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1.
Introduction
1.1
Current architecture of data storage in 23.501
The current architecture of data storage for structured data in 5G is show in Figure-1.
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Figure-1: Data storage architecture for structured data
The intention is to apply UDC architecture in 5G storage, which means the Nudr interface should simply provide database CRUD operations, plus subscription/notification.
1.2
Issues of current architecture

1.2.1
Issue-1: Unclear architecture
According to TS 23.502, the UDM provides the following services:
	NF service
	NF service operations
	Operation semantic
	Known Consumer(s)

	Subscriber Data 
	Get
	Request/Response
	AMF, SMF, SMSF

	Management
	UpdateSubscribe Request
	Subscribe/Notify
	AMF, SMF, SMSF

	
	UpdateUnsubscribe
	Subscribe/Notify
	AMF, SMF, SMSF

	
	UpdateNotification
	Subscribe/Notify
	AMF, SMF, SMSF

	UE context 
	Registration 
	Request/Response
	AMF, SMF, SMSF

	management
	RemoveNotification
	Subscribe/Notify
	AMF, SMF, SMSF

	
	Deregistration
	Request/Response
	AMF, SMF, SMSF

	
	Get
	Request/Response
	NEF

	
	Update
	Request/Response
	AMF

	UE Authentication
	Request
	Request/Response
	AUSF

	EventExposure
	Subscribe
	Subscribe/Notify

	NEF

	
	Unsubscribe
	
	NEF

	
	Notify
	
	NEF


The UDR provides the following services:

	NF service
	NF service operations
	Operation Schematics
	Known NF Consumer

	Unified Data Management
	query
	Request---response
	UDM FE, PCF, Provisioning FE, NEF

	
	create
	Request---response
	Provisioning FE, NEF

	
	delete
	Request---response
	Provisioning FE, NEF

	
	update
	Request---response
	Provisioning FE, UDM, FE, PCF, NEF

	
	subscribe
	Subscribe-Notify
	UDM FE, PCF

	
	notify
	
	UDM FE, PCF


The Nudm_SubscriberDataManagement service simply provides data read, update, subscription/notification operations which are similar to (or subset of) those provided by UDR. The Nudm_EventExposure service has the similar issue.
It is unclear whether the policy data such as Subscriber’s allowed services, Subscriber category, Subscriber's charging related information, etc. are "Subscriber Data". However they most likely are. Thus the Nudm_SubscriberDataManagement service should be possible to provide access to those data, while the PCF accesses those data via Nudr.
The NEF has two paths to access data, i.e. via Nudm and via Nudr. Take Reference_location which is one of the IMS subscription data for example, if the NEF needs to expose this information to third party, NEF can utilize Nudm_SubscriberDataManagemen service or utilize Nudr_UnifiedDataManagement service.
1.2.2
Issue-2: network complexity

It has been decided to adopt HTTP/2 as the protocol for service based interfaces. HTTP/2 use persistent TCP connection as default, and it is much probable to deploy persistent TCP connections between NFs. Each NEF will have doubled TCP connections to access the data. The network complexity is increased accordingly.
1.2.3
Issue-3: standardization complexity

Data which is accessed via UDM needs to be standardized twice, i.e. on Nudr and on Nudm.
It will take time (maybe quite amount of time) to discuss which data should be accessed via Nudm or via Nudr or both.
1.2.4
Issue-4: efficiency 
a)
Different vendors have implemented different data structures in their database, then UDR has to implement data structure mapping from the database to the Nudr. 

b)
The principle of existing UDC architecture is to make the Ud interface providing pure database CRUD operations (plus subscription/notification). Suppose the same principle applies for Nudr, we have to modeling very single information element as a resource on Nudr, while Nudm will much probably have larger granularity of resource modeling. Then data goes through UDM needs to be mapped again from Nudr to Nudm, and vice versa.
2. Possible solution for these issues
The solution is to define an unique access point for all the other NFs which need to access the data, as shown in Figure-2:
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Figure-2: Alternative architecture 
The key points of the alternative architecture are:
a)
UDM FE is the unique access point to the database, all the NFs access the data utilizing Nudm services;

b)
the data structure mapping, i.e. from vendor implemented data structure to the standardized structure, is performed in UDM FE, the Nudr interface can be left unspecified (at least in this release)
3. Proposal
If the above can be agreed in CT working groups, it is proposed to send LS to SA2 to inform them about this and ask them to consider to revise current architecture.






























