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Abstract of the contribution: This contribution provides corrections to and evaluation of Solution 5 in TR 23.708 (AESE).
Discussion

According to Release 12 feature of core network (CN) assisted eNB parameters, the MME derives the CN assisted eNB parameters based on statistical data or based on information from HSS. However, the statistic information in the MME does not reflect dynamic service level communication changes. According to solution 5, the SCEF takes the communication pattern information from the SCS/AS and converts it into CN assisted eNB parameters. These are then stored in the HSS for retrieval by the MME. These parameters provide a starting point for the MME to evaluate and update the CN assisted eNB parameters that it provides to the eNB.
The content of the communication pattern information received by the SCEF depends on the information provided by the AS/SCS, i.e. it may depend on the network API work of other SDOs (e.g. OMA), examples are described in this TR 23.708. The conversion of the communication pattern information into CN assisted eNB parameters by the SCEF depends on the implementation. 

The network API work can be done in parallel with 3GPP based on requirements from service level use cases.

The changes below are primarily to have the SCEF provide the CN assisted eNB parameters to the HSS, instead of the communication patterns. This relieves the MME from having to know how to map communication patterns onto the CN assisted eNB parameters that it already understands. This approach also takes advantage of the agreement for the MONTE work to store information into the HSS and allow normal mechanisms to be used to distribute it to the MME.

Proposal

The following changes to TR 23.708 are proposed.

++++++++++++++ FIRST CHANGE ++++++++++++++
6.5
Solution 5: 3GPP resource optimizations based on predictable communication patterns of a UE or a group of UEs

6.5.1
Description

This solution addresses the Key issue 4 - "Support of 3rd party interaction on information for predictable communication patterns".
The solution described here defines a mechanism to provide relevant information of a communication pattern of a UE or a group of UE to the corresponding core network node in order to provide the derived network resource optimizations for such UE(s).
6.5.1.1
Communication pattern examples

The SCEF may receive communication patterns for the data traffic and/or the mobility pattern. Examples what kind of parameters may be contained in these communication patterns are shown in the tables below. The SCEF shall be able to derive relevant information for the core network nodes from those communication patterns.
Table 6.5.1.1-1: Data traffic communication pattern parameter examples

	 Communication pattern parameter
	Description

	1) Periodic communication indicator
	TRUE: The UE communicates periodically /  False: No periodic communication, only on demand.

	2) Communication duration timer
	Duration interval time of periodic communication [mandatory for 1)]

Example: every 5 minutes

	3) Periodic time
	Interval Time of periodic communication [optional for 1)]

Example: every hour just :00

	4) Scheduled communication time
	Time zone and Day of the week when the UE is available for communication [optional]

Example: Time: 13:00-20:00, Day: Monday

	5) Average data volume per communication
	Average data volume per communication [optional]

Example: 2500KB


Table 6.5.1.1-2: Mobility communication pattern parameter examples

	Communication pattern parameter
	Description

	1 ) Stationary indication
	TRUE: The UE is stationary  /  False: The UE is mobility

	2) Stationary location
	UE location information for Stationary [optional for item 1 is TRUE]

Example: cell-id (or location information which is able to be mapped to the cell-id in the network)

	3) Mobility area
	Area information where the UE moves around [optional for item 1 is False] If it is not specified, the UE mobility is not restricted..

Example: list of cell-ids or TA-list (or location information which is able to be mapped to the cell-lists or TA list in the network) 

	4) Average mobility speed
	Average mobility speed for UE [optional for item 1 is False]

Example: speed in km/h (or just low/middle/high speed)


6.5.1.2
Architectural assumptions

The following assumptions are made for this solution:
-
SCEF derives appropriate network parameters based on the received communication pattern from the 3rd party service provider.

-
SCEF provides the derived network parameters to selected appropriate functional entities (e.g. MME, eNodeB, etc.).

6.5.1.3
Provisioning of network parameters

SCEF shall be able to provide the derived network parameters to the selected appropriate functional elements based on the communication patterns of individual UEs or groups of UEs received from the 3rd party service provider.

