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	1st modified section


[bookmark: _Toc19717871][bookmark: _Toc26968872][bookmark: _Toc43805625][bookmark: _Toc43806132][bookmark: _Toc44001382]2	References
-	The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
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[4]	ITU-T Recommendation X.733 (02/92): "Information technology - Open Systems Interconnection - Systems Management: Alarm reporting function".
[5]	3GPP TS 28.531: "Management and orchestration; Provisioning".
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[7]	3GPP TS 22.261: "Technical Specification Group Services and System Aspects; Service requirements for the 5G system; Stage 1".
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[9]	3GPP TS 23.003: "Technical Specification Group Core Network and Terminals; Numbering, addressing and identification".
[10]	ETSI GS NFV-IFA 013 V2.4.1 (2018-02) "Network Function Virtualization (NFV); Management and Orchestration; Os-Ma-nfvo Reference Point - Interface and Information Model Specification".
[11]	3GPP TS 28.622: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)".
[12]	ETSI GS NFV-IFA 015 (V2.4.1): "Network Function Virtualisation (NFV); Management and Orchestration; Report on NFV Information Model".
[13]	3GPP TS 28.533: "Management and orchestration; Architecture framework"
[14]	ITU-T Recommendation X.734 (1992): "Information technology - Open Systems Interconnection - Systems management: Event report management function".
[15]	3GPP TS 32.158: "Management and orchestration; Design rules for REpresentational State Transfer (REST) Solution Sets (SS)".
[16]	3GPP TS 32.302:	 "Telecommunication management; Configuration Management (CM); Notification Integration Reference Point (IRP); Information Service (IS)".
[17]	3GPP TS 32.401: "Telecommunication management; Performance Management (PM); Concept and requirements".
[18]	3GPP TS 28.552: " Management and orchestration; 5G performance measurements".
[19]	3GPP TS 32.401: "Telecommunication management; Perfomance Measurement (PM); Concept and requirements".
[20]	ISO 8601:2004: "Data elements and interchange formats – Information interchange – Representation of dates and times".
[21]	3GPP TS 32.300: "Telecommunication management; Configuration Management (CM); Name convention for Managed Objects ".
[22]	W3C REC-xmlschema-0-20010502: "XML Schema Part 0: Primer".
[23]	W3C REC-xmlschema-1-20010502: "XML Schema Part 1: Structures".
[24]	W3C REC-xmlschema-2-20010502: "XML Schema Part 2: Datatypes".
[25]	W3C REC-xml-names-19990114: "Namespaces in XML".
[26]	3GPP TS 32.111-2: " Telecommunication management; Fault Management; Part 2: Alarm Integration Reference Point (IRP): Information Service (IS)".
[a]	IETF RFC 6455: "The WebSocket Protocol".
[b]	IETF RFC 793: "Transmission Control Protocol".
[c]	3GPP TS 28.550: "Management and orchestration; Performance assurance".
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10.x	Streaming data reporting service
[bookmark: _Toc44001383]10.x.1	Operations and notifications
[bookmark: _Toc44001384]10.x.1.1	establishStreamingConnection operation (M)
[bookmark: _Toc44001385]10.x.1.1.1	Definition
This operation enables the streaming data reporting producer to establish a connection to the streaming data reporting consumer (i.e. streaming target). The connection establishement includes the exchange of meta-data (producer informs consumer about its own identity and the nature of the data to be reported via streaming) phase and the actual connection (a data pipe for streaming) establishment.
Established connection supports stream multiplexing (one connection supports one or more reporting streams simultaneously).
Upon successful connection establishment, the consumer is aware of the producer's identity, the list of reporting streams and the nature of data being reported on each of the streams.
The established connection may be kept "alive" either by built-in functionality of the solution set or by periodic reporting of empty stream data.
[bookmark: _Toc44001386]10.x.1.1.2	Input parameters
	Parameter Name
	Qualifier
	Information type
	Comment

	producerId
	M
	The identity of the producer requesting the connection establishment.
	DN of the streaming data reporting MnS producer. If the producer is not modeled as 3GPP NRM MOI, an alternative identifer other than DN may be used.

	streamInfoList
	M
	List of StreamInfo
	This parameter contains the list of meta-data about each reporting stream.
For streaming performance data reporting each StreamInfo includes:
 - StreamType carrying the value "PERFORMANCE";
 - SerializationFormat carrying the value "GPB" or "ASN1";
 - streamId globally unique stream identifier;
 - measObjDn: the DN of the measured object instance;
 - measTypes: an ordered list of measurement type or KPI whose measurement values or KPI result values are to be reported by the Performance Data Stream Units (see Annex C of TS 28.550 [c]) via this stream;
 - either:
 - MeasurementReaderId DN of the MeasurementReader MOI (see clause 4.3.13 of 3GPP TS 28.622 [11]) for which the data is being reported;
 - or:
- jobId globally unique identifier of a measurement job (see TS 28.550 [c]).
For proprietary data streaming reporting each StreamInfo includes:
 - StreamType carrying the value "PROPRIETARY";
 - streamId globally unique stream identifier;
 - VsDataContainer (see clause 4.3.9 of 3GPP TS 28.622 [11]) providing the details about the data being reported.



[bookmark: _Toc44001387]10.x.1.1.3	Output parameters
	Parameter Name
	Qualifier
	Matching Information
	Comment

	connectionId
	M
	Identifier of the established streaming connection.
	It identifies the established streaming connection. The format may have dependency on the solution set.

	status
	M
	ENUM (Success, Failure)
	An operation may fail because of a specified or unspecified reason.



[bookmark: _Toc44001388]10.x.1.1.4	Exceptions
	Exception Name
	Definition

	unexpectedStreams
	Condition: Some information in the list of streamInfo was unexpected by the MnS consumer.
Returned Information: Name of the exception; status is set to "Failure".



[bookmark: _Toc44001389]10.x.1.2	terminateStreamingConnection operation (M)
[bookmark: _Toc44001390]10.x.1.2.1	Definition
This operation enables the streaming data reporting producer to terminate the connection to the streaming data reporting consumer (i.e. streaming target).
Upon successful termination of the streaming connection, the producer stops reporting data to the consumer on this connection.
[bookmark: _Toc44001391]10.x.1.2.2	Input parameters
	Parameter Name
	Qualifier
	Information type
	Comment

	connectionId
	M
	See clause 10.x.1.1.3
	It identifies the streaming connection being terminated. The format may have dependency on the solution set.



[bookmark: _Toc44001392]10.x.1.2.3	Output parameters
	Parameter Name
	Qualifier
	Matching Information
	Comment

	status
	M
	ENUM (Success, Failure)
	An operation may fail because of a specified or unspecified reason.



[bookmark: _Toc44001393]10.x.1.2.4	Exceptions
	Exception Name
	Definition

	unknownConnection
	Condition: the connectionId is invalid.
Returned Information: Name of the exception; status is set to "Failure".



[bookmark: _Toc44001394]10.x.1.3	reportStreamData operation (M)
[bookmark: _Toc44001395]10.x.1.3.1	Definition
This operation enables the streaming data reporting producer to send a unit of streaming data to the streaming data reporting consumer.
[bookmark: _Toc44001396]10.x.1.3.2	Input parameters
	Parameter Name
	Qualifier
	Information type
	Comment

	connectionId
	M
	See clause 10.x.1.1.3
	It identifies the streaming connection on which the reported data are being sent. The format may have dependency on the solution set.

	streamingData
	M
	Unit of streaming data
	This parameter contains the actual data (payload) being reported via stream. 
For streaming performance data reporting each streamingData is encoded according to the format specified in the Annex C of 3GPP TS 28.550 [c].
For proprietary data streaming reporting each streamingData is encoded according to the format specified in the product documentation.



[bookmark: _Toc44001397]10.x.1.3.3	Output parameters
	Parameter Name
	Qualifier
	Matching Information
	Comment

	status
	M
	ENUM (Success, Failure)
	An operation may fail because of a specified or unspecified reason.



