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	Reason for change:
	[bookmark: _Hlk521616761]During subscription to NF Instances in a different PLMN as defined in clause  5.2.2.5.3:

The URI in the Location header that the NRF in Serving PLMN returns to the NF Service Consumer in Serving PLMN shall contain a <subscriptionId> modified as described above and, if it is as an absolute URI, an apiRoot pointing to the address of the NRF in Serving PLMN.

Observation: the NRF in serving PLMN will change the URI in location header in subscription response with the apiRoot pointing to the address of the NRF in Serving PLMN.

When multiple NRFs are deployed in home PLMN, the NRF in serving PLMN sends subscription to pre-configured NRF-1 in home PLMN, and NRF-1 requests corresponding NRF-2 in home PLMN (e.g. the NF Service Producer registered NRF).

When the subscription needs to be removed, the pre-configured NRF-1 receives the DELETE with subscriptionID included in the URI from the NRF in serving PLMN, NRF-1 does not know the message shall be sent to which NRF in home PLMN.

It is proposed the NRF in serving PLMN will not change the URI in location header in subscription response, and the subscription removal will be sent from NF Service Consumer in Serving PLMN to the NRF-2 in home PLMN directly.
NOTE: The Notification message is sent from NRF-2 to NF Service Consumer in Serving PLMN directly.

	
	

	Summary of change:
	Update the subscribe service operation description in roaming scenario to support returning the original URI in location header in subscription response to the NF service consumer;
Subscription update/unsubscribe will be sent between NF service consumer and NRF-2 in home PLMN directly.

	
	

	Consequences if not approved:
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* * * First Change * * * *

[bookmark: _Toc24937562][bookmark: _Toc33962377][bookmark: _Toc42883139][bookmark: _Toc49733007][bookmark: _Toc56690628][bookmark: _Toc74948791]5.2.2.5.3	Subscription to NF Instances in a different PLMN
The subscription to notifications on NF Instances in a different PLMN is done by creating a resource under the collection resource "subscriptions", in the NRF of the Home PLMN.
For that, step 1 in clause 5.2.2.5.2 is executed (send a POST request to the NRF in the Serving PLMN); this request shall include the identity of the PLMN of the home NRF in the SubscriptionData parameter in the request body.
Then, steps 1-2 in Figure 5.2.2.5.3-1 are executed, between the NRF in the Serving PLMN and the NRF in the Home PLMN. In this step, the presence of the PLMN ID in the SubscriptionData parameter is not required. The NRF in the Home PLMN returns a subscriptionID identifying the created subscription.
Finally, step 2 in clause 5.2.2.5.2 is executed; a new subscriptionID shall be generated by the NRF in the Serving PLMN as indicated in step 2 of Figure 5.2.2.5.3-1, and shall be sent to the NF Service Consumer in the Serving PLMN.


Figure 5.2.2.5.3-1: Subscription to NF Instances in a different PLMN
1.	The NRF in Serving PLMN shall send a POST request to the resource URI in the NRF in Home PLMN representing the "subscriptions" collection resource. The request body shall include the SubscriptionData as received by the NRF in Serving PLMN from the NF Service Consumer in the Serving PLMN (see 5.2.2.5.2), containing the data about the type of notifications that the NF Service Consumer is interested in receiving and the callback URI where the NF Service Consumer shall be prepared to receive the notifications from the NRF (see NFStatusNotify operation in 5.2.2.6).
2a.	On success, "201 Created" shall be returned. The NRF in Serving PLMN should not keep state for this created subscription and shall send to the NF Service Consumer in Serving PLMN (step 2 in 5.2.2.5.2) a subscriptionID that shall consist on the following structure: <MCC>+<MNC>+"-"+<OriginalSubscriptionID>
EXAMPLE:	If the NRF in a Home PLMN (where MCC = 123, and MNC=456) creates a subscription with value "subs987654", the subscriptionID that the NRF in Serving PLMN would send to the NF Service Consumer in Serving PLMN is: "123456-subs987654"
The URI in the Location header that the NRF in Serving PLMN returns to the NF Service Consumer in Serving PLMN shall contain a <subscriptionId> modified as described above and, if it is as an absolute URI, an apiRoot pointing to the address of the NRF in Serving PLMN.
2b.	On failure or redirection:
-	If the creation of the subscription fails at the NRF due to errors in the SubscriptionData JSON object in the request body, the NRF shall return "400 Bad Request" status code with the ProblemDetails IE providing details of the error.
-	If the creation of the subscription fails at the NRF due to NRF internal errors, the NRF shall return "500 Internal Server Error" status code with the ProblemDetails IE providing details of the error.
-	In the case of redirection, the NRF shall return 3xx status code, which shall contain a Location header with an URI pointing to the endpoint of another NRF service instance.

