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Start of Change 1
4.3.x
Core Network assisted eNodeB parameters tuning
4.3.x.1
CN Assistance Information

Core Network assisted eNodeB parameters tuning aids the eNodeB in optimizing the setting of RAN parameters such as RRC inactivity release timer and DRX time in order to minimize the UE state transitions and achieve optimum network behaviour.  This can be especially useful for UEs that send small data (e.g., keep alive messages) for many active applications that are not synchronized.   For example, if the UE frequently changes its idle/active states, RAN could adjust the RRC user inactivity timer of the UE longer than the one of the UE rarely changing its state. In addition, RAN could determine a longer DRX cycle for the UE in order to save the UE battery consumption.

Core Network Assistance information is data derived by the eNodeB and/or  MME and cached in the CN while the UE is idle.  When a UE becomes active, the cached information is provided by the MME to the eNodeB enabling the eNodeB to optimize the setting of RAN parameters in order to reduce the frequency of idle-active transitions, minimize network signaling, and save UE battery consumption. During handovers, the source eNodeB forwards the assistance information to the target eNodeB.  

Information that may be provided by the MME and passed to the eNodeB during establishment of a UE connection (e.g., Attach, Service Request) are:

-
RFSP Index: Is already passed from the MME to eNodeB.  For devices where the UE traffic patterns is known an RFSP Index value can be assigned (e.g., low mobility UEs such as utility meters; or UEs with frequent small data transmissions) and can be modified per operator policy as described in clause 4.3.6.   

-
Last serving cell identity: Received from the eNodeB when the UE connection was released or when a TAU occurs when the UE is idle.  It is cached in the MME and provided back to the eNodeB during the next UE connection establishment.

-
Idle time: the time from the last UE connection release until the next UE connection establishment. 

-
Idle mode mobility count: number of TAU events that occurred while the UE was idle that had a change in serving cell.  

-
High idle/active transitions:  Indication of an abnormally high rate of transitions detected by the MME/SGSN when the CN monitors a UE for idle/active transitions.  The threshold of “abnormally high” is set according to operator policy. 

-
RAN Generated Assistance Information: Received from the eNodeB when the UE connection was released.  It is cached in the MME and provided back to the eNodeB during the next UE connection establishment.

4.3.x.2
RAN Generated Assistance Information

Data is sent in a transparent container from the eNodeB to MME when the UE connection is released.  The eNodeB also includes the last serving cell identity.  This information is cached and later provided back from MME to eNodeB the next time the UE becomes active.  The transparent container is unchanged while cached in the MME.  The last serving cell may be updated if there is a TAU event while the UE is idle. 

During handovers, the source eNodeB forwards the assistance information to the target eNodeB.  

NOTE:
The RAN assistance data will be defined by RAN. Some possible examples are: user inactivity time, connected DRX time, and connected time.

4.3.x.3
Core Network Assistance Procedures

The MME/SGSN provides CN and/or RAN assistance information to the eNodeB during the setup of the S1 signalling connection (e.g., Attach, Service Request).  
NOTE:
In this release of the specification the MME will not forward MME generated assistance information if there is an inter-MME handover,.

The following figure shows the transfer of information between a MME and eNodeB.
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Figure 4.3.x.3-1: Core Network assisted eNodeB parameters tuning 

Step 3: When the UE connection is released, the eNodeB includes the RAN assistance data in the S1-AP UE Context Release Complete.  

Step 4:
The MME stores the RAN assistance data in the UE context along with the time and eNodeB identity.

 Step 6: The MME determines CN generated assistance information to provide to eNodeB.  This could be subscription information (e.g., RFSP Index) or dynamic information determined by MME (e.g., last serving cell, idle time, idle mode mobility count, high idle/active transitions indication).

Step 7: When the UE becomes active and an S1 connection is established, the MME includes the CN assistance data, cached RAN assistance data, idle time and last serving cell identity.

Step 9: The eNodeB tunes parameters for the UE such as the inactivity timer and DRX parameters to align with the characteristics of the UE.
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