[bookmark: _Toc44001398]10.x.1.3.4	Exceptions
	Exception Name
	Definition

	
	



[bookmark: _Toc44001399]10.x.1.4	addStream operation (M)
[bookmark: _Toc44001400]10.x.1.4.1	Definition
This operation allows the producer to add one or more reporting streams to an already established streaming connection.
[bookmark: _Toc44001401]10.x.1.4.2	Input parameters
	Parameter Name
	Qualifier
	Information type
	Comment

	connectionId
	M
	See clause 10.x.1.1.3
	It identifies the streaming connection to which new reporting streams are being added. The format may have dependency on the solution set.

	streamInfoList
	M
	List of StreamInfo
	This parameter contains the list of meta-data about each reporting stream being added to the already established connection.
For streaming performance data reporting each StreamInfo includes:
 - StreamType carrying the value "PERFORMANCE";
 - SerializationFormat carrying the value "GPB" or "ASN1";
 - streamId globally unique stream identifier;
 - measObjDn: the DN of the measured object instance;
 - measTypes: an ordered list of measurement type or KPI whose measurement values or KPI result values are to be reported by the Performance Data Stream Units (see Annex C of TS 28.550 [c]) via this stream;
 - either:
 - MeasurementReaderId DN of the MeasurementReader MOI (see clause 4.3.13 of 3GPP TS 28.622 [11]) for which the data is being reported;
 - or:
- jobId globally unique identifier of a measurement job (see TS 28.550 [42]).
For proprietary data streaming reporting each StreamInfo includes:
 - StreamType carrying the value "PROPRIETARY";
 - streamId globally unique stream identifier;
 - VsDataContainer (see clause 4.3.9 of 3GPP TS 28.622 [11]) providing the details about the data being reported.



[bookmark: _Toc44001402]10.x.1.4.3	Output parameters
	Parameter Name
	Qualifier
	Matching Information
	Comment

	streamInfoList
	M
	List of StreamInfo
	This parameter contains the list of meta-data about each reporting stream that has been successfully added as a result of this operation.
For streaming performance data reporting each StreamInfo includes:
 - StreamType carrying the value "PERFORMANCE";
 - SerializationFormat carrying the value "GPB" or "ASN1";
 - streamId globally unique stream identifier;
 - measObjDn: the DN of the measured object instance;
 - measTypes: an ordered list of measurement type or KPI whose measurement values or KPI result values are to be reported by the Performance Data Stream Units (see Annex C of TS 28.550 [c]) via this stream;
 - either:
 - MeasurementReaderId DN of the MeasurementReader MOI (see clause 4.3.13 of 3GPP TS 28.622 [11]) for which the data is being reported;
 - or:
- jobId globally unique identifier of a measurement job (see TS 28.550 [42]).
For proprietary data streaming reporting each StreamInfo includes:
 - StreamType carrying the value "PROPRIETARY";
 - streamId globally unique stream identifier;
 - VsDataContainer (see clause 4.3.9 of 3GPP TS 28.622 [11]) providing the details about the data being reported.

	status
	M
	ENUM (Success, Failure, PartialSuccess)
	An operation may fail because of a specified or unspecified reason.



[bookmark: _Toc44001403]10.x.1.4.4	Exceptions
	Exception Name
	Definition

	duplicateStream
	Condition: One or more of stream identifiers in the streamInfoList already exist on this connection.
Returned Information: Name of the exception; status is set to "Failure" or "PartialSuccess".

	unexpectedStreams
	Condition: Some information in the list of streamInfo was unexpected by the MnS consumer.
Returned Information: Name of the exception; status is set to "Failure".

	unknownConnection
	Condition: the connectionId is invalid.
Returned Information: Name of the exception; status is set to "Failure".



[bookmark: _Toc44001404]10.x.1.5	deleteStream operation (M)
[bookmark: _Toc44001405]10.x.1.5.1	Definition
This operation allows the producer to remove one or more reporting streams from an already established streaming connection.
[bookmark: _Toc44001406]10.x.1.5.2	Input parameters
	Parameter Name
	Qualifier
	Information type
	Comment

	connectionId
	M
	See clause 10.x.1.1.3
	It identifies the streaming connection from which the reporting streams are being removed. The format may have dependency on the solution set.

	streamIdList
	M
	List of stream identifiers
	This parameter contains the list of identifiers for streams being removed from the already established connection.
For streaming performance data reporting streamId globally unique stream identifier.
For proprietary data streaming reporting streamId globally unique stream identifier.



[bookmark: _Toc44001407]10.x.1.5.3	Output parameters
	Parameter Name
	Qualifier
	Matching Information
	Comment

	status
	M
	ENUM (Success, Failure, PartialSuccess)
	An operation may fail because of a specified or unspecified reason.



[bookmark: _Toc44001408]10.x.1.5.4	Exceptions
	Exception Name
	Definition

	unknownStreamId
	Condition: One or more of stream identifiers in the streamIdList does not exist on this connection.
Returned Information: Name of the exception; status is set to "Failure" or "PartialSuccess".

	unknownConnection
	Condition: the connectionId is invalid.
Returned Information: Name of the exception; status is set to "Failure".



[bookmark: _Toc44001409]10.x.1.6	getConnectionInfo operation (M)
[bookmark: _Toc44001410]10.x.1.6.1	Definition
This operation enables the streaming data reporting service producer to obtain information about one or more streaming connections.
[bookmark: _Toc44001411]10.x.1.6.2	Input parameters
	Parameter Name
	Qualifier
	Information type
	Comment

	connectionIdList
	M
	List of streaming connection identifiers
	This parameter contains the list of streaming connection identifiers for which the stream information is to be returned.
The empty list indicates the stream information for all connections are to be returned.



[bookmark: _Toc44001412]10.x.1.6.3	Output parameters
	Parameter Name
	Qualifier
	Matching Information
	Comment

	connectionInfoList
	M
	List of <connectionId, streamReporter, streamIdList> tuples
	This parameter contains the list of meta-data about each streaming connection requested by this operation. Each entry in this list is a tuple of connectionId, streamReporter and streamIdList.
For streaming performance data reporting:
 - streamReporter is the identity of the streaming data reporting MnS producer reporting data for this connectionId;
 - streamIdList is the list of streamId globally unique stream identifiers.
For streaming proprietary data reporting:
 - streamReporter is the identity of the streaming data reporting MnS producer reporting data for this connectionId;
 - streamIdList is  the list of streamId globally unique stream identifiers.

	status
	M
	ENUM (Success, Failure, PartialSuccess)
	An operation may fail because of a specified or unspecified reason.



[bookmark: _Toc44001413]10.x.1.6.4	Exceptions
	Exception Name
	Definition

	unknownConnectionId
	Condition: One or more of connection identifiers in the connectionIdList is not known to this MnS consumer.
Returned Information: Name of the exception; status is set to "Failure" or "PartialSuccess".



[bookmark: _Toc44001414]10.x.1.7	getStreamInfo operation (M)
[bookmark: _Toc44001415]10.x.1.7.1	Definition
This operation enables the streaming data reporting service producer to obtain information about one or more reporting streams.
[bookmark: _Toc44001416]10.x.1.7.2	Input parameters
	Parameter Name
	Qualifier
	Information type
	Comment

	streamIdList
	M
	List of stream identifiers
	This parameter contains the list of stream identifiers for which the stream information is to be returned.
The empty list indicates the stream information for all streams are to be returned.
For streaming performance data reporting streamId globally unique stream identifier.
For proprietary data streaming reporting streamId globally unique stream identifier.



[bookmark: _Toc44001417]10.x.1.7.3	Output parameters
	Parameter Name
	Qualifier
	Matching Information
	Comment

	streamInfoSumList
	M
	List of <StreamInfo, StreamReporters> tuples
	This parameter contains the list of meta-data about each reporting stream requested by this operation. Each entry in this list is a tuple of StreamInfo and StreamReporters.

