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1. Introduction
In current 5G network, if the operator decides to remove one NF from its network in a planned time period (i.e. abbreviated as NF planned removal), one of the following methods may be selected:
(A) Data Restoration Notification procedure which supports UDM Reset scenario;
(B) NF update and NF status notify procedure via NRF;
Option A, the Data Restoration Notification procedure which is defined in TS29.503, can be used to support UDM Reset scenario. 
However, the NF (e.g. UDM) planned removal scenario has significant difference from the UDM Reset scenario, based on the following reasons:
-	In UDM planned removal scenario those UE contexts stored in the UDM/UDR are valid. However, in UDM Reset case those UE contexts stored in the UDM/UDR are no more valid against data loss in the UDM/UDR. 
- The UDM planned removal is guarded by a configured planned removal time which requires service users served by this UDM to be transferred to other UDM within this planned removal time. However, there is no concept in the Data Restoration Notification procedure.
-	The Data Restoration Notification procedure only applicable to UDM, and cannot be used by other types of NF (e.g. AMF, SMF, etc.). 
Option B, defined in TS29.510, allows an NF to update its NF status to e.g. “SUSPENDED” in the NRF. This NF status change (e.g. to “SUSPENDED”) triggers the NRF to send NF status notification to other NFs that have subscribed the NF status change for that NF whose NF profile has been changed. 
However, the current value of NF status may not well support the NF planned removal scenario, based on the following reasons:
-	In the normal NF status notification procedure, the “SUSPENDED” NF gives instruction to the notification receiving NF (e.g. NF B) that the indicated NF (e.g. NF A) is in failure or to be shut down quickly. Thus, NF B normally performs NF discovery to select alternative NFs to replace the NF A immediately. Such behavior used in NF planned removal scenario will easily cause massive signaling in short period.
-	The NF planned removal is guarded by a configured planned removal time. Accordingly, it requires other NFs receiving the planned removal notification of the indicated NF to perform corresponding action within the time period, e.g. smoothly transfer users from the indicated NF to other alternative NFs in that time period.
NOTE: The planned removal for one NF represents that the NF is to be removed from the network in a configured period (e.g. 6 hours). The NF to be planned removed is still discoverable and reachable before the timer expires, but it will shut down from the network when the timer expires. During this planned-removal period, all users already been served by that NF will still get service from that NF, and new users are normally not accepted by that NF. Meanwhile, it is expected that existing users should be smoothly transferred to other equivalent NFs.
[bookmark: _GoBack]In summary, existing NF status notification with “SUSPENDED” indication neither provides instruction to the notification receiving NF that it is NF planned removal case nor provides the time period when the indicated NF will shut down and be removed from the network.

2. Possible Solution Utilizing Existing NRF Procedures
Existing NRF procedures (i.e. NF Update procedure, NF Status Notify procedure) are easily to be enhanced to support the NF planned removal scenario. 
In general, the planned removal information (e.g. planned removal indication, planned removal time) can be easily signaled to the NRF using the NF Update procedure in updated NF profile, and thus to be carried in NF Status Notify procedure to other NFs which subscribed the NF profile change of that NF.
The overall enhancements to NRF procedures are described as below:


Figure 1. Enhancements to NF Update and NF Status Notify Procedure
1.	NF1 (e.g. SMF) performs NF Registration procedure to the NRF;
2.	NF2 (e.g. AMF) preforms NF Registration procedure to the NRF;
3.	NF2 performs NF Discovery procedure so as to select NF1;
4.	NF2 performs NF status subscribe procedure to the NRF, to subscribe NF status change or NF profile change for NF1, similar as step 4 of figure 2.
5.	NF1 determines a planned removal is scheduled, i.e. it will quit service after a configured period (e.g. 6 hours).
6.	NF1 performs NF Registration Update procedure to the NRF, setting the NF status to “PLANNED_REMOVAL”, and carrying a planned removal time;
	The “PLANNED_REMOVAL” NF status indicates the NF is to be planned removed, and the planned removal time indicates when the NF will be removed from the network.
7.	The NRF stores the planned removal information (i.e. NF status and planned removal time) in the NF profile of the given NF, and determines to trigger notification to the related NFs (e.g. NF2) that have subscribed the NF status change of NF1.
8.	NRF sends NF Status Notification to the NF2, indicating the profile change of NF1. The planned removal information is carried in the NF profile of NF1.
9.	Once the NF2 acknowledges the planned removal information of NF1, it triggers reselection alternative NF of NF1, and smoothly transfers service users to alternative NFs within the period indicated by the planned removal time.
In summary, the following updates to NRF API are proposed:
-	Add new value “PLANNED_REMOVAL” to NFStatus enumeration;
-	Add new attribute (e.g. plannedRemovalTime) to NFProfile to indicate the planned removal time;
-	New procedure using NF Update Request/Response for an NF to inform its planned removal to the NRF;
-	Extend NF Status Notify procedure to indicate the usage for NF planned removal notification;

3. Proposal
It is proposed to discuss the above NF planned removal issue and the proposed solution, and determine actions to the corresponding CR.
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