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Discussion
1. Introduction

In RAN WG3 #68 meeting, an issue related to the Relay Node (RN) ID was discussed in [1][2]. This contribution reviews the issue shortly and presents the potential solution.
2. Discussion
2.1 Signalling delivery to RN from MME
This issue was well clarified in [1] and [2]. The considered scenario is as following. The neighbour eNB sends a S1 message including RN eNB ID as a target ID to the MME. At this time, the MME needs to send the consequence S1 message to the donor eNB which is serving the RN. 
The exemplary situations of considered scenario are 

· S1 handover case from the eNB to the RN either when the MME change is involved or when there is no X2 connection between the eNB and the DeNB or between the DeNB and the RN 

· ANR operation triggered at eNB when the RN starts to operate.

The issue is “how does the MME know the donor eNB serving the target RN to deliver the consequence S1 message?”
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Figure 1. Routing problem at MME.
2.2 Possible solutions
The following three solutions can be considered.
1) TAI based routing of S1 message
This method is proposed in [2]. In this method the RN eNB ID is set regardless of the donor eNB, while it is assumed that the specific TAI(s) are allocated to the donor eNB and the RN is operating using one of TAI assigned to the donor eNB. When the MME receives a S1 message from the source eNB, it can identify the target eNB from the TAI included in the S1 message but not from the target eNB ID. This method is identical to the HeNB GW routing solution. 

However, one critical drawback of this method is that “the operator has to assign the unique TAI range to each donor eNB”. In case of the HeNB GW, the allocation of TAI range to the GW seems reasonable because the HeNB GW would serve tens of thousands of HeNBs. On the other hand, the donor eNB may only serve less than ten RNs. In addition, when it considers the ranges of TAC (16 bits) and the eNB ID (20 bits), there is not enough TAI to be dedicatedly allocated to the donor eNB from the protocol point of view. 
2) Routing based on RN eNB ID which is same to DeNB ID.
This method is to set the RN eNB ID to the same as the donor eNB ID. Naturally, the ECGI of the RN contains the RN eNB ID, i.e., the donor eNB ID. When the eNB in Figure1 sends the S1 message toward the RN, the target eNB ID will be set to the donor eNB ID, so there is no problem at the MME for deciding the outgoing eNB, i.e., the donor eNB. The advantage of this method is that no change is required to the MME for the S1 message routing.
However, a careful configuration of the ECGI of the RN cell is required in order to avoid the situation where two cells have the same ECGI. In order to achieve this condition, the RN needs to check the used ECGIs under the donor eNB or the other RNs under the donor eNB and selects an unused ECGI for its cell, or the donor eNB needs to send allocated ECGI ranges to the RN.
3. Conclusion and Proposal
In this contribution, the routing problem at the MME toward the donor eNB in order to deliver S1 messages to the RN served by the donor eNB has been discussed and two solutions are investigated. From our point of view, second alternative (Routing based on RN eNB ID which is same to DeNB ID) seems more feasible in the network while further clarifications are needed. We would like to ask RAN WG3 to discuss this issue and decide to rule out the first alternative (TAI based routing of S1 message).
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