For streaming PM reporting each StreamInfo includes:
 - StreamType carrying the value "PERFORMANCE";
 - SerializationFormat carrying the value "GPB" or "ASN1";
 - streamId globally unique stream identifier;
 - measObjDn: the DN of the measured object instance;
 - measTypes: an ordered list of measurement type or KPI whose measurement values or KPI result values are to be reported by the Performance Data Stream Units (see Annex C of TS 28.550 [42]) via this stream;
 - either:
 - MeasurementReaderId DN of the MeasurementReader MOI (see clause 4.3.13 of 3GPP TS 28.622 [11]) for which the data is being reported;
 - or:
- jobId globally unique identifier of a measurement job (see TS 28.550 [c]).
For streaming performance data the StreamReporters is a list of the identities of the streaming data reporting MnS producer(s) reporting data for this streamId to this MnS consumer.

For proprietary data streaming reporting each StreamInfo includes:
 - StreamType carrying the value "PROPRIETARY";
 - streamId globally unique stream identifier;
 - VsDataContainer (see clause 4.3.9 of 3GPP TS 28.622 [11]) providing the details about the data being reported.
For proprietary data streaming the StreamReporters is a list of the identities of the streaming data reporting MnS producer(s) reporting data for this streamId to this MnS consumer.

	status
	M
	ENUM (Success, Failure, PartialSuccess)
	An operation may fail because of a specified or unspecified reason.



[bookmark: _Toc44001418]10.x.1.7.4	Exceptions
	Exception Name
	Definition

	unknownStreamId
	Condition: One or more of stream identifiers in the streamIdList is not known to this MnS consumer.
Returned Information: Name of the exception; status is set to "Failure" or "PartialSuccess".
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[bookmark: _Toc44001692]11.y	Streaming data reporting service
[bookmark: _Toc44001693]11.y.1	RESTful HTTP-based solution set
[bookmark: _Toc44001694]11.y.1.1	Mapping of operations
[bookmark: _Toc44001695]11.y.1.1.1	Introduction
The IS operations are mapped to SS equivalents according to table 11.y.1.1.1-1.
Table 11.y.1.1.1-1: Mapping of IS operations to SS equivalents
	IS operation
	Method/frame
	Resource/URI
	Qualifier

	establishStreamingConnection
	HTTP POST (see NOTE)
	/connections
	M

	
	HTTP GET (Upgrade, see NOTE)
	/connections/{connectionId}
	M

	terminateStreamingConnection
	WebSocket Close frame sent (frame with opcode of 0x8), and
WebSocket Close frame received (frame with opcode of 0x8 for successful case)
	/connections/{connectionId}
	M

	reportStreamData	
	WebSocket Data frame sent (frame with opcode of 0x2)
	/connections/{connectionId}
	M

	addStream
	HTTP POST
	/connections/{connectionId}/streams
	M

	deleteStream
	HTTP DELETE
	/connections/{connectionId}/streams
	M

	getConnectionInfo
	HTTP GET
	/connections
	M

	
	HTTP GET
	/connections/{connectionId}
	M

	getStreamInfo
	HTTP GET
	/connections/{connectionId}/streams
	M

	
	HTTP GET
	/connections/{connectionId}/streams/{streamId}
	M

	Note: the establishStreamingConnection is mapped to a HTTP POST operation followed by a HTTP GET operation. The HTTP POST operation is to provide the information in streamInfoList parameter to the consumer and receive the connectionId assigned by the consumer, while the HTTP GET (Upgrade) operation is to establish the WebSocket connection.



[bookmark: _Toc44001696]11.y.1.1.2	Operation "establishStreamingConnection"
The IS operation parameters are mapped to SS equivalents according to the tables 11.y.1.1.2-1 through 11.y.1.1.2-4.
Table 11.y.1.1.2-1: Mapping of IS operation input parameters to SS equivalents (HTTP POST)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	producerId
	request body
	producerId
	String
	M

	streamInfoList
	request body
	streamInfoList
	array(streamInfo-Type)
	M



Table 11.y.1.1.2-2: Mapping of IS operation output parameters to SS equivalents (HTTP POST)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	connectionId
	location header
	n/a
	uri-Type
	M

	status
	response status codes
response body
	n/a
error
	n/a
error-ResponseType
	M



Table 11.y.1.1.2-3: Mapping of IS operation input parameters to SS equivalents (HTTP GET (Upgrade))
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	connectionId
	Headers
	Request-URI
	String
	n/a

	--
	HTTP-Version (Request-Line)
	--
	String (see Note 1)
	M

	--
	Upgrade Header
	--
	Constant string: websocket
	M

	--
	Connection Header
	--
	Constant string: Upgrade
	M

	--
	Sec-WebSocket-Key Header
	--
	String (see Note 2)
	M

	--
	Sec-WebSocket-Version Header
	--
	String (see Note 3)
	M

	--
	See Note 4.

	NOTE 1: The HTTP version shall be not earlier than HTTP/1.1.
NOTE 2: The valid value needs to be assigned according to WebSocket protocol (see IETF RFC 6455 [a]).
NOTE 3: The valid value needs to be assigned according to WebSocket protocol (see IETF RFC 6455 [a]).
NOTE 4: Other SS parameters (not listed in this table) independent from the Stage 2 may be used, according to the WebSocket protocol (see IETF RFC 6455 [a]).



Table 11.y.1.1.2-4: Mapping of IS operation output parameters to SS equivalents (HTTP GET (Upgrade))
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	connectionId
	n/a
	--
	n/a
	n/a

	status
	HTTP-Version (Response-Line)
	--
	String (see Note 1) 
	M

	
	Status-Code
	--
	String
	

	
	response body
	error
	error-ResponseType
	

	--
	Upgrade Header
	
	Constant string: websocket
	M

	--
	Connection Header
	--
	Constant string: Upgrade
	M

	
	Sec-WebSocket-Accept Header
	--
	String (see Note 2)
	M

	--
	See Note 3.

	NOTE 1: The HTTP version shall be not earlier than HTTP/1.1.
NOTE 2: The valid value needs to be assigned according to WebSocket protocol (see IETF RFC 6455 [a]).
NOTE 3: Other SS parameters (not listed in this table) independent from the Stage 2 may be used, according to the WebSocket protocol (see IETF RFC 6455 [a]).



[image: Generated by PlantUML]
Figure 11.y.1.1.2-1: Message flow for establishing a streaming connection
The message flow for establishing a streaming connection illustrated on Figure 11.y.1.1.2-1 is as follows:
1.	The performance data streaming service producer sends a HTTP POST request to the consumer.
- The URI identifies the "…/connections" collection resource.
- The request message body carries the information about the connecting producer identity via parameter "producerId" and about streams supported by the new connection via parameter "StreamInfoList".
2.	The consumer sends a HTTP POST response to the producer.
- On success "201 Posted" shall be returned with the identifier of a newly created ".../connections/{connectionId}" resource. 
- On failure, an appropriate error code shall be returned. The response message body may carry an error object.
3.	If step 2 is successful, the performance data streaming service producer sends a HTTP GET (upgrade) request to the consumer to establish the WebSocket connection.
- The URI identifies the ".../connections/{connectionId}" resource with the /secure/flag;
- The HTTP-version in the Request-line indicates the HTTP version which is no earlier than HTTP/1.1;
- The Upgrade header is with value "websocket";
- The Connection header is with value "Upgrade";
- The Sec-WebSocket-Key header is with a valid value according to IETF RFC 6455 [a].
- The Sec-WebSocket-Version header is with a valid according to IETF RFC 6455 [a].
4.	The consumer sends a HTTP GET (Upgrade) response to the producer.
- On success, "101 Switching Protocols" shall be returned;
- On failure, an appropriate error code shall be returned. The response message body may carry an error object.
- The HTTP-version in the Response-line indicates the HTTP version which is no earlier than HTTP/1.1;
- The Upgrade header is with value "websocket";
- The Connection header is with value "Upgrade";
- The Sec-WebSocket-Accept header is with a valid value according to IETF RFC 6455 [a].
[bookmark: _Toc44001697]11.y.1.1.3	Operation "terminateStreamingConnection"
The IS operation parameters are mapped to SS equivalents according to the tables 11.y.1.1.3-1 and 11.y.1.1.3-2.
Table 11.y.1.1.3-1: Mapping of IS operation input parameters to SS equivalents (WebSocket Close frame sent)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	connectionId
	n/a
	--
	n/a
	n/a