* * * Next Change * * * *

[bookmark: _Toc24937566][bookmark: _Toc33962381][bookmark: _Toc42883143][bookmark: _Toc49733011][bookmark: _Toc56690632][bookmark: _Toc74948795]5.2.2.5.7	Update of Subscription to NF Instances in a different PLMN
The update of subscription in a different PLMN is done by updating a subscription resource identified by a "subscriptionID". It is invoked by issuing an HTTP PATCH request on the URI representing the individual resource received in the Location header field of the "201 Created" response received during a successful subscription (see clause 5.2.2.5).
For that, step 1 in clause 5.2.2.5.6 is executed (send a PATCH request to the NRF in the Serving PLMN); this request shall include the identity of the PLMN of the home NRF (MCC/MNC values) as a leading prefix of the susbcriptionID.
Then, steps 1-2 in Figure 5.2.2.5.7-1 are executed, between the NRF in the Serving PLMN and the NRF in the Home PLMN. In this step, the subscriptionID sent to the NRF in the Home PLMN shall not contain the identity of the PLMN (i.e., it shall be the same subscriptionID value as originally generated by the NRF in the Home PLMN). The NRF in the Home PLMN returns a status code with the result of the operation.
Finally, step 2 in clause 5.2.2.5.7-2 is executed; a status code is returned to the NF Service Consumer in Serving PLMN in accordance to the result received from NRF in the Home PLMN.



Figure 5.2.2.5.7-1: Update of Subscription to NF Instances in a different PLMN
1.	The NF Service ConsumerNRF in Serving PLMN shall send a PATCH request to the resource URI representing the individual subscription. The payload body of the PATCH request shall contain a "replace" operation on the "validityTime" attribute of the SubscriptionData structure and shall contain a new suggested value for it;
2a.	On success, if the NRF in the Home PLMN accepts the extension of the lifetime of the subscription, and it accepts the requested value for the "validityTime" attribute, a response with status code "204 No Content" shall be returned.
2b.	On success, if the NRF in the Home PLMN accepts the extension of the lifetime of the subscription, but it assigns a validity time different than the value suggested by the NF Service Consumer, a "200 OK" response code shall be returned. The response shall contain the new resource representation of the "subscription" resource, which includes the new validity time, as determined by the NRF in the Home PLMN, after which the subscription becomes invalid.
2c.	On failure or redirection:
-	If the update of the subscription fails at the NRF due to errors in the JSON Patch object in the request body, the NRF shall return "400 Bad Request" status code with the ProblemDetails IE providing details of the error.
-	If the update of the subscription fails at the NRF due to NRF internal errors, the NRF shall return "500 Internal Server Error" status code with the ProblemDetails IE providing details of the error.
-	In the case of redirection, the NRF shall return 3xx status code, which shall contain a Location header with an URI pointing to the endpoint of another NRF service instance.

* * * Next Change * * * *

[bookmark: _Toc24937575][bookmark: _Toc33962390][bookmark: _Toc42883152][bookmark: _Toc49733020][bookmark: _Toc56690641][bookmark: _Toc74948804]5.2.2.7.3	Subscription removal in a different PLMN
The subscription removal in a different PLMN is done by deleting a resource identified by a "subscriptionID", in the NRF of the Home PLMN. The operation is invoked by issuing a DELETE request on the URI representing the specific subscription received in the Location header field of the "201 Created" response received during a successful subscription (see clause 5.2.2.5).
For that, step 1 in clause 5.2.2.7.2 is executed (send a DELETE request to the NRF in the Serving PLMN); this request shall include the identity of the PLMN of the home NRF (MCC/MNC values) as a leading prefix of the subscriptionID (see clause 5.2.2.5.3).
Then, steps 1-2 in Figure 5.2.2.7.3-1 are executed, between the NRF in the Serving PLMN and the NRF in the Home PLMN. In this step, the subscriptionID sent to the NRF in the Home PLMN shall not contain the identity of the PLMN (i.e., it shall be the same subscriptionID value as originally generated by the NRF in the Home PLMN). The NRF in the Home PLMN returns a status code with the result of the operation.
Finally, step 2 in clause 5.2.2.7.2 is executed; a status code is returned from the NRF in serving PLMN to the NF Service Consumer in Serving PLMN in accordance to the result received from NRF in Home PLMN.



Figure 5.2.2.7.3-1: Subscription removal in a different PLMN
1.	The NF Service Consumer in serving PLMN shall send a DELETE request to the resource URI representing the individual subscription. The request body shall be empty.
2a.	On success, "204 No Content" shall be returned. The response body shall be empty.
2b.	On failure or redirection:
-	If the subscription, identified by the "subscriptionID", is not found in the list of active subscriptions in the NRF's database, the NRF shall return "404 Not Found" status code with the ProblemDetails IE providing details of the error.
-	In the case of redirection, the NRF shall return 3xx status code, which shall contain a Location header with an URI pointing to the endpoint of another NRF service instance.

* * * End of Changes * * * *
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