MME selection and S/P-GW selection, is one of the open issues to be fixed. On top of the baseline paper, this contribution tries to discuss how the MME selects the DeNB as the S/P-GW for the RN in operational mode.
2. Discussion and proposals
When thinking about the S/P-GW selection function, we should put it into the overall RN startup procedure discussed in the last RAN3 Ad hoc meeting, and contribute to a complete and well defined procedure. Keeping this in mind, we discuss here the alternatives for the S/P-GW selection for the RN.
2.1. APN based solution
APN based solution was discussed in [2][3]. In [2], APN based solution works as follows:
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Figure 1: Amplified NAS procedure based on the RN start up procedure in [1]
RN sets ESM information transfer flag in ESM message container (i.e. PDN Connectivity Request) in Attach Request message. Upon reception of this indication, MME sends ESM Information Request to UE, after activating NAS security protection. In the ESM Information Response, RN provides APN corresponding to its DeNB（SGW/PGW function）to assist MME to execute the local P-GW and S-GW selection. Since DeNB can be regarded as a combined SGW/PGW, and it’s just RN’s PGW corresponding to the requested APN, MME will select the DeNB as RN’s SGW/PGW.
The above procedure can be performed in Phase II of [1], e.g. after RN downloaded OAM configuration data. It also may be performed in Phase I, when the special APN is preconfigured in RN, so RN can send it to serving MME during initial attachment. For both cases, current mechanism can be utilized for the gateway selection, and no new IEs are introduced. 
However, for the first case, this APN based solution of GW selection will make RN detach and re-attach procedure mandatory for the RN startup, which may not be necessary in some cases, i.e. RN is accessing to a DeNB and the DeNB is lucky to select a RN-enabled MME. Considering RN deployment is under control of operator, DeNB cell may be the most suitable cell to serve RN. So, RN stands a good chance to select the DeNB. For the second case, if the eNB/DeNB RN is accessing to selects a normal MME (not supporting RN), the MME could select DeNB as PDN GW and a normal SGW for RN. We should note that, during Phase I, RN acts as a normal UE. Although DeNB has SGW/PGW functionality for supporting RN, we don’t expect that DeNB is selected as SGW/PGW of UE, taking load capability and NDS factor into account.
Pros:

· Utilizing the current mechanism for the gateway selection;
· No new IEs introduced.
Cons: 

· RN Detach and reattach procedures are mandatory for the RN startup;
· DeNB may be exposed to be selected as normal PGW.
2.2. “Donor Indication” based solution
Since RN is the node deployed and controlled by the operator, it’s very likely that the eNB, which is a DeNB will be selected during the RN initial attach procedure due to the planning work by the operators for the deployment of an RN. Moreover, considering the future stage that most MMEs are upgraded to support the RN functionality, if the RN functionality supported MME is selected by the DeNB, the RN detachment and re-attachment procedures may not be necessary after the PDN connection of OAM is established for the RN. If the RN initially accesses to an eNB, which is not a DeNB, or the RN functionality unsupported MME is selected by the DeNB, the RN has to do the detach and re-attach procedures for its startup.

So, during RN startup, it’s assumed to be a common understanding that the MME is aware of whether the accessed “UE” is a normal UE or an RN based on subscription data retrieved from HSS. Based on this assumption, if the RN functionality supported MME is selected and knows that the RN is accessing from a DeNB cell instead of a normal macro cell, the MME can simply select the DeNB as the S/P-GW for the RN according to this information, no matter the startup procedure is going on in phase I or phase II. Moreover, if the RN accesses from the DeNB instead of a normal eNB, the RN detach and re-attach procedure can be skipped to get a faster startup. The RN can remain attached to the same DeNB and undergo the succeeding configuration. The One-step startup procedure is depicted in Figure 2 bellow. With this solution, there is no need to download APN information from OAM. 

However, the fact is that not all of the eNBs are the DeNBs in the network. The MME has to get the information before whether the eNB is a DeNB or a normal macro eNB, from which the RN is accessing. So the information like “Donor Indication” needs to be indicated by the eNB to the MME. 
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Figure 2: One-step startup procedure
Pros:
· MME is aided to definitely select DeNB in either phase of the startup procedure;
· DeNB will not be exposed to be selected as PGW of normal UE’s;
· The startup procedure may be faster in some cases with no detach and reattach procedure of RN;

· No need to download APN from OAM.
Cons:

· S1AP impacted is foreseen
3. Conclusion
Of course there might be other solutions for the S/P-GW selection for the RN. Based on the alternatives above, we think the two solutions are similar in terms of complexity, which are both not seen as complex.

Proposal: We kindly ask RAN3 to discuss the S/P-GW selection in the scope of the RN startup procedure, and considering APN based solution may expose DeNB to be selected as normal PGW and the probability of one step startup, we prefer the “Donor Indication” based solution, because it might have better performance for the RN startup procedure.
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