	--
	Opcode (see clause 5 of IETF RFC 6455 [a])
	--
	Constant value: 0x8
	M



Table 11.y.1.1.3-2: Mapping of IS operation output parameters to SS equivalents (WebSocket Close frame received)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	status
	Opcode
	--
	For a successful operation, the Opcode is 0x8, and for an unsuccessful operation, the Opcode has a value other than 0x8 (see clause 5 of IETF RFC 6455 [a]).
	M



[bookmark: _Toc44001698]11.y.1.1.4	Operation "reportStreamData"
The IS operation parameters are mapped to SS equivalents according to the tables 11.y.1.1.4-1 and 11.y.1.1.4-2.
Table 11.y.1.1.4-1: Mapping of IS operation input parameters to SS equivalents (WebSocket Data frame sent with Opcode of 0x2)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	connectionId
	n/a
	--
	n/a
	n/a

	--
	Opcode (see clause 5 of IETF RFC 6455 [a])
	--
	Constant value: 0x2 ("binary")
	M

	streamingData
	Payload data
	streaming performance data payload
or
proprietary data payload
	See Annex G of 3GPP TS 28.550 [c] for detailed definition of the streaming performance data payload format.
	M



The protocol stack with streaming performance data payloads formatted as per Annex G of 3GPP TS 28.550 [c] carried by WebSocket binary data frames (see clause 5.6 of IETF RFC 6455 [a]) is illustrated on Figure 11.y.1.1.4-1.
Table 11.y.1.1.4-2: Mapping of IS operation output parameters to SS equivalents
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	status
	n/a
	--
See Note 1.
	n/a
	n/a

	NOTE 1: The delivery of WebSocket Data frame is taken care of by the underlying TCP (see IETF RFC 793 [b]) which provides reliable data transmission and ensures the data delivery. There is no mechanism at WebSocket protocol level to report the delivery status for WebSocket Data frame.



[image: ]
Figure 11.y.1.1.4-1: Protocol stack for streaming performance data reporting

[bookmark: _Toc44001699]11.y.1.1.5	Operation "addStream"
The IS operation parameters are mapped to SS equivalents according to the tables 11.y.1.1.5-1 and 11.y.1.1.5-2.
Table 11.y.1.1.5-1: Mapping of IS operation input parameters to SS equivalents (HTTP POST)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	connectionId
	Headers
	Request-URI
	String
	n/a

	streamInfoList
	request body
	streamInfoList
	array(streamInfo-Type)
	M



Table 11.y.1.1.5-2: Mapping of IS operation output parameters to SS equivalents (HTTP POST)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	streamInfoList
	response body
	streamInfoList
	array(streamInfo-Type)
	M

	status
	response status codes
response body
	n/a
error
	n/a
error-ResponseType
	M



[bookmark: _Toc44001700]11.y.1.1.6	Operation "deleteStream"
The IS operation parameters are mapped to SS equivalents according to the tables 11.y.1.1.6-1 and 11.y.1.1.6-2.
Table 11.y.1.1.6-1: Mapping of IS operation input parameters to SS equivalents (HTTP DELETE)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	connectionId
	headers
	Request-URI
	String
	n/a

	streamIdList
	path,
query
	/connections/{connectionId}/streams,
streamIdList
	array(streamId-Type)
	M



Table 11.y.1.1.6-2: Mapping of IS operation output parameters to SS equivalents (HTTP DELETE)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	status
	response status codes
response body
	n/a
error
	n/a
error-ResponseType
	M



[bookmark: _Toc44001701]11.y.1.1.7	Operation "getConnectionInfo"
The IS operation parameters are mapped to SS equivalents according to the tables 11.y.1.1.7-1 and 11.y.1.1.7-2.
Table 11.y.1.1.7-1: Mapping of IS operation input parameters to SS equivalents (HTTP GET)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	connectionId
	headers
	Request-URI
	String
	n/a

	connectionIdList
	path,
query
	/connections,
/connections/{connectionId}
	array(uri-Type)
	M



Table 11.y.1.1.7-2: Mapping of IS operation output parameters to SS equivalents (HTTP GET)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	connectionInfoList
	response body
	connectionInfoList
	array(uri-Type, streamReporter-Type, streamIdList-Type)
	M

	status
	response status codes
response body
	n/a
error
	n/a
error-ResponseType
	M



[bookmark: _Toc44001702]11.y.1.1.8	Operation "getStreamInfo"
The IS operation parameters are mapped to SS equivalents according to the tables 11.y.1.1.8-1 and 11.y.1.1.8-2.
Table 11.y.1.1.8-1: Mapping of IS operation input parameters to SS equivalents (HTTP GET)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	connectionId
	headers
	Request-URI
	String
	n/a

	streamIdList
	path,
query
	/connections/{connectionId}/streams,
streamIdList
	array(streamId-Type)
	M



Table 11.y.1.1.8-2: Mapping of IS operation output parameters to SS equivalents (HTTP GET)
	IS operation parameter name
	SS parameter location
	SS parameter name
	SS parameter type
	Qualifier

	streamInfoSumList
	response body
	streamInfoSumList
	array(streamInfo-Type, streamReporters-Type)
	M

	status
	response status codes
response body
	n/a
error
	n/a
error-ResponseType
	M



[bookmark: _Toc44001703]11.y.1.2	Mapping of notifications
Not applicable (no notifications defined in IS).
[bookmark: _Toc44001704]11.y.1.3	Resources
[bookmark: _Toc44001705]11.y.1.3.1	Resources structure
Figure 11.y.1.3.1-1 shows the resource structure of the Streaming data reporting service.


Figure 11.y.1.3.1-1: Resource URI structure of the Streaming data reporting service
Table 11.y.1.3.1-1 provides an overview of the resources and applicable HTTP methods.
	Resource name
	Resource URI
	HTTP method
	Description

	connections
	/connections
	POST
	Inform consumer about reporting streams to be carried by the new connection and receive a new connection id.

	
	
	GET
	Obtain information about connections

	connection
	/connections/{connectionId}
	GET (Upgrade)
	Establish WebSocket for a given connection

	
	
	GET
	Obtain information about connection

	
	
	WebSocket 0x2
	Send a unit of streaming data

	
	
	WebSocket 0x8
	Terminate a WebSocket connection

	streams
	/connections/{connectionId}/streams
	POST
	Inform consumer about new reporting streams on an existing connection.

	
	
	DELETE
	Remove reporting streams from an existing connection

	
	
	GET
	Obtain information about streams

	stream
	/connections/{connectionId}/streams/{streamId}
	GET
	Obtain information about stream



[bookmark: _Toc44001706]11.y.1.3.2	Resources definitions
11.y.1.3.2.1	Resource "/connections"
11.y.1.3.2.1.1	Description
This resource represents a collection of connections and can be used to establish new connections or to obtain information about existing connections.
11.y.1.3.2.1.2	URI
The resource URI is: {root}/StreamingDataReportingMnS/{version}/connections
This resource shall support the resource URI variables defined in the table 11.y.1.3.2.1.2-1.
Table 11.y.1.3.2.1.2-1: URI variables
	Name
	Definition

	root
	indicates the scheme ("http" or "https"), the host name and optional port, and an optional sequence of path segments that together represent a prefix path



11.y.1.3.2.1.3	HTTP methods
11.y.1.3.2.1.3.1	HTTP POST
This method shall support the URI query parameters specified in the following table.
Table 11.y.1.3.2.1.3.1-1: URI query parameters supported by the POST method on this resource
	Name
	Data type
	Description
	SQ

	none supported
	
	
	



This method shall support the request data structures, the response data structures and response codes specified in the following table.
Table 11.y.1.3.2.1.3.1-2: Data structures supported by the POST request body on this resource
	Data type
	Description
	SQ

	producerId
	String representing the DN of the streaming data reporting MnS producer.
	M

	array(streamInfo-Type)
	List of meta-data about each reporting stream. Where each reporting stream is represented by a streamInfo.
	



