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1. Introduction
[bookmark: _GoBack]This pCR proposes an alternative SBI for the Nudsf interface to support secondary keys. 
This pCR is a revision of C4-195031. No content has been changed but the use of the correct pCR template.
2. Reason for Change
Many use cases of the UDSF will require lookup by more than one key; for example, a UE context stored by the AMF may need to be looked up by AMF UE NGAP ID when processing N2 messages from the RAN but will need to be looked up by SUPI when processing Namf_Communication service messages.  Both keys may be different from a primary key corresponding to a completely internal identifier used by the AMF to identify the UE context.
This contribution proposes a richer interface for creating and updating unstructured objects in the UDSF so that they can be indexed by both primary and secondary keys.  The set of secondary keys is a property of the table.  Tables are created and deleted through some out-of-scope configuration mechanism.
3. Conclusions
Support of multiple secondary keys for lookup of UDSF records is required.
4. Proposal
It is proposed to agree to the following changes to 3GPP TR 29.808.

* * * First Change * * * *
[bookmark: _Toc18840330][bookmark: _Toc21929246][bookmark: _Toc22627778][bookmark: _Toc22627841]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".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[4]	3GPP TS 29.501: "Principles and Guidelines for Services Definition".
[5]	3GPP TS 29.500: “Technical Realization of Service Based Architecture; Stage 3”
[6]	3GPP TS 29.510: “Network Function Repository: Stage 3”.
[7]	IANA: "SMI Network Management Private Enterprise Codes", http://www.iana.org/assignments/enterprise-numbers.

* * * End of First Change * * * *

* * * Second Change * * * *
5.3	Solution #2 – SBI based solution with Primary / Secondary Keys
5.3.1	Introduction
5.3.1.1	General
The service based Nudsf in this solution follows the principles for a 5GC SBI API as defined in 3GPP TS 29.501 [4].
The solution allows for retrieval of records using a primary key or any combination of primary key and secondary key(s).
Separate namespaces are provided for each NF Type and Vendor to avoid collisions in namespaces.
5.3.2	Resources
5.3.2.1	Resource Structure


Figure 5.3.2.1-1: Resource URI structure of the Nudsf-store API
5.3.2.2	Resource: NF Type and Vendor ID
5.3.2.2.1	Description
The field {nfType} is a string containing an enumeration value from Table 6.1.6.3.3-1 of 29.510 [6] in lower case.
The field {vendorId} is a 6-digit string, using the IANA-assigned "SMI Network Management Private Enterprise Codes" [7] value associated to a given vendor, and padding with leading digits "0" to complete a 6-digit value.
5.3.2.2.2	Resource Standard Methods
None.  NF Type and Vendor ID resources are created and deleted through configuration which is out of scope of this specification.
5.3.2.3	Resource: collectionId (Collection)
5.3.2.3.1	Description
This resource represents a collection of unstructured objects that can be looked up by various keys.
5.3.2.3.1	Resource Standard Methods
None.  Collections are created and deleted through configuration which is out of scope of this specification.
5.3.2.4	Resource: primaryKey (Document)
5.3.2.4.1	Description
This resource represents a particular unstructured object within a collection.
5.3.2.4.2	Resource Standard Methods
5.3.2.4.2.1	PUT
This method inserts or replaces a particular unstructured object with the given primary key.  All secondary keys must be specified as query parameters with the URI.
This method shall support the URI query parameters specified in table 5.3.2.4.2.1-1.
Table 5.3.2.4.2.1-1: URI query parameters supported by the PUT method on this resource
	Name
	Data type
	P
	Cardinality
	Description

	“keyname”
	Variable
	M
	0..N
	

	_ttl
	Integer
	O
	0..1
	If _ttl seconds pass with no update, the record should be deleted.  If this parameter is omitted, the record never expires.

	NOTE:	The “keyname” of each non-primary key specified in the containing CollectionSpec must be given in the URI with the PUT request.



Table 5.3.2.4.2.1-2: Data structures supported by the PUT Request Body on this resource
	Data type
	P
	Cardinality
	Description

	application/octet-stream
	M
	1
	Any binary content.



Table 5.3.2.4.2.1-3: Data structures supported by the PUT Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	n/a
	M
	1
	200 OK
	This case represents the successful replacement of an existing unstructured object.

	n/a
	M
	1
	201 Created
	This case represents the successful creation of an unstructured object.  The HTTP response shall include a “Location” HTTP header that contains the resource URI of the created object ending with the primary key.



5.3.2.4.2.2	GET
This method is used to retrieve the opaque data associated with a primary key.
This method shall support the URI query parameters specified in table 5.3.2.4.2.2-1.
Table 5.3.2.4.2.2-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	
	



Table 5.3.2.4.2.2-2: Data structures supported by the GET Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 5.3.2.4.2.2-3: Data structures supported by the GET Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	application/octet-stream
	M
	1
	200 OK
	The response body contains the opaque data associated with an object.

