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1. Introduction
When the UDR detects that the corruption, loss or inconsistency of data may happen because of some scenarios (e.g. the UDR fails and restarts, or migration of the data from old UDR to new UDR etc), there should be a way to propagate the detected information to the NFs which have stored data in this UDR, and then the NFs after knowing the information can decide and try to do the data synchronization operation so as to recover the data.
2. Reason for Change
Provide solution for KI 1
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 29.821 v0.0.0.

* * * First Change * * * *
[bookmark: _Toc39050169][bookmark: _Toc51229100][bookmark: _Toc39050166][bookmark: _Toc51229097]6.x	Solution#x: <S#x> Propagate the change of the UDR NF status via NRF and UDM
6.x.1 Introduction
This solution is to address Key Issue #1.
This solution defines a mechanism where the UDR can indicate the detected information that may introduce the corruption, inconsistency, loss of data to the NFs (e.g. AMF/SMF/SMSF) via the NRF and UDM when the UDR detects that the corruption, loss or inconsistency of data may happen because of some scenarios (e.g. the UDR fails and restarts, or migration of the data from old UDR to new UDR etc), and AMF/SMF/SMSF can decide to do the data synchronization based on these information.
6.x.2 Functional Description
When the UDR detects that the corruption, loss or inconsistency of data may happen because of some scenarios (e.g. the UDR fails and restarts, or migration of the data from old UDR to new UDR etc), the UDR invokes the Nnrf_NFManage_NFUpdate to indicate the updated information (e.g. the recovery time, or the stored GPSI ranges or SUPI ranges), if the UDR can detect which user ranges (e.g. GPSI range1 and GPSI range 2) are impacted, the UDR may carry an extra information except for the updated UDR NF profile data in the Nnrf_NFManage_NFUpdate request, and this extra information shall include the impacted user identifier ranges (e.g. GPSI range1 and GPSI range 2) and the impacted time, and this extra information won't be stored as part of the UDR NF profile data in the NRF.
When the NRF receives the Nnrf_NFManage_NFUpdate request from the UDR, the NRF shall notify the UDM of the changes if the UDM subscribed to the NFStatusNotify of this UDR, when the extra information is included in the Nnrf_NFManage_NFUpdate request, it will triggers the Nnrf_NFManage_NFStatusNotify and Nnrf_NFManage_NFStatusNotify request shall also include this extra information.
When the UDM receives Nnrf_NFManage_NFStatusNotify request, the UDM checks on the changes of the UDR, if the UDM finds the recovery time is changed from the request, the UDM may invoke Nnrf_NFManage_NFUpdate to include the UDR recovery indication, the recovery time of the UDR, the impacted user identifier ranges (e.g. SUPI ranges) which UDM get from the UDR profile (i.e. the users whose profile data is available in that UDR NF profile), and when the NRF receives the change indicated in the request by the UDM, the NRF won't store these information as part of the UDM NF profile in the NRF but will notify the NFs (e.g. AMF, SMF, SMSF) of this information if the NFs subscribed to the NFStatusNotify of the UDM. The NFs that receive the notification may trigger the related data synchronization operation according to the local policy (e.g. AMF updates the registration and get the UE subscription via UDM again). 
When the UDM receives Nnrf_NFManage_NFStatusNotify request and finds that an extra information is included in the NFStatusNotify request, the UDM shall get the impacted user identifier ranges and the impacted time from the extra information and then invoke the Nnrf_NFManage_NFUpdate to include the UDR recovery indication, the recovery time of the UDR (mapped from the impacted time), the impacted user identifier ranges (mapped from the impacted user identifier ranges), and when the NRF receives the change indicated in the request by the UDM, the NRF won't store these information as part of the UDM NF profile in the NRF but will notify the NFs (e.g. AMF, SMF, SMSF) of this information if the NFs subscribed to the NFStatusNotify of the UDM. The NFs that receive the notification may trigger the related data synchronization operation according to the local policy (e.g. AMF updates the registration and get the UE subscription via UDM again).
6.x.3 Procedures


Figure 6.x.3-1: Procedure for Partial update indication in extra information
1.	The UDR detects that the corruption, loss or inconsistency of data may happen because of some scenarios (e.g. the UDR fails and restarts, or migration of the data from old UDR to new UDR etc).
2.	The UDR invokes the Nnrf_NFManage_NFUpdate to indicate the updated information (e.g. the recovery time, or the stored GPSI ranges or SUPI ranges), if the UDR can detect which user ranges (e.g. GPSI range1 and GPSI range 2) are impacted, the UDR may carry an extra information except for the updated UDR NF profile data in the Nnrf_NFManage_NFUpdate request, and this extra information shall include the impacted user identifier ranges (e.g. GPSI range1 and GPSI range 2) and the impacted time and this extra information won't be stored as part of the UDR NF profile data in the NRF.
3.	When the NRF receives the Nnrf_NFManage_NFUpdate request from the UDR, the NRF shall notify the UDM of the changes if the UDM subscribed to the NFStatusNotify of this UDR, when the extra information is included in the Nnrf_NFManage_NFUpdate request, it will triggers the Nnrf_NFManage_NFStatusNotify and Nnrf_NFManage_NFStatusNotify request shall also include this extra information.
4.	When the UDM receives Nnrf_NFManage_NFStatusNotify request, the UDM checks on the changes of the UDR, if the UDM finds the recovery time is changed from the request, the UDM may invoke Nnrf_NFManage_NFUpdate to include the UDR recovery indication, the recovery time of the UDR, the impacted user identifier ranges (e.g. SUPI ranges) which UDM get from the UDR profile (i.e. the users whose profile data is available in that UDR NF profile), and if the UDM finds that an extra information is included in the NFStatusNotify request, the UDM shall get the impacted user identifier ranges and the impacted time from the extra information and then invoke the Nnrf_NFManage_NFUpdate to include the UDR recovery indication, the recovery time of the UDR (mapped from the impacted time), the impacted user identifier ranges (mapped from the impacted user identifier ranges).
5.	When the NRF receives the change indicated in the request by the UDM, the NRF won't store this information as part of the UDM NF profile in the NRF but will notify the NFs (e.g. AMF, SMF, SMSF) of this information if the NFs subscribe to the NFStatusNotify of the UDM.
6.	The NFs may triger the data synchroniztion operation for users included in the received information according to the local policy.

6.x.4 Impacts on services, entities and interfaces
UDM:
· Support receiving the extra information in Nnrf_NFManagement_NFStatusNofity and then triggering the Nnrf_NFManagement_NFUpdate to indicate the changes related to UDR.
UDR:
-	Support sending the extra information in Nnrf_NFManagement_ NFUpdate to indicate the impacted user ranges and impacted time.
NRF:
· Support receiving the extra information in the Nnrf_NFManagement_NFUpdate request sent by the UDR and Notify the UDM of the extra information.
· Support receiving the extra information in the Nnrf_NFManagement_NFUpdate request sent by the UDM and Notify the other NFs of the extra information.
AMF/SMF/SMSF:
-	Support receiving the changes related to UDR in Nnrf_NFManagement_NFStatusNofity of the UDM status and trigger the operations related to the data synchronization for each impacted user.

* * * End of Changes * * * *
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6.  trigger data synchronization operation related to the user (e.g. AMF updates the registration in UDM and get the UE subscription from UDM again)
2. Nnrf_NFManagement_update request (changed NF profile, extra information(impacted SUPI ranges, time))



1.The UDR detects that the corruption, loss or inconsistency of data may happen
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