Table 11.y.1.3.2.1.3.1-3: Data structures supported by the POST Response Body on this resource
	Data type
	Response
codes
	Description
	SQ

	error-ResponseType
	4xx/5xx
	Returned in case of an error
	M

	uri-Type
	201 Posted
	Connection identifier assigned by the MnS consumer
	M



11.y.1.3.2.1.3.2	HTTP GET
This method shall support the URI query parameters specified in the following table.
Table 11.y.1.3.2.1.3.2-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	Description
	SQ

	connectionIdList
	array(uri-Type)
	The list of connectionId for which the connection information is to be returned.
	O



This method shall support the request data structures, the response data structures and response codes specified in the following table.
Table 11.y.1.3.2.1.3.2-2: Data structures supported by the GET request body on this resource
	Data type
	Description
	SQ

	n/a
	n/a
	n/a



Table 11.y.1.3.2.1.3.2-3: Data structures supported by the GET Response Body on this resource
	Data type
	Response
codes
	Description
	SQ

	error-ResponseType
	4xx/5xx
	Returned in case of an error
	M

	array(uri-Type, streamReporter-Type, streamIdList-Type)
	200 OK
	In case of success the representation of the retrieved information is returned.
	M

	
	202 Partially retrieved
	In case of partial success the representation of the retrieved information is returned.
	M



11.y.1.3.2.2	Resource "/connections/{connectionId}"
11.y.1.3.2.2.1	Description
This resource represents an individual connection and can be used for an "upgrade" to WebSocket as part of the connection establishment, or to obtain information about an existing connection, or to terminate an existing connection, or to send a unit of streaming data.
11.y.1.3.2.2.2	URI
The resource URI is: {root}/StreamingDataReportingMnS/{version}/connections/{connectionId}
This resource shall support the resource URI variables defined in the table 11.y.1.3.2.2.2-1.
Table 11.y.1.3.2.2.2-1: URI variables
	Name
	Definition

	root
	See table 11.y.1.3.2.1.2-1

	connectionId
	Represents identifier of an individual connection assigned by the MnS consumer during connection establishment



11.y.1.3.2.2.3	HTTP methods
11.y.1.3.2.2.3.1	HTTP GET (Upgrade)
This method shall support the URI header parameters specified in the following table.
Table 11.y.1.3.2.2.3.2-1: Header parameters supported by the GET request on this resource
	Name
	Data type
	Description
	SQ

	connectionId
	uri-Type
	To indicate the ID (URI) of the connection being upgraded to WebSocket
	M

	Upgrade
	Upgrade-HeaderType
	To indicate the HTTP GET operation is to upgrade the connection to WebSocket protocol
	M

	Connection
	Connection-HeaderType
	To indicate the HTTP GET operation is to upgrade the connection to another protocol
	M

	Sec-WebSocket-Key
	Sec-WebSocket-Key-HeaderType
	The Sec-WebSocket-Key needed for establishing the WebSocket connection.
	M

	Sec-WebSocket-Version
	Sec-WebSocket-Version-HeaderType
	The Sec-WebSocket-Version needed for establishing the WebSocket connection.
	M



This method shall support the URI query parameters specified in the following table.
Table 11.y.1.3.2.2.3.2-2: URI query parameters supported by the GET method on this resource
	Name
	Data type
	Description
	SQ

	none supported
	
	
	



This method shall support the request data structures, the response data structures and response codes specified in the following table.
Table 11.y.1.3.2.2.3.2-3: Data structures supported by the GET request body on this resource
	Data type
	Description
	SQ

	n/a
	n/a
	n/a



Table 11.y.1.3.2.2.3.2-4: Header parameters supported by the GET response on this resource
	Name
	Data type
	Description
	SQ

	Upgrade
	Upgrade-HeaderType
	To indicate the HTTP GET operation is to upgrade the connection to WebSocket protocol
	M

	Connection
	Connection-HeaderType
	To indicate the HTTP GET operation is to upgrade the connection to another protocol
	M

	Sec-WebSocket-Accept
	Sec-WebSocket-Accept-HeaderType
	The Sec-WebSocket-Accept responded when establishing the WebSocket connection.
	M



Table 11.y.1.3.2.2.3.2-5: Data structures supported by the GET response body on this resource
	Data type
	Response
codes
	Description
	SQ

	n/a
	101 Switching Protocols
	The status code indicating the connection has been successfully upgraded to WebSocket.
	M

	error-ResponseType
	4xx/5xx
	Returned in case of an error
	M



11.y.1.3.2.2.3.2	HTTP GET
This method shall support the URI query parameters specified in the following table.
Table 11.y.1.3.2.1.3.2-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	Description
	SQ

	none supported
	
	
	



This method shall support the request data structures, the response data structures and response codes specified in the following table.
Table 11.y.1.3.2.1.3.2-2: Data structures supported by the GET request body on this resource
	Data type
	Description
	SQ

	n/a
	n/a
	n/a



Table 11.y.1.3.2.1.3.2-3: Data structures supported by the GET Response Body on this resource
	Data type
	Response
codes
	Description
	SQ

	error-ResponseType
	4xx/5xx
	Returned in case of an error
	M

	uri-Type
	200 OK
	In case of success the representation of the connectionId is returned.
	M

	streamReporter-Type
	200 OK
	In case of success the representation of the streamReporter is returned.
	M

	streamIdList-Type
	200 OK
	In case of success the representation of the streamIdList is returned.
	M



11.y.1.3.2.3	Resource "/connections/{connectionId}/streams"
11.y.1.3.2.3.1	Description
This resource represents a collection of reporting streams on a particular connection and can be used to add a new reporting stream to an existing connection, or to remove a reporting stream from an existing connection, or to obtain information about reporting streams. 
11.y.1.3.2.3.2	URI
The resource URI is: {root}/StreamingDataReportingMnS/{version}/connections/{connectionId}/streams
This resource shall support the resource URI variables defined in the table 11.y.1.3.2.3.2-1.
Table 11.y.1.3.2.3.2-1: URI variables
	Name
	Definition

	root
	See table 11.y.1.3.2.1.2-1

	connectionId
	See table 11.y.1.3.2.2.2-1



11.y.1.3.2.3.3	HTTP methods
11.y.1.3.2.3.3.1	HTTP POST
This method shall support the URI query parameters specified in the following table.
Table 11.y.1.3.2.3.3.1-1: URI query parameters supported by the POST method on this resource
	Name
	Data type
	Description
	SQ

	none supported
	
	
	



This method shall support the request data structures, the response data structures and response codes specified in the following table.
Table 11.y.1.3.2.3.3.1-2: Data structures supported by the POST request body on this resource
	Data type
	Description
	SQ

	array(streamInfo-Type)
	The resource representation of the set of information about streams to be posted.
	M



Table 11.y.1.3.2.3.3.1-3: Data structures supported by the POST Response Body on this resource
	Data type
	Response
codes
	Description
	SQ

	array(streamInfo-Type)
	201 Posted
	In case of success the representation of the posted information about streams is returned.
	M

	
	202 Partially posted
	In case of partial success the representation of the posted information about streams is returned.
	M

	error-ResponseType
	4xx/5xx
	Returned in case of an error
	M



11.y.1.3.2.3.3.2	HTTP DELETE
This method shall support the URI query parameters specified in the following table.
Table 11.y.1.3.2.3.3.2-1: URI query parameters supported by the DELETE method on this resource
	Name
	Data type
	Description
	SQ

	streamIdList
	array(streamId-Type)
	The list of streamId for the stream(s) to be deleted.
	M