	NOTE:	The mandatory HTTP error status codes for the GET method listed in Table 5.2.7.1-1 of 3GPP TS 29.500 [5] other than those specified in the table above also apply, with a ProblemDetails data type (see clause 5.2.7 of 3GPP TS 29.500 [5]).



5.3.2.4.2.3	DELETE
This method is used to delete a particular unstructured object.
This method shall support the URI query parameters specified in table 5.3.2.4.2.4-1.
Table 5.3.2.4.2.3-1: URI query parameters supported by the DELETE method on this resource
	Name
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	
	



This method shall support the request data structures specified in table 5.3.2.4.2.3-2 and the response data structures and response codes specified in table 5.3.2.4.2.3-3.
Table 5.3.2.4.2.3-2: Data structures supported by the DELETE Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 5.3.2.4.2.3-3: Data structures supported by the DELETE Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	n/a
	
	
	204 No Content
	

	NOTE:	The mandatory HTTP error status codes for the DELETE method listed in Table 5.2.7.1-1 of 3GPP TS 29.500 [5] other than those specified in the table above also apply, with a ProblemDetails data type (see clause 5.2.7 of 3GPP TS 29.500 [5]).



5.3.2.5	Resource: search
5.3.2.5.1	Description
This resource allows for the retrieval of one or more objects by specifying any combination of primary and / or secondary keys.
5.3.2.5.2	Resource Standard Methods
5.3.2.5.2.1	GET
This method shall support the URI query parameters specified in table 5.3.2.4.2.3-1.
Table 5.3.2.4.2.3-1: URI query parameters supported by the GET method on this resource
	Name
	Data type
	P
	Cardinality
	Description

	“keyname”
	Variable
	M
	0..N
	

	NOTE:	Zero or more keys from configured list of keys for the collection must be given.  If zero keys are given, then all objects will be returned.



Table 5.3.2.4.2.3-2: Data structures supported by the GET Request Body on this resource
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	



Table 5.3.2.4.2.3-3: Data structures supported by the GET Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	application/octet-stream
	M
	1
	200 OK
	This case corresponds to the situation where only one object matches the search query.

The response body contains the opaque data associated with an object.

	multipart/mixed
	M
	1
	200 OK
	This case corresponds to the situation where multiple objects match the search query.

The response body contains a sequence of application/octet-stream opaque data objects.

	NOTE:	The mandatory HTTP error status codes for the GET method listed in Table 5.2.7.1-1 of 3GPP TS 29.500 [5] other than those specified in the table above also apply, with a ProblemDetails data type (see clause 5.2.7 of 3GPP TS 29.500 [5]).



5.3.3	Data Model
5.3.3.1	General
This clause specifies the application data model supported by the API.
Table 5.3.3.1-1 speciies the data types defined for the Nudsf_Store service based interface protocol.
Table 5.3.3.1-1: Nudsf_Store specific Data Types
	Data type
	Clause defined
	Description

	CollectionSpec
	5.3.3.2.2
	

	KeySpec
	5.3.3.2.3
	

	KeyVals
	5.3.3.2.4
	

	KeyVal
	5.3.3.2.5
	



5.3.3.2	Structured data types
5.3.3.2.1	Introduction
This clause defines the structure to be used in resource representations.
5.3.3.2.2	Type: CollectionSpec
Table 5.3.3.2.2-1: Definition of type CollectionSpec
	Attribute name
	Data type
	P
	Cardinality
	Description

	name
	string
	M
	1
	Identity of the collection.

	keys
	array(KeySpec)
	M
	1..N
	List of keys that will be used to index the collection.

	default_ttl
	Integer
	O
	0..1
	Number of seconds a record will last by default before it is automatically deleted.



5.3.3.2.3	Type: KeySpec
Table 5.3.3.2.3-1: Definition of type KeySpec
	Attribute name
	Data type
	P
	Cardinality
	Description

	name
	string
	M
	1
	Name of the key.

	type
	string
	M
	1
	Type of the key.

	primary
	boolean
	O
	0..1
	If present, and set to true, indicates that this key will be the primary key and can be used in the URI to address a specific record.



5.3.3.2.4	Type: KeyVals
Table 5.3.3.2.4-1: Definition of type KeyVals
	Attribute name
	Data type
	P
	Cardinality
	Description

	keys
	array(KeyVal)
	M
	1
	List of key values.



5.3.3.2.5	Type: KeyVal
Table 5.3.3.2.5-1: Definition of type KeyVal
	Attribute name
	Data type
	P
	Cardinality
	Description

	name
	string
	M
	1
	Name of a key.

	value
	Variable
	M
	1
	Value of a key.



* * * End of Second Change * * * *


* * * End of Changes * * * *
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