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1. Introduction
This pCR introduces solutions to reduce the NF profile subscription and notification from/to multiple NFs within an NF Set:
- avoid creating multiple subscriptions from NFs in same NF Set to NF profile change of a specific NF, or
- avoid sending multiple NF profile change notifications with same content to NFs in same NF Set.
2. Proposal
It is proposed to agree the following changes to 3GPP TR 29.831 v0.2.0.

[bookmark: _Hlk61529092]* * * First Change * * * *
6.X	Solution #X: Single Subscription of NF Profile Change from an NF Set
6.X.1	Description
The solution is to address the Key Issue #1: Avoid Duplicate Configuration and Transmission of Shareable Data.
Multiple NFs in an NF Set may subscribe the NF profile changes of the same NF. As per existing procedure, the NRF creates individual subscription for each requesting NF. Once the NF profile of the target NF changes, the NRF sends separate notifications to each NF that previously subscribed the NF profile change notification. This mechanism can be simply implemented but it creates unnecessary notifications towards NFs within an NF Set.
However, as NFs within an NF Set may share the runtime context (e.g. cached NF profiles, subscriptions to NF profile changes, etc.) by the assistance of UDSF, it is possible for those NFs to only create one instance of subscription for the indicated purpose in the NRF.
The following enhancements can be considered for this solution:
-	1) When one NF wants to subscribe NF profile change for a specific NF, the requesting NF shall first check if such subscription context exists in the UDSF:
-	1.1) if exist, it means such subscription to the NRF has already been created by another NF in the NF Set, thus it is no need to trigger duplicate subscription to the NRF. The requesting NF may register itself to the subscription context in the UDSF so as to be notified later.
-	1.2) if not exist, the requesting NF sends subscription request to the NRF, and stores the subscription context (e.g. subscribed NF Instance ID, requesting NF ID, etc.) in the UDSF.
-	2) When detecting NF profile changes for a specific NF, the NRF initiates NF profile change notification to the NF(s) that subscribed the event, without any special enhancement to the notification procedure.
-	3) On receiving NF profile change notification from the NRF, the receiving NF shall store the updated NF profile of the indicated NF in the UDSF. Implementation specific method may be used by the UDSF to make other NFs in the NF Set be aware of the updated NF profile.
6.X.2	Impacts on services, entities and interfaces
NF:
-	Enhancements to NF internal logic to avoid sending duplicate subscriptions to the NRF to subscribe NF profile change for a specific NF;
NRF:
-	No special enhancement.
6.X.3	Pros
This solution doesn't require any enhancement to the NRF interface and NRF logic.
6.X.4	Cons
This solution relies on the NF internal enhancement, and may not always be available.
* * * Next Change * * * *
6.Y	Solution #Y: Single NF Profile Change Notification to an NF Set
6.Y.1	Description
The solution is to address the Key Issue #1: Avoid Duplicate Configuration and Transmission of Shareable Data.
Multiple NFs in an NF Set may subscribe the NF profile changes of the same NF. As per existing procedure, the NRF creates individual subscription for each requesting NF. Once the NF profile of the target NF changes, the NRF sends separate notifications to each NF that previously subscribed the NF profile change notification. This mechanism can be simply implemented but it creates unnecessary notifications towards NFs within an NF Set.
However, it is possible for the NRF to aggregate separate subscriptions to NF profile change of a specific NF from multiple NFs within an NF Set, and thus only sends one instance of NF profile change notification to multiple NFs within an NF Set.
The following enhancements can be considered for the solution:
-	1) When one NF subscribes NF profile change of a specific NF to the NRF, the requesting NF shall indicate its support of sharing NF profile change notification within NF Set in the request message;
-	2) On receiving subscription to a specific NF profile, the NRF shall:
-	2.1) check if the requesting NF supports sharing NF profile change notification within NF Set;
-	if the requesting NF does not have the expected capability, the NRF handles the subscription request as per existing procedure;
-	if the requesting NF has the expected capability, continue step 2.2);
-	2.2) check if the NF profile change subscription for a specific NF Set exists in the NRF;
-	if not exist, create the subscription at per NF Set level, and store the following information in the subscription context: NF Instance ID of the subscribed NF, NF Set ID, NF Instance ID of the requesting NF, callback URI of the requesting NF;
-	if exist, store the following information in the existing subscription context: NF Instance ID of the requesting NF, callback URI of the requesting NF.
-	3) When NF profile change of a specific NF is detected, the NRF shall:
-	3.1) check if the stored NF profile change subscription is at NF Set level, i.e. multiple NFs in an NF Set have subscribed the NF profile change notification:
-	if not, handle the NF profile change notification as per existing procedure;
-	if yes, continue step 3.2);
-	3.2) handle the NF profile change notification at NF set level, i.e. select one target NF from the requesting NFs belonging to same NF Set (i.e. from the request NF list stored in the subscription context), and send NF profile change notification to that selected NF;
-	4) When one NF receives NF profile change notification from the NRF, it shall store the updated NF profile, and synchronize the received NF profile update with other NFs in the same NF Set.
6.Y.2	Impacts on services, entities and interfaces
NF:
-	indicate the support of sharing NF profile change notification within NF Set to the NRF;
NRF:
-	enhance the NRF interface and logic, so as to detect the subscription from an NF with support of sharing NF profile change notification within NF Set and handle the subscription and notification accordingly.
6.Y.3	Pros
With the enhancement, the NF profile change notifications to multiple NFs within an NF Set are reduced.
6.Y.4	Cons
The NRF needs to differentiate the handling to a requesting NF with or with support of sharing NF profile change notification within NF Set.
* * * End of Changes * * * *

