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1. Introduction
This pCR proposes to update Solution#7 for the Study on Restoration of Profiles related to UDR.
2. Reason for Change
-	This pCR adds missing descriptions for the case NEF is the front-end and for event exposure from UDM/PCF/NEF.
-	Editorial update. Clause 6.7.3 includes a text "See clause 6.7.2 for explanation of each step" and omits description that should have been there. This pCR adds the omitted description by using texts in clause 6.7.2.
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 29.821 v0.2.0.

[bookmark: _Hlk61529092]* * * First Change * * * *
[bookmark: _Toc66464919][bookmark: _Toc66464920]6.7.2.2	Concrete message and information element for each step in the above-mentioned framework
Following message and information elements for each steps are considered.
-	W.r.t step 1 "scope": The scope is defined as a combination of impacted resource names and an impacted period. The impacted period is represented as a pair of "lastReplicationTime" and recoveryTime.
NOTE:	How to aggregate multiple impacted resource names, e.g. which span a certain SUPI ranges, and express them efficiently in information element(s) is left to stage 3.
-	W.r.t. step 1 "UDR recovery message": UDR has a resource under each of /subscription-data, /policy-data, /exposure-data, and /application-data to store restoration related information. This resource, being of format of scope, consists of impacted resource names, lastReplicationTime, and recoveryTime. A front-end sends UDR Nudr_DataRepository_Subscribe for data change notification for those resources. The front-end receives "UDR recovery message" as Nudr_DataRepository_Notify.
-	W.r.t. step 2 e.g. "UDM recovery message: NFProfile of a front-end has the scope information consisting of impacted resource names, "partialLastReplicationTime", and "partialRecoveryTime". NF sends NRF Nnrf_NFManagement_NFStatusSubscribe for front-ends. A front-end updates NRF on those scope information using Nnrf_NFManagement_NFUpdate. Then the NRF updates NF on those scope information using Nnrf_NFManagement_NFStatusNotify, which the NF takes as e.g. "UDM recovery message".
-	W.r.t. step 3 regarding identification of profiles that require synchronization: A profile in NF may set 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. When NF finds that an impacted resource name 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.
-	W.r.t. step 3 regarding procedures that the NF needs to invoke for synchronization: NF judges such procedures based on impacted resource names in the scope.
-	The table below shows impacted resource names that UDR and each front-end can include in the scope, and procedures that each NF receiving this scope information needs to consider invoking for synchronization.
Table 6.7.2.2-1: Impacted resource names in the scope and procedures for synchronization
	
	UDM
	PCF
	NEF(NOTE)

	
	impacted resource name
	procedure
	impacted resource name
	procedure
	impacted resource name
	procedure

	AMF
	/nudm-uecm/v1/{ueId}
	Nudm_UECM_Registration
	/npcf-am-policy-control/v1/policies/{polAssoId}
	Npcf_AMPolicyControl_Update. If AMF receives an error response, the AMF sends Npcf_AMPolicyControl_Create
	N/A
	N/A

	
	/nudm-sdm/v2/{supi}
/nudm-sdm/v2/{ueId}
/nudm-sdm/v2/shared-data
/nudm-sdm/v2/shared-data-subscriptions/{subscriptionId}
/nudm-sdm/v2/group-data/group-identifiers
	Nudm_SDM_Get
Nudm_SDM_ModifySubscription. If AMF receives an error response, the AMF sends Nudm_SDM_Subscribe.
	/npcf-ue-policy-control/v1/policies/{polAssoId}
	Npcf_UEPolicyControl_Update. If AMF receives an error response, the AMF sends Npcf_UEPolicyControl_Create.
	
	

	SMF
	The same above
	The same above, except that AMF is to be replaced with SMF.
	/npcf-smpolicycontrol/v1/sm-policies/{smPolicyId}
	Npcf_SMPolicyControl_Update. If SMF receives an error response, the SMF sends Npcf_SMPolicyControl_Create
	N/A/3gpp-pfd-management/v1/{scsAsId}/transactions/{transactionId}/applications/{appId}
	N/ANnef_PFDManagement_Subscribe_Modify. If SMF receives an error response, the SMF sends Nnef_PFDManagement_Subscribe_Create

	SMSF
	The same above
	The same above, except that AMF is to be replaced with SMSF.
	N/A
	N/A
	N/A
	N/A

	GMLC
	N/A (NOTE: GMLC uses only the GET method for temporary information usage.)
	N/A
	N/A
	N/A
	N/A
	N/A

	(internal) AF
	N/A
	N/A
	/npcf-policyauthorization/v1/app-sessions/{appSessionId}
	Npcf_PolicyAuthorization_Update. If AF receives an error response, the AF sends Npcf_ PolicyAuthorization _Create.
	N/A
	N/A

	NEF
	[Event exposure]
/nudm-ee/v1/{ueIdentity}
	[Event exposure]
Nudm_EventExposure_ModifySubscription. If NEF receives an error response, the NEF sends Nudm_EventExposure_Subscribe
	The same above[Event exposure]
/npcf-eventexposure/v1/subscriptions/{subscriptionId}
	The same above, except that AF is to be replaced with NEF.[Event exposure]
Npcf_EventExposure_Subscribe_Modify. If NEF receives an error response, the NEF sends Npcf_EventExposure_Subscribe_Create.
	N/A
	N/A

	
	/nudm-pp/v1/{ueId}
/nudm-pp/v1/5g-vn-groups/{extGroupId}
	Nudm_ParameterProvision_Update
Nudm_ParameterProvision_Create
Nudm_ParameterProvision_Delete
	The same in (internal) AF
	The same in (internal) AF, except that AF is to be replaced with NEF.
	
	

	NWDAF
	[Event exposure]
	[Event exposure]
	[Event exposure]
	[Event exposure]
	[Event exposure]
/3gpp-monitoring-event/v1/{scsAsId}/subscriptions/{subscriptionId}
	[Event exposure]
Nnef_EventExposure_Subscribe_Modify. If NWDAF receives an error response, the NWDAF sends Nnef_EventExposure_Subscribe_Create.

	IP-SM-GW
	FFS
	FFS
	N/A
	N/A
	N/A
	N/A

	NOTE: NEF acting as a front-end does not send "NEF recovery message" to external AF. The NEF itself invokes necessary procedures for synchronization based on the scope that the NEF receives from UDR, if the NEF has cashed profiles.


Editor's note: Procedures related to IP-SM-GW is FFS, awaiting progress of Rel-17 SMS_SBI.
-	W.r.t. step 4 regarding invocation timing: NF sets locally. AMF may use UE's periodic registration as the invocation timing.
* * * Second Change * * * *
6.7.3	Procedures


[bookmark: _GoBack] Figure 6.7.3-1: Procedure for Unified solution
See clause 6.7.2 for explanation of each step.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 resource names, 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 resource names, 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.	A 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 resource names, lastReplicationTime, and recoveryTime onto impacted resource names, 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 an impacted resource name 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. For each of those profiles, the NF identifies procedures to invoke for synchronization based on impacted resource names in the scope and on a preconfigured table that maps impacted resource names in the scope to procedures for synchronization.
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.
* * * End of Changes * * * *
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