3GPP TSG CT WG1 Meeting #93
C1-152770
Vancouver, Canada, 17-21 August, 2015

Source:
Qualcomm Incorporated
Title:
XML Schema forward and backward compatibility for PC3 messages
Agenda item:

13.4
Document for:

Discussion and Decision
1.
Introduction
In the Stage 3 implementation of the Rel-13 Stage 2 ProSe specification (TS 23.303 [1]), changes to the PC3 message formats are required to support (at least) the following new features:
· Restricted ProSe direct discovery model A 

· Restricted ProSe direct discovery model B

· Restricted Discovery Update procedure (for both new code allocation and filter revocations)

· Open discovery enhancements (See [3][4][5]) 

· Introduction of discovery entry ID 
· Dynamic meta-data support  
· Revocation of discovery filter(s) 
It is very likely more new features will be included in the Stage 2 TS 23.303 in the near future. As the current XML schema in Rel-12 TS 24.334 [2] is designed to only support open discovery (model A), significant changes are needed to support those new Rel-13 features in the XML schema Thus, it would be better to discuss the principle to evolve XML schema from Re-12 to Rel-13 in the early Stage 3 period. Here, we provide a discussion about the principles for XML schema changes for this purpose. 

2.
Discussion

Forward Compatibility and Backward Compatibility
As XML schema evolves from release to release, two kinds of compatibility issues exist:

1. Backward compatibility means that older messages can be used by upgraded implementations. Thus, Rel-12 messages are able to pass Rel-13 schema check in both directions. To be more specific, a ProSe UE sending Rel-12 message can be understood by a Rel-13 ProSe Function and a ProSe Function sending a Rel-12 message can be understood by a Rel-13 UE. 
2. Forward compatibility means that newer messages can be handled by older implementations. Thus, Rel-13 messages are able to pass Rel-12 schema check in both directions. To be more specific, a ProSe UE sending Rel-13 message can be understood by a Rel-12 ProSe Function and a ProSe Function sending a Rel-13 message can be understood by a Rel-12 UE. However, even if the Rel-12 ProSe Function or Rel-12 UE can validate a Rel-13 XML message, it cannot really process the Rel-13 message designed for new Rel-13 features. The only benefit is that the new XML message can be successfully validated by older devices and then be rejected or discarded as unusable, instead of being rejected as invalid XML. Note that if a Rel-13 request for a new Rel-13 feature (e.g. restricted discovery) is rejected, there is usually no fall-back way to send a valid request because the new Rel-13 features are not supported by Rel-12 implementations anyway.
Conclusion 1: Forward-compatibility is not as important as backward compatibility as XML schema evolves from Rel-12 to Rel-13.
Forward-Compatibility Issues for Rel-12 Open discovery
As discussed previously, forward compatibility is not really useful if the message contents are related to new Rel-13 procedures/features, e.g. restricted discovery. However, for an existing feature, i.e., open discovery, we still need to consider this issue. First, there are no server-initiated messages for open discovery procedures defined in Rel-12. Therefore, it is impossible for a Rel-12 UE to receive a server-initiated Rel-13 request message for UE to process. So, we focus on the case that a Rel-12 ProSe Function receives a Rel-13 open discovery request. For this case, the following requirement should be still fulfilled:

A Rel-13 UE request for open discovery shall be able to be processed by a Rel-12 ProSe Function and the Function shall be able to either:

a) accept the request and process it in a Rel-12 manner; or 

b) gracefully reject the request so that the Rel-13 UE can understand the cause of failure and be allowed to send the open discovery request message in Rel-12 format.

