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/****** First Change Start ************/
4.3.7
Network management functions

4.3.7.1
General

Network management functions provide mechanisms to support O&M functions related to the Evolved System.

The Network management architecture and functions for the evolved packet core system are described in TS ss.xyz [qq]
4.3.7.2
Load balancing between MMEs

The MME Load Balancing functionality permits UEs that are entering into an MME Pool Area to be directed to an appropriate MME in a manner that achieves load balancing between MMEs. This is achieved by setting a Weight Factor for each MME, such that the probability of the eNodeB selecting an MME is proportional to its Weight Factor. The MME weight factor is typically set according to the remained capability of the MME. The remained capability is related with the current load ratio, including the current storage usage ratio and CPU ratio, etc. 
After the establishment of S1-MME connectivity the MME sets the MME Weight Factor to a maximum number. 
The MME changes the weight factor inversely proportional to the MME load change. The MME weight factor should not change frequently, e.g. only after the MME load ratio change reaches a threshold value(like 10%)

When the load increases the MME decreases the its Weight Factor. This will increase the possibility for other MMEs to be selected. After that the other MME load will also increase. As a result, the MME Weight Factors in this whole pool area  will reach the same value, which means every MME has the same load ratio. The load in this pool area is balanced.

After the Weight Factor changes the MME sends the current Weight Factor to all eNodeBs to which it has S1 connection.



4.3.7.3
Load re-balancing between MMEs

The MME Load Re-balancing functionality permits UEs that are registered on an MME (within an MME Pool Area) to be moved to another MME.

NOTE 1:
An example use for the MME Load Re-balancing function is for the O+M related removal of one MME from an MME Pool Area.

NOTE 2:
Typically, this procedure should not be used when the MME becomes overloaded because the Load Balancing function should have ensured that the other MMEs in the pool area are similarly overloaded.


The MME should off-load a cross section of its subscribers with minimal impacts on the network and users (e.g. the MME should avoid offloading only the low activity users while retaining the high activity subscribers. Gradual rather than sudden off-loading should be performed as a sudden re-balance of large number of subscribers could overload other MMEs in the pool.With minimal impact on network and the user's experience, the subscribers should be off-loaded as soon as possible). The load re-balancing can off-load part of or all the subscribers.
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). This prevents the new entrant to be routed to this MME. 

The eNodeB rejects the service request message, except for the emergency call request. This will reduce the number of the ECM-CONNECTED mode UE. After some time there are only few UE in ECM-CONNECTED mode in this MME. It is FFS how to handover these few UEs to a new MME.

To off-load ECM-Idle mode UEs, when the UE performs Periodic TAU request, the eNodeB will select a new MME for this UE according to clause 4.3.8.3 on "MME selection function" because the MME Weight Factor is zero. The UE context is removed in the TAU procedure. The MME shouldn’t page all the ECM-Idle UE as this paging may cause the eNodeBs in the whole Pool Area overload. All of the ECM-Idle mode UEs can be removed within the one periodic update time slot.

To off-load De-Registered UE, the MME deletes the UE context directly.






4.3.7.4
MME control of overload

The MME shall contain mechanisms for handling overload situations. These can include the use of NAS signalling to reject NAS requests from UEs.
After the MME load reach a preconfigured threshold the MME should alert the operator/O+M system. The threshold should be carefully preconfigured to ensure that the MMEs still has enough redundant capacity while alerting to the operator/O+M system.
In addition, under unusual circumstances, the MME may need to restrict the load that its eNodeBs are generating on it. This can be achieved by the MME seting the Weight Factor to a very low value in a proportion of the eNodeB's with which the MME has S1 interface connections. To reflect the amount of load that the MME wishes to reduce, the MME can adjust the proportion of the eNodeBs. The MME should select the eNodeBs at random to avoid all overloaded MMEs will select the same eNodeB.
If one MME overload that means all other MMEs in this Pool Area may also overload. If the Weight Factor of the MME is set to a very low value (not zero) the eNodeB should not reselect new MME when it receives TAU for that MME. 
Further more for the registered UEs in the MME, the eNodeB can:



-
reject all non-emergency Service Request messages for "Service Type = Data" for that MME; and/or

-
reject all Service Request messages for "Service Type = response to paging" for that MME; and/or

-
reject all new RRC connections for NAS signalling (e.g. for TA Updates) for that MME; and/or

-
only permit RRC connection establishments for emergency sessions for that MME.

Editor's Note:
The concept of emergency sessions should be extended to include Priority Sessions from Priority Services Subscribers (e.g. calls from emergency services personnel who are responding to emergencies).

When the MME has recovered and wishes to increase its load, the MME set its Weight Factor to a value based on the current current remained capability of this MME node..


/****** First Change End ************/
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