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1. Introduction
-
2. Reason for Change
There are use cases where UDM needs to know the serving PLMN where the UE is roaming to be able to answer properly to Nudm_SDM_Get service operation requests. Examples of use cases are when AMF requests UDM to provide the Subscribed S-NSSAI information for a UE or Access and Mobility Subscription Data that may be specific per PLMN. 
In some cases, it might not be possible to use NF ID as input parameter since the NF service consumer can belong to HPLMN even when the UE is located in VPLMN (e.g. H-SMF in Home Routed roaming scenario).
At least three different options have been identified for UDM to obtain the PLMN ID of the PLMN that is serving the UE, being the first one the preferred option:
· Option 1: Add serving PLMN ID as an optional URI query parameter in Nudm_SDM_Get service operation request. If PLMN ID parameter is not included, UDM will consider the UE to be located in HPLMN when providing the response.
· Option 2: Add serving PLMN ID as an optional resource URI variable in Nudm_SDM_Get service operation request. If PLMN ID variable is not included, UDM will consider the UE to be located in HPLMN when providing the response.
· Option 3: For those cases where the UE is registered, use registration information when it can be used as an optimization, such as the serving AMF identity stored during the Registration procedure (see TS 23.502, clause 4.2.2.2.2, step 14). The UDM may retrieve the registration information from UDR.

It is proposed hereby to adopt option 1 for UDM to obtain the serving PLMN ID when handling Nudm_SDM_Get service operation.
3. Conclusions

-
4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.503 v0.5.0.
* * * First Change * * * *

5.2.2.2.2
Subscribed Network Slice Selection Assistance Information Retrieval 

Figure 5.2.2.2.2-1 shows a scenario where the NF service consumer (e.g. AMF) sends a request to the UDM to receive the UE's NSSAI (see also 3GPP TS 23.502 [3] figure 4.2.2.2.3-1 step 3). The request contains the UE's identity (/{supi}), the type of the requested information (/nssai) and query parameters (supportedFeatures, plmn-id).
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Figure 5.2.2.2.2-1: Requesting a UE's NSSAI

1.
The NF service consumer (e.g. AMF) sends a GET request to the resource representing the UE's subscribed NSSAI, with query parameters indicating the supportedFeatures and/or plmn-id.
2a.
On success, the UDM responds with "200 OK" with the message body containing the UE's NSSAI as relevant for the requesting NF service consumer.

2b.
If there is no valid subscription data for the UE, HTTP status code "404 Not Found" shall be returned including additional error information in the response body (in the "ProblemDetails" element).
5.2.2.2.3
Access and Mobility Subscription Data Retrieval

Figure 5.2.2.2.3-1 shows a scenario where the NF service consumer (e.g. AMF) sends a request to the UDM to receive the UE's Access and Mobility Subscription data (see also 3GPP TS 23.502 [3] figure 4.2.2.2.2-1 step 14). The request contains the UE's identity (/{supi}), the type of the requested information (/am-data) and query parameters (supportedFeatures, plmn-id).
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Figure 5.2.2.2.3-1: Requesting a UE's Access and Mobility Subscription Data

1.
The NF service consumer (e.g. AMF) sends a GET request to the resource representing the UE's Access and Mobility Subscription Data, with query parameters indicating the supportedFeatures and/or plmn-id. 
2a.
On Success, the UDM responds with "200 OK" with the message body containing the UE's Access and Mobility Subscription Data as relevant for the requesting NF service consumer.

2b.
If there is no valid subscription data for the UE, HTTP status code "404 Not Found" shall be returned including additional error information in the response body (in the "ProblemDetails" element).
5.2.2.2.4
SMF Selection Subscription Data Retrieval

Figure 5.2.2.2.4-1 shows a scenario where the NF service consumer (e.g. AMF) sends a request to the UDM to receive the UE's SMF Selection Subscription data (see also 3GPP TS 23.502 [3] figure 4.2.2.2.2-1 step 14). The request contains the UE's identity (/{supi}), the type of the requested information (/smf-select-data) and query parameters (supportedFeatures, plmn-id).
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Figure 5.2.2.2.4-1: Requesting a UE's SMF Selection Subscription Data

1.
The NF service consumer (e.g. AMF) sends a GET request to the resource representing the UE's SMF Selection Subscription Data, with query parameters indicating the supportedFeatures and/or plmn-id. 

