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Start of 1st Change

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 Weight Factor is typically set according to the capacity of an MME node relative to other MME nodes. The Relative MME Capacity of an MME node is provided to the eNodeB when the S1-MME connection is established or the MME decides to change the Relative MME Capcity, e.g. a newly installed MME may decides to use a very much higher weight for an initial period of time making it faster to increase its load, and after the load has reached the average load the MME may reduce its weight.


NOTE :
It is intended that the Weight Factor is NOT changed frequently. e.g. in a mature network, changes on a monthly basis could be anticipated, e.g. due to the addition of RAN or CN nodes.

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 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).

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.

To off-load ECM-CONNECTED mode UEs for which there is no TAU, Attach, Detach or Service request procedure in progress, the inter eNodeB handover with MME relocation procedure (section 5.5.1.2) is used with the source eNodeB being identical to the target eNodeB. The procedure is triggered by the MME sending a Handover Trigger message to the eNodeB to move a particular UE.

Editor's note:
It is FFS whether other means of triggering handover need to be specified.


To off-load UEs who perform TA Updates or Attachs, it is FFS which mechanism is used to allow eNodeB to determine it has to transfer the UE to a new MME.

Editor's note:
The following mechanisms have been proposed:
(1)  The MME receives the Tracking Area Update request or Attach request and returns an indication in the accept message and releases the S1 connection. After receiving the indication, the UE will initiate a new TAU procedure with a new MME reselection indication in RRC part.
(2)  (2) The MME receives the Tracking Area Update or Attach request and retrns a Redirection indication (including the NAS part) to the eNodeB. After receiving the indication, the eNodeB forwards NAS message to a newly selected MME.
(3)  The MME informs the eNodeB to move all subsequent TAU Request or Attach to a new MME node.
In all secenarios, the eNodeB will treat the UE "as a new entrant to the pool area" and select another MME according to clause 4.3.8.3 on "MME selection function". The new MME will retrieve UE context from the old MME.

To off-load UEs who perform Service Request, the MME can:  

-
reject all non-emergency Service Request messages for that MME; and/or
-
only permit RRC connection establishments for emergency sessions for that MME.
To off-load UEs in ECM-IDLE state without waiting for the UE to perform a TAU or perform Service request and become ECM-CONNECTED, the MME first pages UE to bring it to ECM-CONNECTED state.

End of 1rd Change
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