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1. Introduction
At the RAN2#66 meeting three architecture options have been identified for terminating the S1 interface at the relay node, where the detailed operation of the different alternatives have been left for further evaluation and for email discussions, such as UE access procedure, RN setup procedure, etc. In this contribution we analyse the details of the relay node start-up procedure in case of the three architecture options of Alt1 (Full L3 relay), Alt2 (Proxy S1/X2) and Alt3 (RN bearers terminate in DeNB).
Other procedures related to UE access and bearer setup are discussed in [1], while the details of the S1/X2 operation are analysed in [2].

2. RN setup procedure
2.1. Full L3 relay - architecture option 1 

The schematic sequence chart of the RN startup procedure for the “Full L3 relay” architecture alternative is shown in Figure 1. The startup sequence can be divided into two main parts:
· In the first part, the RN attaches to the network via the legacy UE attach procedure to authenticate the UE part of the RN toward the MME serving the RN and to establish basic IP connectivity. The subscription information retrieved from the HSS may contain an indication that the attaching UE is a special device, i.e., a relay node. 
· When IP connectivity is established, O&M system may authenticate the eNB (function of the RN) and downloads node configuration data to the RN. The RN establishes the necessary S1/X2 interfaces, which may be derived from the downloaded configuration data and then it goes into normal operation.
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Figure 1: RN startup procedure in case of “Full L3 relay” architecture option
2.2. Proxy S1/X2 - architecture option 2 -

The RN startup sequence in case of the “Proxy S1/X2” solution is shown in Figure 2. The overall sequence is very similar to the previous case. 
· The first part of the procedure when the RN attaches as a “UE” to the network is the same as in the previous case. The subscription information retrieved from the HSS may contain an indication that the attaching UE is a special device, i.e., a relay node.
· After the basic IP connectivity has been established the O&M system may authenticate the eNB (function of the RN) and downloads node configuration data to the RN, as in the previous case. However, the setup of S1/X2 interfaces needs to be done differently than before due to the proxy functionality. 
The S1/X2 setup signalling initiated from the RN will be terminated by the donor eNB and the existing S1/X2 connectivity of the DeNB will be used to proxy the S1/X2 connections of the RN. That is, the RN needs to establish only one S1 connection and one X2 connection, both terminated at the DeNB. We note, however, that the existing S1/X2 connections of the DeNB may need to be updated, e.g., to register the new cell(s) of the RN toward the neighbour eNBs of the DeNB or to register new tracking area codes (TAC) corresponding to the RN cells toward the MME. The existing “eNB Configuration Update” procedure on the S1/X2 interfaces can be used for this purpose.
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Figure 2: RN startup procedure in case of “Proxy S1/X2” architecture option
2.3. RN bearers terminate in DeNB - architecture option 3 -

The RN startup sequence in case of the “RN bearers terminate in DeNB” architecture alternative is shown in Figure 3. The overall sequence is very similar to the “Full L3 relay” option with the exception that the SGW/PGW functionality for the RN is integrated into the donor eNB. 

· In the first part, the RN attaches to the network via the legacy UE attach procedure to authenticate the UE part of the RN toward the MME serving the RN and to establish basic IP connectivity. The subscription information retrieved from the HSS may contain an indication that the attaching UE is a special device, i.e., a relay node. 

We would like to point out that the MME serving the RN (e.g., terminating the attach signalling from the RN when acting as a UE) shall be treated as a standalone entity in the signalling diagrams for all alternatives, including Alt 3 as well. Therefore, the following text description of the RN startup procedure for Alt3 in the email discussion summary document (phase3_v1) shall be changed from:

· “In the first part the RN attaches to the network via the legacy UE attach procedures to authenticate the Ue (function of the RN) towards the MME incorporated to the DeNB and establish basic connectivity.”

to:

· In the first part, the RN attaches to the network via the legacy UE attach procedure to authenticate the UE function of the RN toward the MME serving the RN and to establish basic IP connectivity.
· When IP connectivity is established, O&M system may authenticate the eNB (function of the RN) and downloads node configuration data to the RN. The RN establishes the necessary S1/X2 interfaces, which may be derived from the downloaded configuration data and then it goes into normal operation.
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Figure 3: RN startup procedure in case of “RN bearers terminate in DeNB” architecture option

3. Conclusion and proposal
· The existing UE attach procedure can be used to establish basic connectivity for the RN and to authenticate the UE function of the RN toward the MME serving the RN.
Therefore, the following text description of the RN startup procedure for Alt3 in the email discussion summary document (phase3_v1) shall be corrected accordingly, i.e., to change the following paragraph:

· “In the first part, the RN attaches to the network via the legacy UE attach procedures to authenticate the Ue (function of the RN) towards the MME incorporated to the DeNB and establish basic connectivity.”

to:

· In the first part, the RN attaches to the network via the legacy UE attach procedure to authenticate the UE function of the RN toward the MME serving the RN and to establish basic IP connectivity.

· The node configuration is downloaded from the O&M system to the RN using the IP connectivity established at the first step.

· The S1/X2 interfaces can be setup from the RN using the existing interface setup and configuration procedures.
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