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Abstract of the contribution: This contribution addresses some details of the solution and adds the procedure for one-time reporting of network status information.
Discussion
There are several editor’s notes which can be either removed or turned into notes:

· As the details of the network status information provided to the 3rd party can be left for stage 3, it should be enough to mention that a) the current congestion status of the specific area should be the basis and b) this congestion status should be mapped to a more general network status information like e.g. a load level (high, medium or low) which can be understood by any 3rd party server without requiring operator-specific pre-configuration. In addition, it would be useful to provide a time interval to inform the 3rd party when re-checking for network status is possible.
· Providing information about the potential impact of the network status on the expected throughput and/or QoS and the expected time of the impact is not possible due to the lack of accurate information about the situation at the involved RAN nodes and due to the spatial aggregation.
· The congestion status information from the RCAF is sufficient to enable the SCEF for informing the 3rd party about potential network issues. Therefore, a direct interface between RAN/OAM and SCEF is unnecessary in this Release.
· The SCEF should be able to identify the RCAF(s) responsible for a network area based on local configuration. During the mapping of a geographic area to the corresponding network area, the SCEF could for example have a configuration which contains the responsible RCAF(s) for every cell, TA or RA.  
Some details should be added to the solution:

· A network area identifier should be assigned by the SCEF and used for the interaction with the RCAF(s) so that subsequent RCAF congestion reports can be correctly associated with the internal SCEF state and combined in case of multiple RCAFs.

· If multiple RCAF(s) are involved, the SCEF derives the congestion status for the whole area by combining reports with the same network area identifier.    

A procedure for one-time reporting of network status should be added to address the 2nd and 3rd possibility mentioned in section 5.6.2. 
***** 1st CHANGE *****
5.6
Key Issue 6 - Informing the 3rd party about potential network issues
5.6.1
Description

The requirement in TS 22.101 [5] Clause 29.2 "Exposed Services and capabilities" specifies the requirement to inform the 3rd party about potential network issues:

The 3GPP Core Network shall be able to indicate to a 3rd party service provider when data transmissions have a risk of incapability to provide expected throughput and/or QoS in a specific area (e.g. due to forecasted high traffic load in that area). Additionally, an estimate may be given when the high traffic load is expected to be mitigated.

The issue is to specify how to inform the 3rd party about potential network issues. The network status information provided to the 3rd party contains, depending on operator configuration (governed by SLAs, network topology, usage etc), either:

· The current congestion status in the specified area (the 3rd party is interested in); or 
· Generalized parameters describing the network status (e.g. load level (high, medium or low), mean load level etc) that are derived from the congestion status.
· Optionally, a time interval to inform the 3rd party when re-checking for network status is possible.
NOTE:  The details of the network status information provided to the 3rd party are left for stage 3.

NOTE:  Providing information about the potential impact of the network status on the expected throughput and/or QoS and the expected time of the impact is not possible due to the lack of accurate information about the situation at the involved RAN nodes and due to the spatial aggregation.

5.6.2
Requirement functionality

Service capability exposure framework should allow the 3rd party service provider to be informed about potential network issues in a specific area via:

-
Request from 3rd party service provider to be continuously informed about network status changes with geographic area. Continuous reporting may be requested with additional criteria such as maximum number of reports, reporting interval, report until a certain threshold is reached etc.

-
An explicit request from 3rd party service provider to be informed one-time about for network status for an individual subscriber or a group of subscribers in a geographic area.

-
Request from 3rd party service provider to be informed one-time about network status in a geographic area.


NOTE:
Geographic area specified by 3rd party service provider could be at cell level (CGI/ECGI), LA/TA/RA level, Presence Reporting Area level, or other formats e.g. shapes (e.g. polygons, circles etc.) or civic addresses (e.g. streets, districts etc.) as referenced by OMA Presence API [x].

***** 2nd CHANGE *****

6.7
Solution 7: Informing the 3rd party about potential network issues

6.7.1
Description

This solution addresses the Key issue 6 - "Informing the 3rd party about potential network issues".
It uses the RAN user plane congestion solution defined as part of Rel-13 UPCON work along with SCEF framework defined as part of Rel-13 AESE/MONTE work. 
The main idea is that the 3rd party AS requests notifications for potential network issues by indicating a specific area to the SCEF. The SCEF derives the RCAF(s) responsible for the specific area and subscribes to their congestion reporting. Once SCEF receives congestion information from the identified RCAF(s), the SCEF, depending on operator configuration (governed by SLAs, network topology, usage etc), derives and reports as part of the network status information (NSI) either the congestion status for the area or generalized parameters describing the network status (e.g. load level (high, medium or low), mean load level etc) that are derived from the congestion status. Optionally, the SCEF can provide a time interval to inform the 3rd party when re-checking for network status is possible.

