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1. Reason for Change
1.1 Way forward
Taking into account that we need to complete the 5GC stage 3 work in June 2018, so we need to make the agreement of protocol selection of the application layer protocol, transport layer protocol, and serialization protocol and interface design mechanism, as soon as possible. 
Proposal 1: Investigate and make decision on SBI protocol selection during CT4/CT3/CT1 August meeting including：application layer, transport layer, interaction pattern, serialization
1.2 Application layer protocol
Subclause 6.2.2.2 (HTTP solution) lists two options of http protocol, HTTP/1.1 and HTTP/2, and a number of the transport layer protocol options, but there is no comparison between the different versions of the http protocol and different transport layer protocols.
We have done some performance tests on HTTP/1.1 and HTTP/2.  The test results indicate that HTTP/1.1 costs about 1.5 times web-page loading latency than HTTP/2.

Proposal 2: Adopt HTTP/2 as the application layer protocol

1.3 Transport layer protocol
Candidate transport layer protocols include TCP and IETF QUIC. IETF QUIC has better performance than TCP (solving HOL blocking, multiplexing, low latency). However, IETF QUIC related work is not fully stable. Still under WG DRAFTs and cannot be published as RFCs until Nov. 2018.

TCP seems be the one that can be acceptable by all the companies for R15 5GC CP transport protocol

Proposal 3: Adopt TCP as the transport layer protocol for R15. 

1.4 Application layer design style
RESTful APIs offer the advantage of homogenous, easy to use interfaces and a larger decoupling between client and server compared to RPCs. 

Proposal4: Adopt RESTful framework for the protocol design.
1.5 serialization protocol
There are many serialization protocols, of which typical protocols are JSON, CBOR and ProtoBuff.

After some test as well as refer to the shared results on the website (e.g., http://zderadicka.eu/comparison-of-json-like-serializations-json-vs-ubjson-vs-messagepack-vs-cbor/). We have the following observations:

1) There are some performance differences. On the data compression and CPU usage, ProtoBuff is about 25% better than CBOR and CBOR is about 25% better than JSON. The overall benefits of CBOR V.S. JSON is about 25%*20%(Percentage of coding/decoding handling for one NF)=5%.
2) On the latency. CBOR save 3μs processing time than JSON per message/transaction. Refer to the online test result (e.g., http://zderadicka.eu/comparison-of-json-like-serializations-json-vs-ubjson-vs-messagepack-vs-cbor/).
Processing 10000 message/transaction is (193 ms by uJSON, 163 ms by CBOR). Consider the procedure has 10 messages, then the latency advantage is 30ms/10000*10= 30us=0.03 ms. Therefore, the latency using JSON has 0.03 latency difference as compared with CBOR. 
a)  the processing time of using UJSON to codec 10000 messages is 193 ms, while CBOR is 163 ms, the gap is 30ms, equivalent to 3us per message. Assuming an end-to-end procedure takes more than 1ms, and there are about 10 signalings in 5GC, then the gap occupies a very small part of the end-to-end latency (less than 3%).
3) Different implementations may leads to quite different performance results. There are some optimizations may still need further if one protocol is selected. 
4) As compared with UP latency, the control plane signalling latency may not so critical to need for such momentum of adopt CBOR instead of JSON.
Proposal 5: Adopt JSON as the serialization mechanism.

1.6 IDL(Interface Definition Language)
Flexible and future-proof IDL that can easily be converted into supporting multiple protocols is important for future spec development and coding. Since JSON is being considered for the serialization, it is suggested that:

Proposal6: Adopt OpenAPI (Swagger) as the IDL.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 29.890 v0.2.0.
* * * 1st Change * * * *

5.5.2
Comparison of RESTful and RPC protocol design

RESTful APIs offer the advantage of homogenous, easy to use interfaces and a larger decoupling between client and server compared to RPCs.

5.5.3
Serialization protocols

There are many serialization protocols, of which typical protocols are JSON, CBOR and ProtoBuff.

Based on the test results and analysis, CBOR's performance is slightly better than JSON. However, the degree of goodness is limited. ProtoBuff is lake of SDO support. Taking into account the maturity of the JSON ecosystem, it is recommended to choose JSON.
5.5.4
Transport protocols
Candidate transport layer protocols include TCP and IETF QUIC. IETF QUIC has better performance than TCP (solving HOL blocking, multiplexing, low latency). However, IETF QUIC related work is not fully stable. Still under WG DRAFTs and cannot be published as RFCs until Nov. 2018.

TCP seems to be the one that can be acceptable by all the companies for R15 5GC CP transport protocol
5.5.5
Interface Definition Language
Since JSON is being considered for the serialization, OpenAPI (Swagger) becomes the prime candidate for the IDL for its wide industry acceptance.
5.5.X
Protocol Selection conclusions

Adopt HTTP/2 as the application layer protocol
Adopt TCP as the transport layer protocol for R15. 

Adopt RESTful framework for the protocol design.
Adopt JSON as the serialization mechanism.
Adopt OpenAPI (Swagger) as the IDL.
* * * End of Changes * * * *
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