This method shall support the request data structures, the response data structures and response codes specified in the following table.
Table 11.y.1.3.2.3.3.2: Data structures supported by the DELETE request body on this resource
	Data type
	Description
	SQ

	n/a
	n/a
	n/a



Table 11.y.1.3.2.3.3.2-3: Data structures supported by the DELETE Response Body on this resource
	Data type
	Response
codes
	Description
	SQ

	n/a
	204 No Content
	In case of success no message body is returned
	M

	error-ResponseType
	4xx/5xx
	Returned in case of an error
	M



11.y.1.3.2.3.3.3	HTTP GET
This method shall support the URI query parameters specified in the following table.
Table 11.y.1.3.2.3.3.3-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	Description
	SQ

	streamIdList
	array(streamId-Type)
	The list of streamId for which the stream information are to be returned.
	O



This method shall support the request data structures, the response data structures and response codes specified in the following table.
Table 11.y.1.3.2.3.3.3-2: Data structures supported by the GET request body on this resource
	Data type
	Description
	SQ

	n/a
	n/a
	n/a



Table 11.y.1.3.2.3.3.3-3: Data structures supported by the GET Response Body on this resource
	Data type
	Response
codes
	Description
	SQ

	array(streamInfo-Type, streamReporters-Type)
	200 OK
	In case of success the representation of the retrieved stream information is returned.
	M

	
	202 Partially retrieved
	In case of partial success the representation of the retrieved stream information is returned.
	M

	error-ResponseType
	4xx/5xx
	Returned in case of an error
	M



11.y.1.3.2.4	Resource "/connections/{connectionId}/streams/{streamId}"
11.y.1.3.2.4.1	Description
This resource represents an individual reporting stream on an existing connection and can be used to obtain information about reporting stream.
11.y.1.3.2.4.2	URI
The resource URI is: {root}/StreamingDataReportingMnS/{version}/connections/{connectionId}/streams/{streamId}
This resource shall support the resource URI variables defined in the table 11.y.1.3.2.4.2-1.
Table 11.y.1.3.2.4.2-1: URI variables
	Name
	Definition

	root
	See table 11.y.1.3.2.1.2-1

	connectionId
	See table 11.y.1.3.2.2.2-1

	streamId
	Represents identifier of an individual stream. 



11.y.1.3.2.4.3	HTTP methods
11.y.1.3.2.4.3.1	HTTP GET
This method shall support the URI query parameters specified in the following table.
Table 11.y.1.3.2.4.3.1-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	Description
	SQ

	none supported
	
	
	



This method shall support the request data structures, the response data structures and response codes specified in the following table.
Table 11.y.1.3.2.4.3.1-2: Data structures supported by the GET request body on this resource
	Data type
	Description
	SQ

	n/a
	n/a
	n/a



Table 11.y.1.3.2.4.3.1-3: Data structures supported by the GET Response Body on this resource
	Data type
	Response
codes
	Description
	SQ

	streamInfo-Type
	200 OK
	In case of success the representation of the retrieved stream information is returned.
	M

	streamReporters-Type
	200 OK
	In case of success the representation of the retrieved stream reporters information is returned.
	M

	error-ResponseType
	4xx/5xx
	Returned in case of an error
	M



[bookmark: _Toc44001707]11.y.1.4	Data type definitions
[bookmark: _Toc44001708]11.y.1.4.1	General
Table 11.y.1.4.1-1: Data types defined
	Data type
	Reference
	Description

	General types

	uri-Type
	11.y.1.4.3
	Used to represent a URI

	Types used in paths

	connectionId-Type
	11.y.1.4.3
	Used to indicate the connection as a context of the operation

	streamId-Type
	11.y.1.4.3
	Used to indicate the stream as a context of the operation

	Types used in headers

	websocketHeaderConnection-Type
	11.y.1.4.3
	Header value for the upgrade request and response

	websocketHeaderUpgrade-Type
	11.y.1.4.3
	Header value for the upgrade to WebSocket request and response

	websocketHeader-Sec-WebSocket-Accept-Type
	11.y.1.4.3
	Header value for secure WebSocket response. Carries hash.

	websocketHeader-Sec-WebSocket-Extensions-Type
	11.y.1.4.3
	Header value for secure WebSocket request. Carries protocol extensions.

	websocketHeader-Sec-WebSocket-Key-Type
	11.y.1.4.3
	Header value for secure WebSocket request. Provides information to the server which is needed in order to confirm that the client is entitled to request an upgrade to WebSocket.

	websocketHeader-Sec-WebSocket-Protocol-Type
	11.y.1.4.3
	Header value for secure WebSocket request. Carries a comma-separated list of subprotocol names, in the order of preference.

	websocketHeader-Sec-WebSocket-Version-Type
	11.y.1.4.3
	Header value for secure WebSocket request and response. Carries the WebSocket protocol version to be used.

	Types used in query parts

	connectionId-Type
	11.y.1.4.3
	Used to indicate the connection as a context of the operation

	streamId-Type
	11.y.1.4.3
	Used to indicate the stream as a context of the operation

	Types used in request bodies

	connectionRequest-Type
	11.y.1.4.2.2
	Used to carry the meta-data during connection establishment

	streamInfo-Type
	11.y.1.4.2.5
	Reporting stream meta-data.

	Types used in response bodies

	failedConnectionResponse-Type
	11.y.1.4.2.4
	Used to carry the details of a failed connection establishment

	connectionInfo-Type
	11.y.1.4.2.1
	Used to carry connection meta-data

	errorResponse-Type
	11.y.1.4.2.3
	Used to carry the details of an error

	streamInfo-Type
	11.y.1.4.2.5
	Used to carry the stream meta-data

	streamInfoWithReporters-Type
	11.y.1.4.2.6
	Used to carry the augmented stream meta-data

	Types used for resources

	uri-Type
	11.y.1.4.3
	Used to represent resource URI

	Types referenced by the definitions above

	systemDN-Type
	11.y.1.4.3
	Used to represent DN of the reporting entity

	producerId-Type
	11.y.1.4.3
	Used to identify the reporting entity

	streamType-Type
	11.y.1.4.3
	Used to identify the type of a reporting stream

	serializationFormat-Type
	11.y.1.4.3
	Used to identify serialization method

	measObjDn-Type
	11.y.1.4.3
	Used to represent DN of the measured object instance

	measTypes-Type
	11.y.1.4.3
	Used to represent an ordered list of measurement types or KPI

	vsDataContainer-Type
	Generic NRM
	Used to represent details about proprietary data



Table 11.y.1.4.1-2: Data types imported
	Data type
	Reference
	Description

	vsDataContainer-Type
	Generic NRM
	Vendor specific data container (see 3GPP TS 28.622 [11]).



[bookmark: _Toc44001709]11.y.1.4.2	Query, message body and resource data types
11.y.1.4.2.1	Type connectionInfo-Type
Table 11.y.1.4.2.1-1: Definition of type connectionInfo-Type
	Attribute name
	Data type
	Description
	SQ

	connection
	connectionId-Type
	Connection identifier
	M

	producer
	producerId-Type
	Producer identifier
	M

	streams
	array(streamId-Type)
	List of stream identifiers
	M



11.y.1.4.2.2 	Type connectionRequest-Type
Table 11.y.1.4.2.2-1: Definition of type connectionRequest-Type
	Attribute name
	Data type
	Description
	SQ

	producer
	producerId-Type
	Producer identifier
	M

	streams
	array(streamInfo-Type)
	List of stream meta-data
	M



11.y.1.4.2.3 	Type errorResponse-Type
Table 11.y.1.4.2.3-1: Definition of type errorResponse-Type
	Attribute name
	Data type
	Description
	SQ

	error
	object
	Key indicating the response body containing an error
	M

	> errorInfo
	string
	Attribute allowing to convey error information in string format
	M



11.y.1.4.2.4 	Type failedConnectionResponse-Type
Table 11.y.1.4.2.4-1: Definition of type failedConnectionResponse-Type
	Attribute name
	Data type
	Description
	SQ

	error
	object
	Key indicating the response body containing an error
	M

	> streamId
	array(streamId-Type)
	Attribute conveying the list of "problematic" stream IDs
	M

