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Abstract of the contribution: This paper discusses how to make re-balancing between the MME (RN) when the MME (RN) is overloaded or MME (RN) is removed from the MME pool for the OAM purpose.
1
Introduction

Last meeting the relay function was added to TS 23.401 by the CR (S2-111170).In RAN3#70 meeting, it was agreed that the GUMMEI List IE is included to S1AP OVERLOAD START and S1AP OVERLOAD STOP message to the DeNB and the RN. This mechanism allows the RN to perform the overload control for UEs, especially for the TAU and service request signalling. However, for the MME (RN) case, it is still unclear how to make re-balance between the MME (RN), which should be specified in SA2.
2
Discussion
2.1
General

According to the Relay architecture, the MME for the RN MME(RN) and MME for the UE(MME-UE) may be collocated in a single MME. However it is also possible that the MME for RN and MME for the UE may be different MMEs. This paper will discuss different re-balancing solutions for different types of MME below.
2.1
load re-balancing in MME-RN and MME-UE sharing one MME
According to the Relay architecture, the MME has to be upgraded to support the relay function, which is called MME (RN). However, the MME (RN) can also be shared by the normal UE. Further, the normal UEs accessing the network via the RN can register either to the normal MME or MME (RN), which means that the UE registered MME may be different from the MME (RN). Thus when the MME (RN) wants to offload its subscribers to another MME(maybe a MME (RN)) in the pool for load re-balancing or OAM purpose, the MME (RN) has to decide whether to offload the RN or not.
Alt 1: offloading the RN only
Offloading the RN may be initiated based on the OAM function or its local policy of MME(RN). For example if the amount of UEs in the MME(RN) is smaller than the amount of RN, then only offloading part of RN can meet the requirement of the offloading policy.
However, according to the current specification, the MME (RN) may release the RN which results in the release of the UE accessing via the RN. In this case, the service of these UEs will be interrupted, which make worse user experience. The handover procedure with MME relocation procedure in which the DeNB for RN does not change can be used to offload the RN. The procedure is triggered by sending a Handover Trigger message from the MME to the DeNB to offload the RN. This can make the service of the UE accessing via the RN continue and promote the user experience.
Alt2: retaining the RN and offloading the UE only
RN should be considered as a very special, important and high priority UE for the MME (RN). When the MME (RN) detects the registration of a RN, it never performs the re-balancing procedure for the RN until the RN detach from it. The MME(RN) can only offload the normal UE by the current specification.
This solution seems quite simple. However for the OAM purpose or local policy of MME(RN), the MME (RN) with the registration of the RN could not be removed from the MME Pool Area.
Alt3: offloading part of the RNs and UEs 
Sometimes there are few UEs in the MME(RN), and offloading all UEs cannot meet the requirement of MME(RN)’s policy. This means the MME(RN) still need offload parts of RNs. Of course, offloading UEs can be based on the current specification. However offloading the RNs may have the same problem with alt1. It is also proposed that the handover procedure is used to guarantee the service continuity of UE and promote the user experience.
2.2
load re-balancing in MME-RN and MME-UE with different MMEs
This scenario may take place if the Relay function is added into the current LTE network, and the special MME-RNs are deployed only for RN. This enhancement will have little impact on the current network. Of course, the special MME (RN)s only can offload the RN. The UEs accessing via RN register a different MME and if the RN is released by the special MME (RN) for offloading, the service of UE will be interrupted and the user will have a bad experience. So it is proposed that the handover procedure in alt1 shall be adopted for offloading the RNs.
3
Conclusion and Proposal
According to the discussion above, it is proposed to agree the handover procedure with MME relocation in which DeNB and RN does not change is adopted for offloading RN.

The corresponding TS23.401 CR 2064(S2-111341) is provided based on this proposal. 
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