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1. Introduction

So far, for the UDR four protocol solutions have been proposed:

- Solution 1: Reuse of Ud (LDAP/SOAP)

- Solution 2: New Diameter Application

- Solution 3: REST compliant HTTP
- Solution 4: CQL
This contribution proposes to select solution 1.
Reuse of Ud benefits from keeping the existing protocol as specified in 3GPP TS 29.335 which is well adapted for database access, is stable since Rel-9, has well-proven excellence performance, and requires only minimal standardization/implementation work. 
As identified in TR 29.891 performance requirements for N18 include very high real time performance and a latency as low as possible. It is therefore proposed that the protocol to be selected for N18 should at least meet the same performance characteristics as met by LDAP on Ud since Rel-9. Solution 1 obviously meets this requirement.
2. Reason for Change

To complete the protocol selection for N18.
Solution 1 (reuse of Ud) is the existing protocol solution for database access since Rel-9 and shall not be discontinued in 5G.

3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 29.891 v1.1.0.

* * * First Change * * * *

11.3.1
Service Based Architecture

11.3.1.1
Service Based Interfaces

The 5GC architecture is defined as service-based, with NFs within the 5G Control Plane using service-based interfaces for their interactions (see subclause 4.2.1 of 3GPP TS 23.501 [2]).

Service-based interfaces are listed in subclause 4.2.6 of 3GPP TS 23.501 [2].

The following reference points, defined in subclauses 4.2.7 and 4.4.2.2 of 3GPP TS 23.501 [2] are realized by corresponding NF service-based interfaces. 

Table 11.3.1.1-1: Service Based Interfaces

	Reference Point Name
	Reference Point Definition
	CT4 responsibility

	N5
	between PCF and AF
	No (CT3)

	N7
	between SMF and PCF
	No (CT3)

	N8
	between UDM and AMF
	Yes

	N10
	between UDM and SMF
	Yes

	N11
	between AMF and SMF
	Yes

	N12
	between AMF and AUSF
	Yes

	N13
	between UDM and AUSF
	Yes

	N14
	between two AMFs
	Yes

	N15
	between PCF and AMF 
	No (CT3) (PCF services)
Yes (AMF services)

	N16
	between two SMFs 
	Yes

	N17
	between AMF and EIR
	Yes

	N20
	between AMF and SMSF
	Yes

	N21
	between SMSF and UDM
	Yes

	N22
	between AMF and NSSF
	Yes

	N24
	between two PCFs
	No (CT3)

	
	between any NF and NRF
	Yes

	
	between NFs and NEF 
	Depends on the NF

	N18
	between NFs and UDSF
	Yes


11.3.1.2
Protocol solution for Service Based Interfaces 
11.3.1.2.1
General
Based on the protocol solutions and evaluations described in subclause 6.2, HTTP is preferred for the following reasons: 

-
allows to design the 5G Service Based Architecture using cloud-native and Web technologies:  

-
HTTP based APIs are cloud-friendly, easy to deploy and open;

-
largest user community for Web services. Rich landscape of frameworks, tools and software.

-
HTTP is native to service based architecture;

-
use of HTTP is future proof as it is used in large non-telecom ecosystem;

-
eases and speeds deployment and continuous integration/delivery of new or upgraded network functions and services; 

-
eases use of operator owned application functions and interworking with third parties' applications: 

-
largest user community for Web services; 

-
already supported by some operator owned application functions (e.g. MEC); 

-
HTTP REST APIs are supported on northbound NEF interfaces.

It is concluded to standardize the following protocol solution for the Service Based Interfaces under CT4 responsibility identified in Table 11.3.1.1-1 with the exception of N18 (see subclause 11.3.1.2.x):

-
protocol: HTTP/2 (see IETF RFC 7540 [15] and IETF RFC 7541 [37]), as specified in subclause 6.2.2.2; 

-
transport: TCP (see IETF RFC 793 [13]);

-
serialization protocol: JSON (see IETF RFC 7159 [16]); 

-
API design style: apply a RESTful framework for the protocol design whenever possible and use custom methods otherwise, as specified in subclause 6.2.2.4; 

-
support of notification with two HTTP client-server pairs, as specified in subclause 6.2.2.2; 

-
Interface Definition Language: OpenAPI Specification, version 3.0.0 [49]; each interface will be specified by textual and/or tabular format description in the main body of the Technical Specification and by an OpenAPI specification file in a normative annex, as specified in subclause 6.2.2.7. 

Editor's Note:
the possibility to transmit large parts of opaque binary data (e.g. N1/N2 SM payload over N11) along with JSON, e.g. using a multipart/mixed media type, is FFS for Rel-15.

HTTP/2 over QUIC/UDP (see IETF draft-ietf-quic-transport [18]), and other binary encoding alternatives such as CBOR, are regarded as potential evolutions in a later release for enhanced performances and may be subject to further studies and contributions following the normal 3GPP working procedures.
11.3.1.2.x
N18
Based on the protocol solutions and evaluations described in subclause 6.9, reuse of Ud (solution 1) is preferred for the following reasons: 

-
The existing Ud protocol as specified in 3GPP TS 29.335 [12] can easily be used on N18. Only minimal standardization/implementation work is required. No data model needs to be standardized.
-
Ud is stable since Rel-9 with a well-proven excellence performance.
-
LDAP is a native database access protocol.
* * * Next Change * * * *

A.2
Impacted specifications

Table A.2-1 identifies the impacted existing specifications that are required to define the CT4 aspects of the 5G System.

Table A.2-1: Impacted specifications for the CT4 aspects of the 5G System

	Type
	Series
	Title
	Brief description of the impacts

	TS
	23.003
	Numbering, addressing and identification
	Numbering, addressing and identification for the 5G System

	TS
	23.008
	Organization of subscriber data
	Subscriber data for the 5G System

	TS
	23.380
	IMS Restoration Procedures
	IMS restoration procedures with 5G System, e.g. P-CSCF failure. 

	TS
	29.281
	General Packet Radio System (GPRS) Tunnelling Protocol User Plane (GTPv1-U)
	Use of GTP-U over the user plane interfaces in the 5G System. New GTP-U Extension header(s) for the 5G System.

	TS
	29.272
	Evolved Packet System (EPS); Mobility Management Entity (MME) and Serving GPRS Support Node (SGSN) related interfaces based on Diameter protocol
	Possible impacts to control the user's mobility with the 5G System, e.g. access restriction data.

	TS
	29.274
	3GPP Evolved Packet System (EPS); Evolved General Packet Radio Service (GPRS) Tunnelling Protocol for Control plane (GTPv2-C); Stage 3
	Possible impacts, e.g. to support mobility between 5GS and EPC.

	TS
	29.303
	Domain Name System Procedures; Stage 3
	Possible impacts e.g. to document MME selection by AMF.

	TS
	29.335
	User Data Repository Access Protocol over the Ud interface; Stage 3 
	Possible impact on scope


* * * End Of Change * * * *
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