The figure 6.5.1.3-1 shows the signalling sequence for provisioning of optimized network parameters.
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Figure 6.5.1.3-1: Signalling sequence for provisioning of Optimized Network Parameters

The 3rd party service provider notifies the SCEF about the communication pattern for the UE or group of UEs. The SCEF may query the HSS for additional information, authenticates & authorizes the request and then derives the network parameters based on operator policy or configuration. The SCEF provides the network parameters to the relevant node (e.g. MME, OAM system etc.) that initiates the network resource optimization.
NOTE:
The interface between SCEF and AS/SCS is outside the scope of 3GPP and the messages in the Figure 6.5.1.3-1 are exemplary.
6.5.1.4
Provisioning of communication parameters for Core Network assisted eNodeB parameters tuning 
TS 23.401 specifies the following: 

“Core Network Assistance information may be derived by the MME per UE in the MME based on collection of UE behaviour statistics or other available information about the expected UE behaviour (such as subscribed APN, IMSI ranges or other subscription information). For the case of statistics-based Core Network Assistance information collection, this may be enabled based on local configuration (e.g. subscribed APN, IMSI ranges or other subscription information).”

The CN assisted parameters provide the eNB with a way to interpret the UE behaviour like expected “UE activity behaviour” and/or “expected HO interval”. 

The MME provides CN assistance information to the eNodeB if available, during the setup of the S1 signalling connection (e.g., Attach, Service Request).

In this solution, the Application Server (AS) is aware of the change of the communication parameters of the UEs. For example, the AS can be aware whether the UE started or stopped moving for longer time period, especially if the AS is instructing the UE to do so. The AS provides the corresponding communication pattern (CP) to the SCEF as shown in Figure 6.5.1.3-1, which then authenticates & authorizes the request and selects appropriate core network assisted eNB parameters based on operator policy and provides them to the corresponding MME(s) via the HSS. The MME uses the CN assisted eNB parameters and takes also the local network conditions and local configuration into account and stores them.
The MME can estimate how long a UE may remain in ECM-CONNECTED and ECM-IDLE on average based on the information present in the received CN assisted eNB parameters  and from the current bearer characteristics (RAT type, QoS, etc.) of the UE. 

Furthermore the MME can estimate the UE mobility behaviour, i.e. the expected HO interval, based on the information present in the received CN assisted eNB parameters in combination with the expected average ECM_CONNECTED time  in order to minimize the ECM-CONNECTED state reduced for high mobile UEs. 
The CN assisted parameters received from the HSS may be updated based on the statistics collected in the MME.
In order to support serving node changes due to the mobility of the UE, it is proposed to store the CN assisted eNB parameters in the HSS, i.e. the SCEF forwards the CN assisted eNB parameters to HSS and the CN assisted eNB parameters is then downloaded from the MME with the subscriber data.
The following figure is a high level description of the transfer of information from an MME to eNodeB during a service request procedure, pre-provisioned by the AS/SCS in step 6 of Figure 6.5.1.3-1.
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Figure 6.5.1.4-1: Core Network assisted eNodeB parameters tuning with Provisioning of network parameters
6.5.2
Impacts on existing nodes and functionality

CN assisted eNB Parameters tuning support: The SCEF needs to select the relevant parameters from the communication patterns for data traffic and mobility. Further the SCEF needs to interface with the HSS in order to provide the CN assisted eNB Parameters, which are then stored in the HSS. 
6.5.3
Solution Evaluation

The solution shows the applicability to CN assisted eNB parameters tuning, where the SCEF derives or selects parameters from the communication pattern used by the network instead of current way of pre-configuration of the parameters or deriving based on statistics.

Depending on the frequency of sending the CN assisted eNB Parameters to the HSS, there may be an increased signalling to the HSS.
This solution can reuse the interface from the SCEF to the HSS accepted in the MONTE work. By deriving the CN assisted eNB parameters in the SCEF and storing them in the HSS for retrieval by the MME, there is no need for further definition of these parameters. 
The content of the communication pattern information received by the SCEF depends on the information provided by the AS/SCS and is outside of the scope of 3GPP. The conversion of the communication pattern information into CN assisted eNB parameters by the SCEF depends on the implementation.
This solution provides a means for the MME to immediately have meaningful CN assisted eNB parameters available, rather than have to derive those values over a period of time for the UE.
++++++++++++++ END CHANGES ++++++++++++++
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