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1 Introduction

It has been agreed that during the RN attach procedure the EPC will authenticate the RN as an RN and inform the DeNB about it. There will not be any RN indicator on RRC level to indicate this, meaning that the RN will look like a normal UE connecting to the DeNB until the DeNB receives the RN indicator over S1 from the MME. 

This contribution discusses in more detail how the MME should know that an RN is an RN, how it should perform GW selection for the RN (incl. setting up S11 context) and how it should inform over S1 that a “UE context” is an RN. 

2 Discussion

2.1 Knowing that an RN is an RN (in MME)
Several solutions can be envisioned for letting the MME know that an RN is an RN. At least the following solutions could be considered:

· Configuration of a special APN (or multiple APNs) in the HSS for RNs

· Configuration of a special SPID (in EPC called RFSP) in the HSS for RNs
· Usage of specific Type Allocation Codes (TACs) in the IMEI of RNs which can be requested by the MME during attach

All of the solutions above could be used in principle without standardization impacts. Out of the solutions above the special APN is preferred since it is the most straight forward solution (simple and without any drawbacks). The SPID is defined for mobility related purposes and re-using it also to define other things will not be future proof. The TAC solution is also feasible but the APN solution is seen as a bit easier to manage since the APN can be set directly by the operator and is tied to the USIM (which is also controlled by the operator), while the TAC which is directly tied to the RN HW and is not controlled by the operator.

Proposal 1: Send an LS to SA2 and propose the usage of a special APN configured in the HSS for knowing in the MME that an RN is an RN.
2.2 Performing GW selection in the MME for RNs

Once the MME knows that the RN attaching is an RN it can select the DeNB as a S-GW (and P-GW) for the RN.
Proposal 2: Send an LS to SA2 and propose that the MME uses the knowledge that an RN is an RN to select the DeNB as S-GW (and P-GW) for the RN 

The question is how the MME will know the IP address of the S-GW/S11 functionality in the DeNB. For this purpose it is possible to re-use GW selection functionality based on DNS lookup which is already defined in [1] and [2]. In particular, the solutions defined in section 4.3.15 [1] for SIPTO allowing the MME to select a GW (S-GW and P-GW) based on geographical/topological proximity of the UE (in this case RN) can be reused for this purpose. The DNS lookup could be based on the relay specific APN and the DeNB Id. 
Proposal 3: Send an LS to SA2 and propose that the MME uses DNS lookup to find the S11 IP address of the DeNB for a given RN. 
2.3 Letting the DeNB know that an RN is an RN

Although agreed, it might not be required to have a specific RN indicator sent down to the DeNB over S1. The reason for this is that MME would never setup an S11 context for the RN in the DeNB unless the RN has been authenticated as an RN (see issue 2.1). So when the S11 context is setup in the DeNB the DeNB knows that the RN is authenticated. Additionally it is possible for the DeNB to relate the S11 context with the S1 context since it is the DeNB that allocates the S-GW and eNB address, and GTP TEIDs for the E-RABs that are setup between the DeNB (as a eNB) and the DeNB (as a S-GW) via S11 / S1 signaling (signaled via MME). These addresses are internal in the DeNB and are not really needed for data transmission but can still be used to link the S11 and S1 context together. 

Assuming still there could be a need for a specific RN indicator over S1 it is proposed to define a new IE in S1 signaling for the purpose. Re-using the SPID which is defined for mobility is not a future proof solution and could lead to conflict with existing SPID usage. 

Proposal 4: Consider if an explicit RN indicator is really needed given the possibility to link the S11 and S1 context via the eNB / S-GW addresses and GTP TEIDs. In case an explicit indicator is still deemed necessary it is proposed to define a new S1 IE for this purpose. 

3 Conclusion
The following proposals are made:
Proposal 1: Send an LS to SA2 and propose the usage of a special APN configured in the HSS for knowing in the MME that an RN is an RN.
Proposal 2: Send an LS to SA2 and propose that the MME uses the knowledge that an RN is an RN to select the DeNB as S-GW (and P-GW) for the RN 

Proposal 3: Send an LS to SA2 and propose that the MME uses DNS lookup to find the S11 IP address of the DeNB for a given RN. 
Proposal 4: Consider if an explicit RN indicator is really needed given the possibility to link the S11 and S1 context via the eNB / S-GW addresses and GTP TEIDs. In case an explicit indicator is still deemed necessary it is proposed to define a new S1 IE for this purpose. 
Contribution [3] contains an initial draft for an LS to SA2 regarding proposal 1-3.
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