6.7.1.1
Request procedure for continuous reporting on network status changes



Figure 6.7.1.1-1: Request procedure for continuous reporting of network status changes
1. The AS may send a request for notifications about potential network issues to the SCEF including information about a geographic area and an indication to start/stop notifications for continuous reporting. Continuous reporting may be requested with additional criteria such as maximum number of reports, reporting interval, threshold etc.
NOTE:
Geographic area specified by 3rd party service provider could be at cell level (CGI/ECGI), LA/TA/RA level, Presence Area reporting level, or other formats e.g. shapes (e.g. polygons, circles etc.) or civic addresses (e.g. streets, districts etc.) as referenced by OMA Presence API [x].

2.
The SCEF authorizes the AS request for notifications about potential network issues.

3.
The SCEF derives, if required, the 3GPP location area (e.g. list of TA/RAs, list of cell(s), list of eNBs etc) from the provided geographical area by 3rd party and assigns a network area id. Then the SCEF identifies the RCAF(s) responsible for the requested location area based on local configuration. The SCEF subscribes/unsubscribes to their congestion reporting by sending a request for RAN congestion reports to the identified RCAF(s) including the derived network area information, a network area id, an indication for subscribing/unsubscribing along with additional criteria for continuous reporting (e.g. threshold etc).


4.
If the SCEF subscribes to congestion reporting, the RCAF stores the SCEF instructions and aggregates the congestion information according to the network area information received from the SCEF. Afterwards, a response is sent to the SCEF including the network area id and the current congestion status. Depending on the operator configuration, congestion status is reported on either per cell or per node id basis granularity.


If the SCEF unsubscribes to congestion reporting, the RCAF removes the SCEF instructions and sends an acknowledgement as response.

5. 
Depending on operator configuration (governed by SLAs, network topology, usage etc), the SCEF derives the congestion status for the requested geographical area by combining reports with the same network area identifier and may map the congestion status to generalized parameters (e.g. load level (high, medium or low), mean load etc). 
The SCEF sends an API response to the AS including NSI.. If the AS had requested to unsubscribe from continuous reporting, then SCEF conditionally includes an indication for termination of continuous reporting to the AS in the response.

6.7.1.2
Report procedure for continuous reporting on network status changes
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Figure 6.7.1.2-1: Report procedure for continuous reporting of network status changes
1.
The RCAF detects a change in the aggregated congestion information of a network area for which a SCEF subscribed to congestion reporting. A report on the network status is sent to this SCEF including the network area id and the current congestion status.

2.
The SCEF acknowledges the report to the RCAF.

3.
Triggered by a report from an RCAF or after the requested reporting interval has passed by, the SCEF decides to generate a new network status report.
4.
Depending on operator configuration (governed by SLAs, network topology, usage etc), the SCEF derives the congestion status for the requested geographical area by combining reports with the same network area identifier and may map the congestion status to generalized parameters (e.g. load level (high, medium or low), mean load etc). The SCEF reports the current network status to the AS.
If the criteria for continuous reporting were fulfilled (e.g. maximum number of reports), then SCEF conditionally includes an indication for termination of continuous reporting to the AS in the response.

5.
The AS acknowledges the report to the SCEF.

6.7.1.x
Procedure for one-time reporting of network status 
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Figure 6.7.1.x-1: Procedure for one-time reporting of network status
1.
The AS may send a request on network status in an area to the SCEF including information about the geographic area. Optionally, a list of UE identities can be provided.
NOTE:
Geographic area specified by 3rd party service provider could be at cell level (CGI/ECGI), LA/TA/RA level, Presence Area reporting level, or other formats e.g. shapes (e.g. polygons, circles etc.) or civic addresses (e.g. streets, districts etc.) as referenced by OMA Presence API [x].

2.
The SCEF authorizes the AS request.

3.
The SCEF transfers the geographic area to a corresponding network area (e.g. a list of cells and/or TAs/RAs). Then the SCEF identifies the RCAF(s) responsible for this network area based on local configuration. The SCEF sends a request for RAN congestion report to them including the part of the derived network area information the respective RCAF is responsible for and the list of UE identities, if available.

4.
The RCAF aggregates the congestion information according to the network area information received from the SCEF. If the SCEF provided also a list of UE identities, the RCAF shall only aggregate the congestion information of those cells to which one or more of the indicated UEs are connected. Afterwards, a response is sent to the SCEF including the current congestion status.

5.
Depending on operator configuration (governed by SLAs, network topology, usage etc), the SCEF derives the congestion status for the requested geographic area by combining reports with the same network area identifier and may map the congestion status to generalized parameters (e.g. load level (high, medium or low), mean load etc). The SCEF sends an API response to the AS including information about the current network status.
If the SCEF determines that the requested geographical area is experiencing congestion, then it can optionally provide a time interval to inform the AS when re-checking for network status is possible. 
NOTE:
The time interval provided by SCEF can be ignored by the AS if the subsequent request on network status in an area is considerably different wrt. the geographic area or the optional list of UE identities.

6.7.2
Impacts on existing nodes and functionality

6.7.2.1
Continuous reporting on network status changes
The RCAF needs to be enhanced to support subscription to reporting of congestion status changes as well as a one-time reporting of congestion status for a network area under its control. The RCAF needs to be able to aggregate congestion information for a network area under its control.
6.7.3
Solution Evaluation

The solution is to address key issue "informing the 3rd party about potential network issues".
***** End of CHANGE *****
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