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1. Reason for Change
When selecting HTTP as the basic protocol for 5GS service based interfaces, appropriate data model format needs to be determined to carry the service parameters exchanged between the service provider and service consumer. Possible candidate data model formats, such as JSON/BSON/CBOR/ProtoBuf/Thrift/etc, are waiting for CT4 investigation.
JSON is designed as text based and normally the size of JSON file is several times than binary file. Furthermore the serialization/de-serialization processing of JSON string usually requires additional resource consumption thus gets less efficiency than binary format. For the efficiency sensitive scenario, JSON might not be a good selection.
BSON is designed as binary JSON which is efficient both in storage size and scan-speed. Large elements in a BSON document are prefixed with a length field to facilitate scanning. In some cases, BSON will use more space than JSON due to the length prefixes and explicit array indices.  However, the lack of support from SDO makes the BSON difficult to be used by 3GPP.
CBOR is a binary data serialization format loosely based on JSON, which is defined in IETF RFC 7049.  The CBOR format provides more efficiency than JSON in serialization/de-serialization. However, compared to 3GPP native binary format (e.g. Diameter AVP / TLV), it provide less efficiency for scanning the group structure, and only few preliminary data types are defined. Additionally, CBOR is totally new to 3GPP which requires more time for study before using it.
Rather than providing simple data model format as JSON, ProtoBuf/Thrift are designed to provide an automatic method of generating programming codes for invoking interface between a calling party and a called party. Similar as BSON, the lack of support from SDO makes the ProtoBuf/Thrift difficult to be used by 3GPP.
Besides the JSON/BSON/CBOR/ProtoBuf/Thrift, there are 3GPP native binary encoding solutions should also be taken into account:
- Using Diameter AVP as HTTP payload; or,

- Using TLV (similar as PFCP element) as HTTP payload;

The Diameter AVP uses binary format which is encoded in Attribute-Value-Pair style. The binary format provides Diameter AVP more processing efficiency than JSON. The Diameter AVP is strongly-typed with various pre-defined data type support, and supports grouped data structure natively. These characteristics make Diameter AVP easy for validation and organizing complex data structure.

Similar as Diameter AVP, the TLV format is used widely in current 3GPP aspects, such as GTP-C, PFCP protocol, etc. In general, the TLV format has the similar structure and advantages as Diameter AVP. Furthermore, the TLV format can be easily matched to the message element on N1/N2 interfaces.
If adopting Diameter AVP or TLV format, existing defined Diameter AVPs or GTP IEs can be reused as much as possible, which will reduce the work load than defining totally new data model format.

Hence, this contribution proposes to take these 3GPP native encoding format into account, as candidate solutions for serialization/de-serialization (encoding/decoding) protocol service based interface.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 29.891 v0.3.0.
* * * First Change * * * *

6.2.2.5.x
Using 3GPP Native Binary Encoding as HTTP Payload

6.2.2.5.x.1
Description

When HTTP is selected as basic protocol for the 5GS service based interfaces, appropriate data model format (serialization language) needs to be determined, to exchange service parameters between a service provider and a service consumer.

Compared to text based data model format, such as JSON/XML, the Diameter AVP uses binary format which is encoded in Attribute-Value-Pair style. The binary format provides Diameter AVP more processing efficiency than JSON. The Diameter AVP is strongly-typed with various pre-defined data type support, and supports grouped data structure natively. These characteristics make Diameter AVP easy for validation and organizing complex data structure.

Similar as Diameter AVP, the TLV format is used widely in current 3GPP aspects, such as GTP-C, PFCP protocol, etc. In general, the TLV format has the similar structure and advantages as Diameter AVP. Furthermore, the TLV format can be easily matched to the message element on N1/N2 interfaces.
If adopting Diameter AVP or TLV format, existing defined Diameter AVPs or GTP IEs can be reused as much as possible, which will reduce the work load than defining totally new data model format.

The content-type of HTTP head can be encoded as: binary/diameter-avp or binary/tlv, if using Diameter AVP or TLV format as HTTP payload. 
6.4.1.3.2.2
Evaluation
Pros:

-
The binary format provides more processing efficiency than text based format, e.g. JSON/XML;

-
The Diameter AVP / TLV format is defined as strongly-typed hence easy to perform syntactic validation;

-
If using Diameter AVP as HTTP payload, existing Diameter AVPs can be reused for 5G as much as possible;

-
If using TLV format as HTTP payload, existing GTP IEs can be reused for 5G as much as possible, especially for Namf / Nsmf interface;

Cons:

-
Binary format is not human-readable.

* * * End of Changes * * * *