	> errorReason
	string
	Attribute allowing to convey error information in string format
	



11.y.1.4.2.5 	Type streamInfo-Type
Table 11.y.1.4.2.5-1: Definition of type streamInfo-Type
	Attribute name
	Data type
	Description
	SQ

	streamId
	streamId-Type
	Stream identifier
	M

	streamType
	streamType-Type
	Enumerated stream type
	M

	serializationFormat
	serializationFormat-Type
	Enumerated serialization method
	M

	measObjDn
	measObjDn-Type
	DN of the measured object instance. Used for streaming performance data only.
	CM

	measTypes
	measTypes-Type
	Ordered list of measurement types or KPI. Used for streaming performance data only.
	CM

	vsDataContainer
	vsDataContainer-Type
	Details about proprietary data. Mandatory for proprietary data streaming only.
	CM



Table 11.y.1.4.2.5-2: Attribute constraints
	Name
	Definition

	measObjDn (support qualifier)
	Attribute shall be present for streaming performance data only.

	measTypes (support qualifier)
	Attribute shall be present for streaming performance data only.

	vsDataContainer (support qualifier)
	Attribute shall be present for proprietary data streaming.



11.y.1.4.2.6 	Type streamInfoWithReporters-Type
Table 11.y.1.4.2.6-1: Definition of type streamInfoWithReporters-Type
	Attribute name
	Data type
	Description
	SQ

	streamInfo
	streamInfo-Type
	Stream meta-data
	M

	reporters
	producerId-Type
	List of entities reporting streaming data
	M



[bookmark: _Toc44001710]11.y.1.4.3	Simple data types and enumerations
[bookmark: _Toc19894185][bookmark: _Toc27411402][bookmark: _Toc35938384]11.y.1.4.3.1	General
This subclause defines simple data types and enumerations that are used by the data structures defined in the previous subclauses.
[bookmark: _Toc19894186][bookmark: _Toc27411403][bookmark: _Toc35938385]11.y.1.4.3.2	Simple data types
Table 11.y.1.4.3.2-1: Simple data types
	Type name
	Type definition
	Description

	measObjDn-Type
	DN
	See 3GPP TS 32.300 [21]

	measTypes-Type
	string
	See 3GPP TS 28.550 [c]

	websocketHeaderConnection-Type
	Constant string "Upgrade"
	Header value for the upgrade request and response.

	websocketHeaderUpgrade-Type
	Constant string "websocket"
	Header value for the upgrade to WebSocket request and response.

	websocketHeader-Sec-WebSocket-Accept-Type
	string
	Header value for secure WebSocket response. Carries hash.

	websocketHeader-Sec-WebSocket-Extensions-Type
	string
	Header value for secure WebSocket request. Carries protocol extensions.

	websocketHeader-Sec-WebSocket-Key-Type
	string
	Header value for secure WebSocket request. Provides information to the server which is needed in order to confirm that the client is entitled to request an upgrade to WebSocket.

	websocketHeader-Sec-WebSocket-Protocol-Type
	string
	Header value for secure WebSocket request. Carries a comma-separated list of subprotocol names, in the order of preference.

	websocketHeader-Sec-WebSocket-Version-Type
	string
	Header value for secure WebSocket request and response. Carries the WebSocket protocol version to be used.

	connectionId-Type
	uri-Type
	Used to indicate the connection as a context of the operation

	producerId-Type
	systemDN-Type
	Used to identify the reporting entity

	serializationFormat-Type
	enum
	Enumerated serialization method with values: "GPB", "ASN1"

	streamId-Type
	string
	

	streamType-Type
	enum
	Enumerated stream type with values: "PERFORMANCE", "PROPRIETARY"

	systemDN-Type
	DN
	See 3GPP TS 32.300 [21]

