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This contribution discusses the necessarity of starting/stopping delivery of communication patterns based on request from EPC, and proposes to support pull mode delivery in the TR.
Introduction
In the stage1 specification TS 22.101, there is a requirement of supporting 3rd party interaction on information for predictable communication patterns of a UE, i.e. The 3GPP Core Network shall enable a 3rd party service provider to provide information about predictable communication patterns of individual UEs or groups of UEs that are served by this 3rd party service provider.
SA2 discussed the requirement during the last meeting and agreed a key issue for supporting this feature:
-
SCEF shall be able to receive communication patterns of individual UEs or groups of UEs from authorized 3rd party service providers in a secure manner, and if applicable, send the information from the communication pattern to the appropriate network elements.
However, SA2 has not reach consensus on whether a request from EPC for triggering the transmission of communication patterns is needed. Hence a detailed discussion is made in following section.
Discussion

In the current specification TR 23.708, the key issue of supporting interaction with 3rd party service provider only requires communication patterns of UEs can be received and distributed by SCEF, which means the communication patterns can be sent by 3rd party service provider automatically without triggering request from LTE network. However, if the communication patterns are sent by 3rd party service provider without request/feedback from EPC, some problems will be raised.
Problem 1: Unnecessary communication patterns will be transmitted to EPC nodes even if no network element uses them.

According to SA1 requirements, the purpose of distributing communication patterns to network elements is for network optimization, if no network element needs this information, it makes no sense to keep sending the information to them. Furthermore, signaling load in EPC will be increased. For example:
a. Serving EPC node is changed due to UE mobility, and the current serving node doesn’t support network optimization by considering communication patterns of UEs.
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Figure 1. An example of unnecessarily transmitting communication patterns to network nodes
In the figure 1, as new serving MME doesn’t support network optimization using communication patterns, signaling from application server to SCEF, signaling between SCEF and HSS for interrogating UE internal ID and serving node, and signaling from SCEF to serving MME for delivering communication patterns are useless.
b. UE is disconnected from LTE network. A UE may be disconnected from LTE network, but still keep application layer connection via 2G/3G/Wi-Fi network.
The signaling flow of case b is similar as that shown in figure 1, the difference is that, SCEF may not send communication patterns to network nodes if SCEF detects serving node is not an EPC node. In this case, signaling from application server to SCEF and signaling between SCEF and HSS are unnecessary.
Problem 2: If signaling in EPC is congested, the network conditions will be deteriorated because of signaling for continually transmitting communication patterns.
Since 3rd party service provider gets no request/feedback from EPC, it will always send communication patterns to SCEF no matter whether signaling in EPC is congested already or any network node is overloaded. As a result, the network conditions will be deteriorated due to increased signaling load, for example:

SCEF will always receive messages including communication patterns even if it is overloaded;
Signaling for transmitting communication patterns from SCEF to network entities in EPC will increase network signaling load. Further, if any network entity is overloaded, transmitting communication patterns to it brings no benefit but signaling load.
Problem 3: Some communication patterns have relative stationary values, they can’t be delivered on demand to network entities which need them for network optimization.
Though the details of communication patterns are still FFS, we can foresee some characteristics of them, such as some communication pattern examples listed in section 6.5.2 of TR 23.708. By investigating these communication pattern examples, it can be found that some of them will not be changed frequently, like scheduled communication time and mobility area. 
For the communication patterns with relative stationary value, it is not expected that 3rd party service provider will send them to EPC frequently. However, if serving EPC node is changed due to UE mobility, the new serving node may not be able to get these communication patterns, because the triggers for 3rd party service provider to send the communication patterns are on application layer, and application layer can’t detect the change of serving EPC nodes on network layer at this stage. Therefore, these communication patterns can’t be delivered to appropriate EPC nodes which support network optimization by using communication patterns.
Based on the analysis of problems above, it is proposed to allow EPC network to request 3rd party service provider to start/stop delivery of communication patterns.

Proposal
It is proposed to add new requested functionality into key issue 4 as followed.

* * * First Change * * * *

5.4
Key Issue 4 - Support of 3rd party interaction on information for predictable communication patterns
5.4.1
Description

TS 22.101 [5] specifies the requirement of supporting 3rd party interaction on information for predictable communication patterns of a UE:


The 3GPP Core Network shall enable a 3rd party service provider to provide information about predictable communication patterns of individual UEs or groups of UEs that are served by this 3rd party service provider. Such communication patterns may include:

-
Time and traffic volume related patterns (e.g. repeating communication initiation intervals, desired 'keep alive' time of data sessions, average/maximum volume per data transmission, etc.).

-
Location and Mobility related patterns (e.g. indication of stationary UEs, predictable trajectories of UEs, etc.).


This information may be used by the 3GPP system to optimize resource usage.

The issues for implementing such requirement are:

-
How 3GPP network requests 3rd party service provider to provide the information for communication pattern of a UE;

-
How 3GPP network elements receive the information provided by 3rd party service provider.

As the SCEF is already defined to abstract the services from the underlying 3GPP network interfaces, it is assumed that the SCEF is used to interact with 3rd party service provider for predictable communication patterns. Thus, the SCEF shall be able to enable a 3rd party service provider to provide information about predictable communication patterns of individual UEs or groups of UEs, based on requests from network elements or configuration.

The type of communication patterns may include time, location and mobility, etc.. Such different communication patterns may be used by different network elements. Hence the SCEF needs be able to distribute the received information for communication patterns to different network elements.

Based on analysis above, the key issue that needs to be addressed by solutions is what kinds of functionalities need to be supported in the SCEF for interacting with 3rd party service provider.

5.4.2
Required Functionality
-
SCEF shall be able to receive communication patterns of individual UEs or groups of UEs from authorized 3rd party service providers in a secure manner, and if applicable, send the information from the communication pattern to the appropriate network elements;
· SCEF should be able to send request(s) towards 3rd party service provider to enable the provision of particular communication patterns of UEs based on event request(s) from EPC nodes (e.g. MME, PGW, etc.).
Editor's note:
Details of communication patterns are FFS.

* * * End of Change * * * *
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