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1. General

At the moment there is only one version of each specification (RRLP, LLP and SMLCPP). There are several releases (r98, r99) of each specification but releases (the contents) are still exactly same. Obviously, this means that peer entities understand each other without problem no matter what release they support. 

In future, there will be bug fixes or extensions to protocol. In that point (backward) compatibility will be an issue. There are several methods to extend messages but depending on nature of the protocol each change/extension must be considered case by case. These things must be taken into account during definition phase. 

ASN.1 provides one method to extend messages by using extension marker called, ellipsis notation (…). This enables user to extend messages, IEs and value ranges but only if ellipsis notation is used. The ellipsis notation also solves the problem of revision control.

Currently, there is no method that guarantees backward compatibility in case of bug fixes or manages version control.   For instance, verifying if two versions of same release are compatible is not possible, nor is there the capability to guarantee that an entity that supports release 00 version 1 is able to communicate with entity that supports release 99 version 1. These items must be taken into account in protocol designing.

2. Proposal

In order to manage these cases, basic rules or recommendations must be defined. This proposal refers to 3GPP 25.921 specification that defines one way to manage the revision control problem. The basic idea is that all the extensions/changes are encapsulated inside extension information elements. This mechanism along  with ASN.1 extension mechanisms offers one way to solve the problem of extending the versions and releases. 

In order to extend messages or fix bugs, each change must consider case by case and try to find out the best possible solution. This proposal introduces recommendations that work in most of the cases. However, there is not just one solution for extension problem. If some mechanism other than described in this paper (encapsulated extension IE) is used to extend messages, the user must define rules for version management.

2.1 ASN.1 Extension Mechanisms

When an information element group is to be extended, the release specific extension cannot be done directly in that IE, but only in the top level of the message in the extension IEs of the message structure shown in Example 1. For implementing the extension, it has to be investigated which messages the element to be extended is included.

The following subclauses provide some recommendations on how to use these elements.
Example 1:

The current definition of the MsrPosition-Rsp can be called as core part of the message, because this part is always included into the MsrPosition-Rsp. 

Before extension

MsrPosition-Rsp ::= SEQUENCE {


multipleSets
MultipleSets

OPTIONAL,


referenceIdentity
ReferenceIdentity

OPTIONAL,


otd-MeasureInfo
OTD-MeasureInfo

OPTIONAL,


locationInfo
LocationInfo

OPTIONAL,


gps-MeasureInfo
GPS-MeasureInfo

OPTIONAL,


locationError
LocationError

OPTIONAL,


extensionContainer
ExtensionContainer

OPTIONAL,


...
-- extension marker ASN.1 way to extend IEs

}

After extension

MsrPosition-Rsp ::= SEQUENCE {


multipleSets
MultipleSets

OPTIONAL,


referenceIdentity
ReferenceIdentity

OPTIONAL,


otd-MeasureInfo
OTD-MeasureInfo

OPTIONAL,


locationInfo
LocationInfo

OPTIONAL,


gps-MeasureInfo
GPS-MeasureInfo

OPTIONAL,


locationError
LocationError

OPTIONAL,


extensionContainer
ExtensionContainer

OPTIONAL,


...,


-- Encapsulated elements are added here


-- For each release its own Extension element is defined


rel-99-Extension
Rel-99-Extension

OPTIONAL,


rel-00-Extension
Rel-00-Extension

OPTIONAL

}

-- Release 99 extensions

Rel-99-Extension ::= SEQUENCE {


-- First extension to Release 99


Rel-99-1-ext
SEQUENCE {



ext99-1
Ext99-1 

OPTIONAL,




ext99-2 
Ext99-2

OPTIONAL},


...,


-- Later extensions here


-- The second extension to Release 99


Rel-99-2-ext
SEQUENCE {



ext-99-3
Ext-99-3

OPTIONAL,



ext-99-4
Ext-99-4

OPTIONAL,


}

}

-- Release 00 extensions

Rel-00-Extension ::= SEQUENCE {


-- First extension to Release 00


Rel-00-1-ext
SEQUENCE {



ext-00-1
Ext-00-1 

OPTIONAL,




ext-00-2 
Ext-00-2

OPTIONAL

},


...

