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1 Introduction

RAN2#69 meeting came to an agreement “The CN will be able to verify that the RN is really an RN and will inform the DeNB about this e.g. with the SPID”. And corresponding description has been added in Rel-10 36.300. But no further discussion was put up after that. We assume that how CN informs DeNB about RN access is a RAN3 issue. The contribution gives our analysis on the above topic and proposes CN confirm RN identity to DeNB via S11 interface.
2 Discussion
During RN start-up procedure, RN provides “I am an RN” indicator to the DeNB during RRC Connection Setup [1], however the indicator is not reliable. The CN needs to verify RN identify and inform the DeNB “It is really an RN”. There are three possible ways to inform DeNB as listed bellow: 
-  Option 1: The CN informs DeNB about RN access with SPID;
-  Option 2: The MME informs DeNB about RN access through S1-AP message (i.e. via S1-C interface);
- Option 3: The MME informs DeNB about RN access through GTPv2-C message (i.e. via S11 interface);
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Figure 1: Time of notification during RN start-up
HSS assigns SPID and sends it to MME, and the MME forward received SPID to serving eNB via S1 interface. We can reckon that MME transparently delivers SPID to eNB. With option 1, current downlink S1-AP messages will not be impacted. We just need to reserve and assign special SPID for RN. In phase I, RN doesn’t provide “RN indication” to serving eNB for sake of gateway selection [2]. If we use SPID as implicit indication and DeNB is selected as serving eNB in Phase I, we also need to specify what DeNB should do when it receives special SPID from CN but not receives RN indication during prior RRC connection establishment procedure. What’s more important, SPID is used to define camp priorities in idle mode and to control inter-RAT/inter-frequency handover in active mode. In our point of view, SPID is not a clear way at all.
W.r.t option 2, MME confirms RN identity through S1-AP message to DeNB (eNB functionality part). This is a straight way. Since DeNB (GW functionality part) may initiate dedicated bearer establishment procedure later, eNB functionality part needs to inform GW functionality part by certain internal interaction. However, it can be regarded as an implementation issue. Option 2 will bring impact on S1-AP protocol, i.e. we need to add RN-indication-like information in Initial Context Setup Request message. 
Option 3 is another straight way. Upon receiving Create Session Request, DeNB (GW functionality part) should create default EPS bearer for RN. Since DeNB is aware that it is an RN through this GTPv2-C message, it can initiate dedicated bearer establishment procedure at the same time, e.g. to establish dedicated bearers for S1-AP/X2-AP messages. Compared to the other two solutions, DeNB can be confirmed at an earlier point. And it makes sense to inform PGW part “it is an RN” instead of eNB part. But option 3 will bring impact on GTPv2-C protocol. Standardization impact is similar with option 2. We need to add RN-indication-like information in Create Session Request message, which is, however, in CT4 scope.
In summary, SPID is not a clear way to identify entity type, and option 2 and option 3 are both straight ways and will bring similar standardization work. In our point of view, it makes sense to inform PGW part “it is an RN”. So we would like to put forward the following proposal:
Proposal: The MME informs DeNB about RN access via GTPv2-C message.
3 Conclusion
In this document we discuss how DeNB gets confirmation about RN access from CN, and then put forward the following proposal:
Proposal: The MME informs DeNB about RN access via GTPv2-C message. 
RAN3 is kindly asked to send LS to CT4 for confirmation if the above proposal is agreed.
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4.7.6.1
RN attach procedure

Figure 4.7.6.1-1 shows a simplified version of the attach procedure for the RN. The procedure is the same as the normal UE attach procedure [17] with the exception that the S-GW/P-GW functionality (step 3) is performed by the DeNB and that during the RRC Connection Setup the relay signals a RN Indicator to the DeNB. Based on that, the DeNB selects an MME supporting relay functionality, as the MME advertised its support of relay functionality to the DeNB during S1 Setup. During the attach procedure, the EPC will authenticate the RN as an RN and will inform the DeNB about this via GTPv2-C message. The RN is preconfigured with information about which cells (DeNBs) it is allowed to access.
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Figure 4.7.6.1-1: RN attach procedure

Editor’s note:
This signalling flow can be removed if captured in [17].
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