	uri-Type
	string
	Used to represent resource URI
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openapi: 3.0.1
info:
  title: TS 28.532 Streaming data reporting service
  version: 15.7.0
  description: OAS 3.0.1 specification for the Streaming data reporting service (Streaming MnS)
servers:
  - url: '{protocol}://{root}/StreamingDataReportingMnS/{version}'
    variables:
      protocol:
        description: Protocol used
        enum:
          - http
          - https
          - wss
        default: https
      root:
        description: Indicates the host name and optional port, and an optional sequence of path segments that together represent a prefix path.
        default: example.com
      version:
        description: Indicates the current version of the specification
        default: 15.7.0
paths:
  '/connections':
    post:
      summary: Inform consumer about reporting streams to be carried by the new connection and receive a new connection id.
      description: Exchange of meta-data (producer informs consumer about its own identity and the nature of the data to be reported via streaming) phase of the connection establishement by streaming data reporting producer to the streaming data reporting consumer (i.e. streaming target).
      requestBody:
        required: true
        content:
          application/json:
            schema:
              $ref: '#/components/schemas/connectionRequest-Type'
      responses:
        '201':
          description: Success case (201 Created).
          headers:
            Location:
              description: Location of the created connection resource.
              schema:
                $ref: '#/components/schemas/connectionId-Type'
        default:
          description: Error case.
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/failedConnectionResponse-Type'
    get:
      summary: Obtain information about connections.
      description: Enables the streaming data reporting service producer to obtain information about one or more streaming connections.
      parameters: 
        - name: connectionIdList
          in: query
          description: The list of connectionId for which the connection information is to be returned.
          required: false
          schema:
            type: array
            items:
              $ref: '#/components/schemas/connectionId-Type'
      responses:
        '200':
          description: Success case (200 OK). The resources identified in the request for retrieval are returned in the response message body. In case the fields query parameter is used, the selected resources are returned.
          content:
            application/json:
              schema:
                type: array
                items:
                  $ref: '#/components/schemas/connectionInfo-Type'
        '202':
          description: Partial success case (202 Partially retrieved). Subset of the resources identified in the request for retrieval are returned in the response message body.
          content:
            application/json:
              schema:
                type: array
                items:
                  $ref: '#/components/schemas/connectionInfo-Type'
        default:
          description: Error case.
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/errorResponse-Type'
  '/connections/{connectionId}':
    get:
      summary: Obtain information about a connection.
      description: Enables the streaming data reporting service producer to obtain information about one streaming connection.
      parameters:
        - name: connectionId
          in: path
          description: Indicate the ID (URI) of the connection for which the information is being retrieved
          required: true
          schema:
            $ref: '#/components/schemas/connectionId-Type'
        - name: Connection
          in: header
          schema:
            $ref: '#/components/schemas/websocketHeaderConnection-Type'
        - name: Sec-WebSocket-Extensions
          in: header
          schema:
            $ref: '#/components/schemas/websocketHeader-Sec-WebSocket-Extensions-Type'
        - name: Sec-WebSocket-Key
          in: header
          schema:
            $ref: '#/components/schemas/websocketHeader-Sec-WebSocket-Key-Type'
        - name: Sec-WebSocket-Protocol
          in: header
          schema:
            $ref: '#/components/schemas/websocketHeader-Sec-WebSocket-Protocol-Type'
        - name: Sec-WebSocket-Version
          in: header
          schema:
            $ref: '#/components/schemas/websocketHeader-Sec-WebSocket-Version-Type'
      responses:
        '101':
          description: Success case (101 Switching Protocols). The connection has been successfully switched to WebSocket. The response message body is absent.
          headers:
            Upgrade:
              schema:
                $ref: '#/components/schemas/websocketHeaderUpgrade-Type'
            Connection:
              schema:
                $ref: '#/components/schemas/websocketHeaderConnection-Type'
            Sec-WebSocket-Accept:
              schema:
                $ref: '#/components/schemas/websocketHeader-Sec-WebSocket-Accept-Type'
        '200':
          description: Success case (200 OK). The resource identified in the request for retrieval returned in the response message body.
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/connectionInfo-Type'
        default:
          description: Error case.
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/errorResponse-Type'
  '/connections/{connectionId}/streams':
    post:
      summary: Inform consumer about new reporting streams on an existing connection.
      description: Allows the producer to add one or more reporting streams to an already established streaming connection.
      parameters:
        - name: connectionId
          in: path
          description: Indicate the ID (URI) of the connection for which the reporting stream information is being added.
          required: true
          schema:
            $ref: '#/components/schemas/connectionId-Type'
      requestBody:
        required: true
        content:
          application/json:
            schema:
              type: array
              items:
                $ref: '#/components/schemas/streamInfo-Type'
      responses:
        '201':
          description: Success case (201 Posted).
          content:
            application/json:
              schema:
                type: array
                items:
                  $ref: '#/components/schemas/streamInfo-Type'
        '202':
          description: Partial success case (202 Posted).
          content:
            application/json:
              schema:
                type: array
                items:
                  $ref: '#/components/schemas/streamInfo-Type'
        default:
          description: Error case.
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/errorResponse-Type'
    delete:
      summary: Remove reporting streams from an existing connection
      description: Allows the producer to remove one or more reporting streams from an already established streaming connection.
      parameters:
        - name: connectionId
          in: path
          description: Indicate the ID (URI) of the connection for which the reporting stream information is being removed.
          required: true
          schema:
            $ref: '#/components/schemas/connectionId-Type'
        - name: streamIds
          in: query
          description: The list of streamId for the stream(s) to be deleted.
          required: true
          schema:
            type: array
            items:
              $ref: '#/components/schemas/streamId-Type'
      responses:
        '204':
          description: Success case (204 No Content). The stream information resource has been deleted. The response message body is absent.
        default:
          description: Error case.
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/errorResponse-Type'
    get:
      summary: Obtain information about streams.
      description: Enables the streaming data reporting service producer to obtain information about one or more reporting streams.
      parameters:
        - name: connectionId
          in: path
          description: Indicate the ID (URI) of the connection for which the information is being retrieved
          required: true
          schema:
            $ref: '#/components/schemas/connectionId-Type'
        - name: streamIds
          in: query
          description: The list of streamId for which the stream information is to be retrieved.
          required: true
          schema:
            type: array
            items:
              $ref: '#/components/schemas/streamId-Type'
      responses:
        '200':
          description: Success case (200 OK).
          content:
            application/json:
              schema:
                type: array
                items:
                  $ref: '#/components/schemas/streamInfoWithReporters-Type'
        '202':
          description: Partial success case (202 Partially retrieved).
          content:
            application/json:
              schema:
                type: array
                items:
                  $ref: '#/components/schemas/streamInfoWithReporters-Type'
        default:
          description: Error case.
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/errorResponse-Type'
  '/connections/{connectionId}/streams/{streamId}':
    get:
      summary: Obtain information about stream
      description: Enables the streaming data reporting service producer to obtain information about a reporting stream.
      parameters:
        - name: connectionId
          in: path
          description: Indicate the ID (URI) of the connection for which the information is being retrieved
          required: true
          schema:
            $ref: '#/components/schemas/connectionId-Type'
        - name: streamId
          in: path
          description: Indicate the ID of the reporting stream for which the information is being retrieved
          required: true
          schema:
            $ref: '#/components/schemas/streamId-Type'
      responses:
        '200':
          description: Success case (200 OK).
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/streamInfoWithReporters-Type'
        default:
          description: Error case.
          content:
            application/json:
              schema:
                $ref: '#/components/schemas/errorResponse-Type'
components:
  schemas:
    connectionId-Type:
      $ref: '#/components/schemas/uri-Type'
    connectionInfo-Type:
      type: object
      properties:
        connection:
          $ref: '#/components/schemas/connectionId-Type'
        producer:
          $ref: '#/components/schemas/producerId-Type'
        streams:
          type: array
          items:
            $ref: '#/components/schemas/streamId-Type'
    connectionRequest-Type:
      type: object
      properties:
        producer:
          $ref: '#/components/schemas/producerId-Type'
        streams:
          type: array
          items:
            $ref: '#/components/schemas/streamInfo-Type'
    errorResponse-Type:
      type: object
      properties:
        error:
          type: object
          properties:
            errorInfo:
              type: string
    failedConnectionResponse-Type:
      type: object
      properties:
        error:
          type: array
          items:
            type: object
            properties:
              streamId:
                $ref: '#/components/schemas/streamId-Type'
              errorReason:
                type: string
    measObjDn-Type:
      description: DN of the measured object instance (see 3GPP TS 28.550)
      allOf:
        - $ref: '#/components/schemas/systemDN-Type'
    measTypes-Type:
      description: an ordered list of measurement type or KPI whose measurement values or KPI result values are to be reported by the Performance Data Stream Units (see Annex C of TS 28.550) via this stream
      type: array
      items:
        type: string
    performanceInfo-Type:
      description: Information specific to performance data reporting
      type: object
      properties:
        measObjDn:
          $ref: '#/components/schemas/measObjDn-Type'
        measTypes:
          $ref: '#/components/schemas/measTypes-Type'
        measurementReaderId:
          $ref: '#/components/schemas/systemDN-Type'
        jobId:
          type: string
      required:
        - measObjDn
        - measTypes
    producerId-Type:
      description: DN of the streaming data reporting MnS producer.
      allOf:
        - $ref: '#/components/schemas/systemDN-Type'
    serializationFormat-Type:
      type: string
      enum:
        - GPB
        - ASN1
    streamId-Type:
      description: globally unique stream identifier
      type: string
      example: '26F452550021'
    streamInfo-Type:
      description: Reporting stream meta-data.
      type: object
      properties:
        streamType:
          $ref: '#/components/schemas/streamType-Type'
        serializationFormat:
          $ref: '#/components/schemas/serializationFormat-Type'
        streamId:
          oneOf:
            - $ref: '#/components/schemas/streamId-Type'
        additionalInfo:
          oneOf:
            - $ref: '#/components/schemas/performanceInfo-Type'
            - $ref: '#/components/schemas/vsDataContainer-Type'
      required:
        - streamType
        - serializationFormat
        - streamId
    streamInfoWithReporters-Type:
      description: Reporting stream meta-data with added information about reporters.
      type: object
      properties:
        streamInfo:
          $ref: '#/components/schemas/streamInfo-Type'
        reporters:
          type: array
          items:
            $ref: '#/components/schemas/producerId-Type'
    systemDN-Type:
      description: See 3GPP TS 32.300 for details
      type: string
      example: 'SubNetwork=ABCNetwork,SubNetwork=MUC01,GNBDUFunction=XYZ0100'
    streamType-Type:
      type: string
      enum:
        - PERFORMANCE
        - PROPRIETARY
    uri-Type:
      description: Resource URI
      type: string
    vsDataContainer-Type:
      description: container for vendor specific data (see 3GPP TS 28.622)
      type: object
      properties:
        vsDataType:
          type: string
        vsData:
          type: string
        vsDataFormatVersion:
          type: string
    websocketHeaderConnection-Type:
      description: Header value for the upgrade request and response.
      type: string
      enum:
        - Upgrade
    websocketHeaderUpgrade-Type:
      description: Header value for the upgrade to WebSocket request and response.
      type: string
      enum:
        - websocket
    websocketHeader-Sec-WebSocket-Accept-Type:
      description: Header value for secure WebSocket response. Carries hash.
      type: string
    websocketHeader-Sec-WebSocket-Extensions-Type:
      description: Header value for secure WebSocket request. Carries protocol extensions.
      type: string
    websocketHeader-Sec-WebSocket-Key-Type:
      description: Header value for secure WebSocket request. Provides information to the server which is needed in order to confirm that the client is entitled to request an upgrade to WebSocket.
      type: string
    websocketHeader-Sec-WebSocket-Protocol-Type:
      description: Header value for secure WebSocket request. Carries a comma-separated list of subprotocol names, in the order of preference.
      type: string
    websocketHeader-Sec-WebSocket-Version-Type:
      description: Header value for secure WebSocket request and response. Carries the WebSocket protocol version to be used.
      type: string
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