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1. Introduction
This pCR proposes to introduce a solution for the Study on Restoration of Profiles related to UDR.
2. Reason for Change
Toward conclusion of the study, this pCR proposes a potential consolidated solution.
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 29.821 v0.2.0.
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6.x	Solution#x: Unified solution with Reset-ID or SUPI ranges
6.x.1	Introduction
This solution:
-	resolves key issues #1, #2, #3, and #4 in a unified manner, and
-	is based on Sol#7 and replaces the concept of impacted resource names with a concept of impacted components, which are either Reset-IDs or SUPI ranges.
6.x.2	Functional Description
This solution is based on Sol#7. The differences are as follows:
-	In the preparation phase: The following steps are added. When UDR receives a request to create or update a resource, the UDR may respond including a Reset-ID which is associated with a part used for storage of the resource. A front-end forwards the Reset-ID to NF. The NF stores in a relevant profile the Reset-ID and the procedure in which the response included the Reset-ID.
-	In the notification phase: The impacted resource names are replaced with impacted components, which are either Reset-IDs or SUPI ranges.
NOTE:	NEF does not forward Reset-ID to external AF. The NEF itself invokes necessary procedures for synchronization based on the scope that the NEF receives from UDR (when the NEF acts as a front-end) or via NRF, if the NEF has cashed profiles.
6.x.3	Procedures

Figure 6.x.3-1: Procedure for Unified solution with Reset-ID
0.	UDR has a resource under each of /subscription-data, /policy-data, /exposure-data, and /application-data to store the restoration related information. This resource is of format of scope, that is, consists of impacted components (i.e. Reset-IDs or SUPI ranges), lastReplicationTime, and recoveryTime. A front-end sends UDR Nudr_DataRepository_Subscribe for data change notification for those resources.
A front-end has in its NFProfile the restoration related information of format of scope, that is, consisting of impacted components (i.e. Reset-IDs or SUPI ranges), partialLastReplicationTime, and partialRecoveryTime. NF that consumes services of front-ends sends NRF Nnrf_NFManagement_NFStatusSubscribe for NF profile update notification for those front-ends.
0a.	When UDR receives a request to create or update a resource, the UDR may respond including a Reset-ID which is associated with a part used for storage of the resource. A front-end forwards the Reset-ID to NF. The NF stores in a relevant profile the Reset-ID and the name of the procedure in which the response included the Reset-ID.
The profile in NF sets a last synchronization time. The last synchronization time may be registrationTime in the case that the front-end is UDM, NF is AMF/SMF/SMSF, and the registrationTime is conveyed from UDM to AMF/SMF/SMSF at its registration.
1.	When UDR fails and restarts after reloading data from its back-up, the UDR sends its front-end Nudr_DataRepository_Notify including scope that this failure impacts on.
2.	The frond-end copies values of impacted components (i.e. Reset-IDs or SUPI ranges), lastReplicationTime, and recoveryTime onto impacted components (i.e. Reset-IDs or SUPI ranges), partialLastReplicationTime, and partialRecoveryTime in its NF profile. The front-end updates NRF using Nnrf_NFManagement_NFUpdate. The NRF updates NF using Nnrf_NFManagement_NFStatusNotify.
3.	When the NF finds that a Reset-ID or a SUPI in the scope matches a profile therein, and that the last synchronization time of the profile falls into the period between partialLastReplicationTime and partialRecoveryTime in the scope, then the NF judges that the profile requires synchronization. The NF finds procedures to invoke for synchronization in the profile or in a pre-configured manner.
4.	The NF locally adjusts invocation timing of each of those procedures, in order not to cause congestion in the system. AMF may use UE's periodic registration as the invocation timing. The NF invokes necessary procedures.
6.x.4	Impacts on services, entities and interfaces
UDR: Reset-ID needs to be added in a response message when temporary data is created. A new resource needs to be created under each of /subscription-data, /policy-data, /exposure-data, and /application-data. This resource consists of impacted components (i.e. Reset-IDs or SUPI ranges), lastReplicationTime, and recoveryTime.
UDM, PCF, NEF: Reset-ID needs to be added in a response message to NF when Reset-ID is included in a response message coming from UDR. NFProfile needs to have new information consisting of impacted components (i.e. Reset-IDs or SUPI ranges), partialLastReplicationTime, and partialRecoveryTime.
AMF/SMF/SMSF/(internal) AF/NEF/IP-SM-GW: Internal logic is impacted.
Editor's note: Impact on IP-SM-GW needs to be checked according to outcome of Rel-17 SMS_SBI.
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