2a.
On success, the UDM responds with "200 OK" with the message body containing the UE's SMF Selection Subscription Data as relevant for the requesting NF service consumer.

2b.
If there is no valid subscription data for the UE, HTTP status code "404 Not Found" shall be returned including additional error information in the response body (in the "ProblemDetails" element).
5.2.2.2.5
Session Management Subscription Data Retrieval

Figure 5.2.2.2.5-1 shows a scenario where the NF service consumer (e.g. SMF) sends a request to the UDM to receive the UE's session management subscription data (see also 3GPP TS 23.502 [3] figure 4.3.2.2.1-1 step 4a-4b). The request contains the UE's identity (/{supi}), the type of the requested information (/sm-data), and query parameters (singleNssai, dnn, supportedFeatures, plmn-id).
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Figure 5.2.2.2.5-1: Requesting a UE's Session Management Subscription Data

1.
The NF service consumer (e.g. SMF) sends a GET request to the resource representing the UE's session management subscription data, with query parameters indicating the selected network slice and/or the DNN and/or supportedFeatures and/or plmn-id.

2a.
On success, the UDM responds with "200 OK", the message body containing the UE's session management subscription data as relevant for the requesting NF service consumer.
2b.
If there is no valid subscription data for the UE, or if the UE subscription data exists, but the requested session management subscription is not available (e.g. query parameter contains network slice and/or DNN that does not belong to the UE subscription), HTTP status code "404 Not Found" shall be returned including additional error information in the response body (in the "ProblemDetails" element).
* * * Next Change * * * *

6.1.3.2
Resource: Nssai

6.1.3.2.1
Description

This resource represents the subscribed Nssai for a SUPI. It is queried by the AMF before registering, and is used to assist network slice selection. See 5.2.2.2.2 and 3GPP TS 23.501 [2] clause 5.15.3.

6.1.3.2.2
Resource Definition

Resource URI: {apiRoot}/nudm-sdm/v1/{supi}/nssai

This resource shall support the resource URI variables defined in table 6.1.3.2.2-1.

Table 6.1.3.2.2-1: Resource URI variables for this resource
	Name
	Definition

	apiRoot
	See subclause 6.1.1

	supi
	Represents the Subscription Permanent Identifier (see 3GPP TS 23.501 [2] clause 5.9.2)

pattern: "(imsi-[0-9]{5,15}|nai-.+|.+)"


6.1.3.2.3
Resource Standard Methods

6.1.3.2.3.1
GET

This method shall support the URI query parameters specified in table 6.1.3.2.3.1-1.

Table 6.1.3.2.3.1-1: URI query parameters supported by the GET method on this resource 
	Name
	Data type
	P
	Cardinality
	Description

	supportedFeatures
	SupportedFeatures
	O
	0..1
	see 3GPP TS 29.500 [4] subclause 6.6

	plmn-id
	PlmnId
	O
	0..1
	PLMN identity of the PLMN serving the UE


If "plmn-id" is included, UDM shall return the Subscribed S-NSSAIs which the UE is subscribed to use in the PLMN identified by "plmn-id".
If "plmn-id" is not included, UDM shall return the Subscribed S-NSSAIs for HPLMN.
This method shall support the request data structures specified in table 6.1.3.2.3.1-2 and the response data structures and response codes specified in table 6.1.3.2.3.1-3.

Table 6.1.3.2.3.1-2: Data structures supported by the GET Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	


Table 6.1.3.2.3.1-3: Data structures supported by the GET Response Body on this resource

	Data type
	P
	Cardinality
	Response

codes
	Description

	Nssai
	M
	1
	200 OK
	Upon success, a response body containing the NSSAI shall be returned.

	NOTE: 
In addition common data structures as listed in table 6.1.7-1 are supported.


* * * Next Change * * * *

6.1.3.5
Resource: AccessAndMobilitySubscriptionData

6.1.3.5.1
Description

This resource represents the subscribed Access and Mobility Data for a SUPI. It is queried by the AMF after registering.

