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This contribution promotes a handover mechanism to transfer Active UEs from one MME to another MME when the first MME needs to be offloaded.

1. Introduction
During last SA2 meeting, it has been kept FFS whether a mechanism to move Active mode UEs from one MME to another MME should be specified or whether only idle mode UE mechanism should be described:
“To off-load ECM-CONNECTED mode UEs, it is FFS which mechanism is used.

Editor's note: e.g. the MME can either initiate an Inter MME Handover procedure, or initiate a GUTI reallocation procedure to cause the UE to act "as a new entrant to the pool area" and perform a TA Update procedure.”

This paper proposes to adopt the first approach (Handover procedure) to move UEs in Active mode from one MME to another MME in order to fasten the MME maintenance operation and to transfer UEs independently of their active sessions.
2. Discussion

Two offload Active UEs, two methods are proposed:

· initiating a GUTI reallocation to make the UE performs a TAU and allow the eNodeB to route the TAU to a new MME

· initiating Handover procedure to move Active UEs to a new MME

2.1 The Handover approach

In the Handover approach, the MME informs the eNodeB of its offload process and an inter-MME Handover can take place for Active mode UEs to relocate Active UEs to a new MME, without changing of eNodeB.

This Handover approach has the following advantages:
1. It is rapid:

· The HO is performed without interaction with the UE, so with no signalling over the radio interface, so the procedure is fast

· There is a possibility to HO more than one UE at a time (if enhancement to messages for context transfer between MMEs is done)
· This reduces overload in the rest of the network:
During the duration of MME maintenance, UEs are pushed to other MMEs of the pool so that load in other MMEs is increased. MME maintenance duration should be limited to avoid overload of the Network.

2. It support long periods of UE activity:

It is expected that the maintenance of a MME should remain transparent for the end-user. In particular UEs activity should not be interrupted for a maintenance reason. A Handover is then preferable to UEs active for long periods. 

UE could remain active for long periods for the following reasons:

· If they have long-lived connections such as:

· VPN connections to corporate Network (for example during long days of 3GPP and additional work during the consecutive night)

· PC access via LTE for long internet access (for streaming video transfer, games…)
· Video surveillance
· Important applications such as healthcare

· Due to high mobility supported in future network: while currently sessions are also interrupted because the connectivity is not supported everywhere, it is expected that with additional LTE coverage, Home eNodeB concept... the end-users will be able to access to LTE from more places and thus we will observe longer session duration. This contributes to the presence of long-lived connections.

3. There is a potential possibility to handover more UEs at the same time: 

· With some changes in the handover procedure, it could be possible to transfer multiple Active UEs from one MME to another MME

4. It facilitates the MME maintenance and allows maintenance to be more independent from UE activity: 
· MME maintenance is currently often performed during the night, i.e. when fewer users are expected to be connected. Nevertheless, with LTE capacity, it is expected that applications currently used over fixed lines during the night (such as video transfer) will be used over LTE, but also during the night. There will be less period with few users so that there is interest to minimize MME offload duration in general.
· When a MME upgrade takes place, MME can be restarted multiple times to check new installed features phase by phase. A rapid offload offers the possibility to speed up the MME maintenance.
5. Handover procedure re-use existing HO code and simplify it:
· there is no specification to be done as the Handover procedure is already specified: only some clarifications are needed:

· A MME should be able to accept a HO even if source and target eNodeB are identical
· As the UE does not change of eNodeB, no TAU will be triggered. The target MME has to initiate a Location Update with the HSS and a GUTI re-allocation to provide the UE with a new GUTI. All these procedures are already specified.
· This HO procedure will be simplified as the eNodeB will not change and as there is no reason to change of Serving GW (Target MME being in the same pool as the source MME)
· This HO procedure will be rapid as there is no need for data transfer between eNodeBs as there is no change of eNodeB. There is also no indirect data transfer.

· It is expected that the MME informs the eNodeB that offload is to be started (TS 23.401 section 4.3.7.3 indicates: “The eNodeBs may have their Load Balancing parameters adjusted beforehand (e.g. the Weight factor is set to zero if all subscribers are to be removed from the MME, which will route new entrant to the pool area into other MMEs)), so this can be the trigger to start the HO process: 
· Either the eNodeB starts HO process (start HO from step 2) 
· or the source MME initiates it (start HO from step 3). 
· In order to re-use the normal logic of a HO procedure, to allow the source eNodeB to provide to the target eNodeB an information to allow this last to retrieve easily the existing UE context locally (transparent container), preference is to start the HO from step 2.
Figures below shows the simplified HO obtained (for reference, the full HO procedure has been copied in Annex of this document to clarify which steps are not-used in this simplified HO):
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2.2 The TAU approach
Another solution has been promoted, based on the need to wait the UE to move to Idle mode and then to “initiate a GUTI reallocation to cause the UE to act "as a new entrant to the pool area" and perform a TA Update procedure”. This is illustrated in the following figure.
It is clear that this approach:

· The procedure will take longer and the time the UE moves to Idle mode is not predictable, while the MME waits to be restarted. All advantages listed above allowing the maintenance to take place in an independent way from the UE activity will not be possible.
· The procedure will use more signalling compared to the above HO solution:
· 3 more messages over the radio per UE compared to the first approach (2 messages for GUTI reallocation + 3 messages for TAU), this will take extra time and will busy the eNodeB while this can be avoided with the HO

· 3 messages for context transfer between MMEs instead of 2 for a HO, for each UE (when a MME is to be off-loaded, it is seen as preferable to avoid extra signalling)
· Authentication could be avoided as the UE real location and eNodeB are not modified and the new MME is in the same pool. Nevertheless, an extra condition has to be specified to allow the target MME to notices it can avoid the Authentication step, as Authentication is usually done during a TAU procedure.
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3. Conclusion
The main advantages of the Handover proposal is that Active UEs are transferred to a new MME while keeping all UE ongoing sessions remain: 
· It preserve activity of users

· It is independent of the duration of the UE activity, as this is unpredictable
· It speeds up maintenance procedure as UEs can moved to another MME in a background manner and HO is efficient with no interaction with the UE

· It saves signaling, processing and time
· It is simple as it uses existing HO mechanism

· It provides a good LTE service from end-user perspective and maintenance process remains transparent to the end-user.

It is proposed that 3GPP SA2 adopt the HO mechanism to offload Active UEs and associated changes to TS 23.401. Associated CR is provided in a contribution S2-082682.
Annex: current HO with eNodeB and MME change: 5.5.1.2 Inter eNodeB handover with MME relocation
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