According to the agreed SA2 CRs [3] [4] [5] for open discovery enhancements in Rel-13, the Rel-13 UE will be allowed to include the following additional parameters: “Discovery Entry ID”, “Requested validity time”, and “Metadata”. Those new parameters will be included as XML elements, as shown in an example schema below:
	Existing Rel-12 Schema for open discovery request 
	  <xs:complexType name="DiscReq-info">

    <xs:sequence>

      <xs:element name="transaction-ID" type="xs:integer"/>

      <xs:element name="command" type="xs:integer"/>

      <xs:element name="UE-identity" type="IMSI-info"/>

      <xs:element name="ProSe-Application-ID" type="xs:string"/>

      <xs:element name="application-identity" type="AppID-info"/>

      <xs:any namespace="##any" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>

    <xs:anyAttribute namespace="##any" processContents="lax"/>

  </xs:complexType>



	Rel-13 schema for open discovery request (example)


	  <xs:complexType name="DiscReq-info">

    <xs:sequence>

      <xs:element name="transaction-ID" type="xs:integer"/>

      <xs:element name="command" type="xs:integer"/>

      <xs:element name="UE-identity" type="IMSI-info"/>

      <xs:element name="ProSe-Application-ID" type="xs:string"/>

      <xs:element name="application-identity" type="AppID-info"/>

      <xs:element name="requested-timer" type="xs:integer" minOccurs="0"/>

      <xs:element name="metadata" type="xs:string" minOccurs="0"/>

      <xs:element name="discovery-entry-ID" type="xs:integer" minOccurs="0"/>
      <xs:element name="anyExt" type="anyExtType" minOccurs="0"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>

    <xs:anyAttribute namespace="##any" processContents="lax"/>

  </xs:complexType>




As can be seen from the above, the Rel-13 schema includes all Rel-12 XML elements (for backward compatibility reasons) and three new optional XML elements. Then, according to TS 24.334 [2], a Rel-12 ProSe Function will ignore those unknown XML elements and process the discovery request as a usual Rel-12 request and send back a valid response correspondingly. Therefore, the above requirement is satisfied.

Conclusion 2: Open discovery is not affected as long as Rel-13 UE is backward-compatible (can successfully complete a Discovery procedure) with Rel-12 ProSe Function.

Design challenges of forward-compatible XML schema for PC3 interface 

In the current Rel-12 XML schema, there are certain XML elements and types that are defined in a rigid way. Even though the Rel-12 schema allows extensions, it is still difficult to extend the existing PC3 message formats for Rel-13 features. For example:

1. “ProSe Application ID” is mandatory in any discovery requests. But for restricted discovery, this parameter is not needed. So, it is not possible to directly extend the current XML structure used for <discovery-request> element to construct a Rel-13 discovery request.

2. At least one <discovery-request> transaction must be included in a DISCOVERY_REQUEST message. This means that even a UE which intends to use the DISCOVERY_REQUEST request for restricted discovery only must still include a dummy open discovery request, which is redundant and useless. That is not a good practice.

3. New messages introduced by Rel-13 procedures cannot be simply included as a top-level message. Instead, to make it compatible with Rel-12 schema, those new messages are all to be enacted via an additional extension element and have another layer of encapsulation in XML syntax.

4. Encapsulating new elements and messages in extensions requires some additional normative texts to explain how they are enclosed in the right place.This will reduce the clarity of the schema, and create complexities for implementations 

Consequently, making Rel-13 XML messages valid in a Rel-12 XML schema would yield unnecessary constraints and excessive use of extensions which would reduce the clarity and readability of XML schema. 

Conclusion 3: Ensuring forward-compatibility creates unnecessary constraints and challenges to the Rel-13 XML schema design.
3.
Proposed Way Forward
Based on the discussion in the previous section, we conclude that it is not worth enforcing forward-compatibility for PC3 message used for new Rel-13 features.
We propose to agree the following principles for Rel-13 message designs over PC3 interface:

1: The Rel-12 PC3 messages are required to pass Rel-13 XML schema check. 
2: The Rel-13 PC3 messages are required to pass Rel-12 XML schema check, except for the following messages:
· New PC3 messages (i.e. messages not already existing in Rel-12 schema).
· Message already existing in the Rel-12 schema but used in a new Rel-13 procedure not supported by any Rel-12 entity.
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