6.1.3.5.2
Resource Definition

Resource URI: {apiRoot}/nudm-sdm/v1/{supi}/am-data

This resource shall support the resource URI variables defined in table 6.1.3.5.2-1.

Table 6.1.3.5.2-1: Resource URI variables for this resource
	Name
	Definition

	apiRoot
	See subclause 6.1.1

	supi
	Represents the Subscription Permanent Identifier (see 3GPP TS 23.501 [2] clause 5.9.2)

pattern: "(imsi-[0-9]{5,15}|nai-.+|.+)"


6.1.3.5.3
Resource Standard Methods

6.1.3.5.3.1
GET
This method shall support the URI query parameters specified in table 6.1.3.5.3.1-1.

Table 6.1.3.5.3.1-1: URI query parameters supported by the GET method on this resource 
	Name
	Data type
	P
	Cardinality
	Description

	supportedFeatures
	SupportedFeatures
	O
	0..1
	see 3GPP TS 29.500 [4] subclause 6.6

	plmn-id
	PlmnId
	O
	0..1
	PLMN identity of the PLMN serving the UE


If "plmn-id" is included, UDM shall return the Access and Mobility Data for the SUPI associated to the PLMN identified by "plmn-id".

If "plmn-id" is not included, UDM shall return the Access and Mobility Data for the SUPI associated to the HPLMN.

This method shall support the request data structures specified in table 6.1.3.5.3.1-2 and the response data structures and response codes specified in table 6.1.3.5.3.1-3.

Table 6.1.3.5.3.1-2: Data structures supported by the GET Request Body on this resource 
	Data type
	
	P
	Cardinality
	Description

	n/a
	
	
	
	


Table 6.1.3.5.3.1-3: Data structures supported by the GET Response Body on this resource

	Data type
	P
	Cardinality
	Response

codes
	Description

	AccessAndMobilitySubscriptionData
	M
	1
	200 OK
	Upon success, a response body containing the Access and Mobility Subscription Data shall be returned.

	NOTE: 
In addition common data structures as listed in table 6.1.7-1 are supported.


6.1.3.6
Resource: SmfSelectionSubscriptionData

6.1.3.6.1
Description

This resource represents the subscribed SMF Selection Data for a SUPI. It is queried by the AMF after registering.

6.1.3.6.2
Resource Definition

Resource URI: {apiRoot}/nudm-sdm/v1/{supi}/smf-select-data

This resource shall support the resource URI variables defined in table 6.1.3.6.2-1.

Table 6.1.3.6.2-1: Resource URI variables for this resource
	Name
	Definition

	apiRoot
	See subclause 6.1.1

	supi
	Represents the Subscription Permanent Identifier (see 3GPP TS 23.501 [2] clause 5.9.2)

pattern: "(imsi-[0-9]{5,15}|nai-.+|.+)"


6.1.3.6.3
Resource Standard Methods

6.1.3.6.3.1
GET
This method shall support the URI query parameters specified in table 6.1.3.6.3.1-1.

Table 6.1.3.6.3.1-1: URI query parameters supported by the GET method on this resource 
	Name
	Data type
	P
	Cardinality
	Description

	supportedFeatures
	SupportedFeatures
	O
	0..1
	see 3GPP TS 29.500 [4] subclause 6.6

	plmn-id
	PlmnId
	O
	0..1
	PLMN identity of the PLMN serving the UE


If "plmn-id" is included, UDM shall return the SMF Selection Subscription Data for the SUPI associated to the PLMN identified by "plmn-id".

If "plmn-id" is not included, UDM shall return the SMF Selection Subscription Data for the SUPI associated to the HPLMN.

This method shall support the request data structures specified in table 6.1.3.6.3.1-2 and the response data structures and response codes specified in table 6.1.3.6.3.1-3.
Table 6.1.3.6.3.1-2: Data structures supported by the GET Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	


Table 6.1.3.6.3.1-3: Data structures supported by the GET Response Body on this resource

	Data type
	P
	Cardinality
	Response

codes
	Description

	SmfSelectionSubscriptionData
	M
	1
	200 OK
	Upon success, a response body containing the SMF Selection Subscription Data shall be returned.

	NOTE: 
In addition common data structures as listed in table 6.1.7-1 are supported.


