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Abstract of the contribution: This paper discusses various aspects of offloading RN from MME(RN) when for example, the MME(RN) is removed from the MME pool for the OAM purpose.
1
Introduction

The relay function was added to TS 23.401 by the CR (S2-111170). RN has context stored in the MME(RN) like other ordinary UEs. However there could be many UEs access to the network via the RN, thus the MME can’t deem the RN as a normal UE for management purpose, such as load re-balancing and admission control. When RN is being offloaded, the UEs connected to the RN will not get any service. It is unclear how to handle these UEs in the MME(RN) load rebalancing scenario, which should be specified in SA2.
2
Discussion
2.1
General

During the MME offloading procedure, the MME sends S1 release message to the eNB with release cause 'load balancing TAU required' and the eNB sends RRC release message to the UE with release cause 'load balancing TAU required'. Then the UE initiates a TAU procedure but provides neither the S-TMSI nor the GUMMEI to eNodeB in the RRC establishment. Then the eNB selects a new MME depending on the mechanism of load-balancing. This procedure can be used for example, in the O+M related removal of one MME from an MME Pool Area. 
For the RN case because there could be many UEs connected to the RN, if the RN is release with this case, these UEs will not get any service.  It is not clear in the current specification how to handle the UEs which are connected to the RN when the RN is released using the same handling as above.
Additionally in current specification, it is stated that functions of the MME for the RN and MME for the UE may be collocated in a single MME. Considering whether the MME(RN) is shared for normal UEs, this paper proposes alternatives to solve this issue.
2.2
load re-balancing when MME(RN) and MME(UE) are the same 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). In this subclause, three alternatives are proposed for the scenario in which the MME(RN) and the MME(UE) are the same.
Alt 1: RN releases all the UEs
If the connection between the RN and DeNB is released, the service for the UEs connected to the RN can’t be provided. Thus it is proposed to release all the UEs connected to the RN during the RN offloading. When the DeNB re-selects a new MME and the connection between the RN and DeNB is recovered, the UE can be re-connected to the RN. 
Since the MME(RN) is performing the offloading procedure, the UEs registered in the same MME(RN) are also offloaded to the other MMEs, which ensures the MME(RN) can be offloaded as soon as possible. To achieve this purpose, the RN releases the RRC connection to the UEs with release cause 'load balancing TAU required'. When the UE re-initiates the TAU procedure, it can ensure the UE to be routed to another MME. Then S1 connection between the DeNB and the MME(RN) and the context in the MME(RN) for these UEs can be released during the load balancing triggered TAU procedure.
For the other UEs, i.e. which registered in other MME(s), the RN release them with release cause not indicating 'load balancing TAU required', which ensures the UE can be routed to the same MME(UE) to avoid the context transfer signalling between MME(UE)s.
Alt2: RN releases only UEs registered in the same MME(RN)
If the UEs connected to the RN and registered in different MME(s) from MME(RN) are released, it brings worse user experience and more RRC signalling between the UEs and RN. Moreover when these UE re-connects, the paths for the UEs are the same. Thus it is proposed that the UEs connecting to the RN and registering in different MMEs from MME(RN) should not be released. The RN may perform the recovery for these UEs after the RN completes the TAU procedure to a new MME(RN) for these UEs. These UE are not aware of the RN release.
For the UEs connected to the RN and registered in the same MME(RN), the RN takes the same handling as alt1.
Alt3: the MME initiates the HO procedure for RN
As analysed in alt 1 and 2, the user experience may be impacted. In order to make better user experience and reduce the service interruption for the UEs connected to the RN, it is proposed that the MME initiates a HO procedure with MME relocation for RN, in which DeNB does not change. This mechanism is similar as that specified in subclause 5.5.1.2 of TS 23.401v8.2.0.

Note: in Alt1 and Alt2 above, if the MME(RN) decides to release a RN other than a normal UE, it means it allows the RN to release the UEs registered in the same MME(RN). Whether to release the RN is based on the configuration in the MME(RN). The MME may not offload the RN before all the normal UEs have been offloaded.
Conclusion: according the offline discussion, in order to reduce the complexity, it is proposed that if functions of the MME for the RN and the MME for the UE are collocated in a single MME, the MME should avoid offloading the RN before all the normal UEs have been offloaded. If the RN is selected and offloaded, either alt 1 or alt 2 has less impact and is preferred.
2.3
load re-balancing when MME(RN) and MME(UE) are different MMEs
If some new MMEs are added just for RN when the RN feature is introduced, these MMEs may not be shared by the normal UEs. It means the UEs connected to the RN can’t be registered in the same MME(RN). The similar alternatives as specified in subclause 2.2 are proposed.

Alt 1: RN releases all the UEs
The RN releases all the UEs connected with release cause not indicating 'load balancing TAU required', which ensures the UE can be routed to the same MME(UE) to avoid the context transfer signalling between the MME(UE)s.
Alt 2: RN preserves all the UEs
Considering the user experience and signalling saving, it is proposed that the RN preserves all the UE and performs the recovery for all preserved UEs after the RN completes the TAU procedure to a new MME(RN) for all the UEs. These UE are not aware of the RN release.
Alt 3: the MME initiates the HO procedure for RN
In order to make better user experience and reduce the service interruption for the UEs, it is proposed that the MME initiates a HO procedure with MME relocation for RN, in which DeNB does not change. This mechanism is similar as that specified in subclause 5.5.1.2 of TS 23.401v8.2.0.
Conclusion: according the offline discussion, in order to reduce the complexity, it is proposed that if functions of the MME for the RN and the MME for the UE are not collocated in a single MME, either alt 1 or alt 2 has less impact and is preferred.
3
Conclusion and Proposal
According to the offline discussion, it is proposed that if functions of the MME for the RN and the MME for the UE are collocated in a single MME, the MME should avoid offloading the RN before all the normal UEs have been offloaded. For the other case, either alt 1 or alt 2 has less impact and is preferred.
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