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1. Introduction

Relaying is being examined as part to the LTE-Advanced study item as a technology to enhance coverage and capacity and offer more flexible deployment options and has therefore been included in the LTE-Advanced TR by RAN1 [1].

After discussing potential types of relays in RAN1#55, RAN1 agreed to consider a so called “type 1 relay” and conveyed this decision via a LS to RAN2 and RAN3 [2], including a description of the type 1 relay. 
In the recent RAN3 #63Bis several architecture and interface definition aspects for relays were addressed [3]
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[5]. Agreement seems to be found for considering type 1 relays that are linked to their donor eNB through S1- like type interfaces. Among other issues, these interfaces are important in the definition of mobility management procedures in the relaying context.

This contribution discusses the various options of the eNB/relay, relay/relay mobility management and proposes some baseline questions for further discussion about the subject.
2. .Discussion
In Figure 1, the basic mobility management in the relay context is depicted. The interface between UE and the relay is release 8 Uu, the interface relay /eNB is Xx which can be either S1 or X2. The interface between the MME and the donor eNB is S1-MME. WE suppose that Ue is already attached to :

a) The donor eNB (D)

b)  The relays RN1, RN2 that are  relays of the donor eNB 
The mobility considered in this contribution is the intra donor eNB domain mobility (i.e. the mobility within the relays of the donor eNB or from the donor eNB to its relays). The eNB domain mobility procedures are very similar to standard S1/X2 handovers. We suppose that the relays of the eNB has already been attached to their donor eNB 
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Figure 1: basic relay architecture
a) Mobility from eNB(D) to RN2

In this scenario UE is attached to the donor eNB (D).  UE performs measurements over the environment and find that the signal from the relay RN2 is better than the signal of its donor eNB. Ue send its measurement report to the donor eNB that decides for the handover to its relay node RN2.  
Two options can be considered depending on the involvement of the MME in the handover procedure.
Option 1: MME is involved: the handover process is relayed to the MME as in standard S1 handover procedures. In such case, the relay is considered as a standalone eNB and the eNB/Relay handover is the standard S1 handover process without the usual path switch and context release termination from the MME.
Option2: Donor eNB triggers the handover process

The handover decision is made at the donor eNB and is transparent to the MME as illustrated in figure 2. 
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Figure 2:  Handover from the Donor eNB to RN2 
The advantages of this option are its scalability, because it performs mobility management of the relays at the donor eNB level without the involvement of the MME. The first question we would like to take the group opinion on, is basically:
Question 1:  Is relay mobility management transparent to the MME? 
b) Mobility from RN1 to RN2

In this scenario UE is already attached to RN1 one of the relays of the donor eNB (D). It sends measurements to RN1 in order to perform handover to another relay of the same donor eNB. Two options can be considered depending on either the relay node uses the measurement report of the UE to trigger handover to the relay node RN2 or sends the UE measurement report to the donor eNB that triggers the handover. 
Option 1: Relay triggers the handover 

In this option, the source relay RN1 receives the UE measurement report and makes handover decision based on it to the target node RN2. RN1 then sends the parameters of the target relay node to the donor eNB. eNB contacts the target relay node RN2 through handover request message. The target relay responds to eNB through handover response and the eNB relays the response of RN2 to RN1 that initiates the handover command. The overall procedure is very similar to S1 handover procedure terminated at eNB. However, as previously the path switch step is avoided.
Option2: eNB triggers the handover

In this option the UE measurement report is sent from the source relay RN1 to the donor eNB. The donor eNB makes the handover decision to the target relay RN2. The next steps of the handover are very similar to the handover process of Figure 2. 
Allowing the relay to trigger the handover decisions will complicate the relay management task at the donor eNB   and increase signalling load on it.
 Indeed direct X2 like connections between relays will probably simplify the handover procedures in that case but may cause security issues  and  complicate the relay management tasks.
For these reasons we prefer to locate the relay/relay handover decision in the donor eNB. However the question and we like to know the group opinion on is: 

Question2: Where the handover decision is made ? At the relay, at the target eNB ?
3. Conclusion 
In this contribution we have presented our view of the mobility management in relays attached to the same donor eNB. The first conclusion of the paper is that the standard S1/X2 handover procedures can be reused when dealing with donor eNB/relay and relay/relay of the same donor eNB handovers.
We identified in this contribution two key  questions for the mobility management of the relays that we would like to have the group opinion on. 
Question 1:  Is relay mobility management transparent to the MME? 
Question2: Where the handover decision is made ? At the relay , at the target eNB ?
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