6.1.3.7
Resource: SessionManagementSubscriptionData

6.1.3.7.1
Description

This resource represents the Session Management subscription data for a SUPI. It is queried by the SMF during session setup, using query parameters representing the selected network slice and the DNN. The SMF is responsible for enforcing the user session management subscription data.

6.1.3.7.2
Resource Definition

Resource URI: {apiRoot}/nudm-sdm/v1/{supi}/sm-data

This resource shall support the resource URI variables defined in table 6.1.3.7.2-1.

Table 6.1.3.7.2-1: Resource URI variables for this resource
	Name
	Definition

	apiRoot
	See subclause 6.1.1

	supi
	Represents the Subscription Permanent Identifier (see 3GPP TS 23.501 [2] clause 5.9.2)

pattern: "(imsi-[0-9]{5,15}|nai-.+|.+)"


6.1.3.7.3
Resource Standard Methods

6.1.3.7.3.1
GET
This method shall support the URI query parameters specified in table 6.1.3.7.3.1-1.

Table 6.1.3.7.3.1-1: URI query parameters supported by the GET method on this resource 
	Name
	Data type
	P
	Cardinality
	Description

	supportedFeatures
	SupportedFeatures
	O
	0..1
	see 3GPP TS 29.500 [4] subclause 6.6

	singleNssai
	SliceInfo
	O
	0..1
	

	dnn
	Dnn
	O
	0..1
	

	plmn-id
	PlmnId
	O
	0..1
	PLMN identity of the PLMN serving the UE


Editor's Note:
It is FFS how to format JSON objects when they need to be included as part of the URI query parameters

If "singleNssai" is not included, and "dnn" is not included, UDM shall return all DNN configurations for all network slice(s).

If "singleNssai" is included, and "dnn" is not included, UDM shall return all DNN configurations for the requested network slice identified by "singleNssai".

If "singleNssai" is not included, and "dnn" is included, UDM shall return all DNN configurations identified by "dnn" for all network slices where such DNN is available.

If "singleNssai" is included, and "dnn" is included, UDM shall return the DNN configuration identified by "dnn", if such DNN is available in the network slice identified by "singleNssai".
For all the combinations about the inclusion of "dnn" and "singleNssai" as URI query parameters, if "plmn-id" is included, UDM shall return the configurations for the DNN and network slices associated to the PLMN identified by "plmn-id".
This method shall support the request data structures specified in table 6.1.3.7.3.1-2 and the response data structures and response codes specified in table 6.1.3.7.3.1-3.
Table 6.1.3.7.3.1-2: Data structures supported by the GET Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	


Table 6.1.3.7.3.1-3: Data structures supported by the GET Response Body on this resource

	Data type
	P
	Cardinality
	Response

codes
	Description

	SessionManagementSubscriptionData
	M
	1..N
	200 OK
	Upon success, a response body containing the Session Management Subscription data shall be returned.

	NOTE: 
In addition common data structures as listed in table 6.1.7-1 are supported.


* * * Next Change * * * *

6.1.6
Data Model

6.1.6.1
General

[…]
Table 6.1.6.1-2 specifies data types re-used by the Nudm_SDM service API from other specifications, including a reference to their respective specifications and when needed, a short description of their use within the Nudm_SDM service API. 
Table 6.1.6.1-2: Nudm_SDM re-used Data Types
	Data type
	Reference
	Comments

	Dnn
	3GPP TS 29.571 [7]
	Data Network Name

	DurationSec
	3GPP TS 29.571 [7]
	Time value in seconds

	ProblemDetails
	tbd
	Common data type used in response bodies

	SliceInfo
	3GPP TS 29.571 [7]
	Slice Info

	Uri
	3GPP TS 29.571. [7]
	Uniform Resource Identifier

	Gpsi
	3GPP TS 29.571 [7]
	Generic Public Subscription Identifier

	RatType
	3GPP TS 29.571 [7]
	Radio Access Technology Type

	SupportedFeatures
	3GPP TS 29.571 [7]
	see 3GPP TS 29.500 [4] subclause 6.6

	PlmnId
	3GPP TS 29.571 [7]
	PLMN Identity


* * * End of Changes * * * *
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