}

Adding changes to the "core" part of the message is not recommended. For example, if several releases extend or change same IE, defined in core part, the compatibility may be lost. 

For example, if r98.xx and r99.xx introduce changes to MultipleSets, version management should also be defined for these cases. Hence, the recommendation to add changes to the core part of the messages.   All the changes should be done inside release specific Extension IE as shown in Example 1. 

2.2 Examples of extensions

2.2.1 Addition of a separate IE

If the extension is the addition of an information element (not inside a CHOICE, SEQUENCE OF, SET OF etc.), new element can be directly included in Rel-98-Extension element.

Example 2 shows how the MsrPosition-Rsp is extended to include a new element, "newElement".

Example 2, example from RRLP protocol

MsrPosition-Rsp ::= SEQUENCE {


multipleSets
MultipleSets

OPTIONAL,


referenceIdentity
ReferenceIdentity

OPTIONAL,


otd-MeasureInfo
OTD-MeasureInfo

OPTIONAL,


locationInfo
LocationInfo

OPTIONAL,


gps-MeasureInfo
GPS-MeasureInfo

OPTIONAL,


locationError
LocationError

OPTIONAL,


extensionContainer
ExtensionContainer

OPTIONAL,


...,


-- Release extension here


rel-98-Extension
Rel-98-Extension

OPTIONAL,

}

-- Release 98 extensions

Rel-98-Extension ::= SEQUENCE {


-- First extension to Release 98


Rel-98-1-ext
SEQUENCE {


newElement
NewElement

OPTIONAL,

},


...

}
2.2.2 Addition of an IE to a structured group

If the extension is the addition of an information element inside a CHOICE, SEQUENCE OF, etc. (meaning that the information element can be absent or present more than once, depending on some condition), the structure of the original message should be duplicated in extension IE using only the elements relevant to the extension (usually the CHOICEs, SEQUENCE OFs, etc.). 

A comment should be included to indicate that the two structures should be consistent  (e.g. when a CHOICE is duplicated, the same branch should be followed in both places, when a SEQUENCE OF is duplicated, the number of occurrences should be the same etc.).

This is illustrated in Example 3, an extension is added in MultipleSets-Ext IE. MultipleSets-Ext is the addition to MultipleSets and is included to the message if the MultipleSets is included. The recommendation is to add new extension IE, in this case MultipleSets-Ext IE, instead of adding new fields inside the current MultipleSets IE.

Example 3, example from RRLP protocol

MsrPosition-Rsp ::= SEQUENCE {


multipleSets
MultipleSets

OPTIONAL,


referenceIdentity
ReferenceIdentity

OPTIONAL,


otd-MeasureInfo
OTD-MeasureInfo

OPTIONAL,


locationInfo
LocationInfo

OPTIONAL,


gps-MeasureInfo
GPS-MeasureInfo

OPTIONAL,


locationError
LocationError

OPTIONAL,


extensionContainer
ExtensionContainer

OPTIONAL,


...,


-- Release extension here


rel-98-Extension
Rel-98-Extension

OPTIONAL,

}

-- Release 98 extensions

Rel-98-Extension ::= SEQUENCE {


-- First extension to Release 98


Rel-98-1-ext
SEQUENCE {



multipleSets-Ext
MultipleSets-Ext
OPTIONAL,

},


...

}
-- This is an addition to MultipleSets element defined in original message,

-- If MultipleSets is absent, MultipleSets-Ext is also absent.

MultipleSets-Ext ::=
SEQUENCE {


-- contents of extension

}

2.2.3 Addition of a new option to CHOICE clause

The only way to add new options to choice clause is to redefine the whole IE. 

This is illustrated in Example 4, where "newMethod" is to be added inside the "RIT-CellIDInfo" choice clause. New option cannot be added inside the current RIT-CellIDInfo because it changes the coding. The recommendation is to add new extension element such as RIT-CellIDInfo-r99-ext. If this new extension element is present, it replaces the old one.

Example 4, example from LLP protocol 

-- The contents of "RIT-CellIDInfo" shall be ignored, 

-- if "RIT-CellIDInfo-Ext" the "RIT-CellIDInfo-r99" is included.
RIT-CellIDInfo ::= CHOICE {


rit-NeighborCI


CI,


rit-NeighborBTS


RIT-NeighborBTS


-- new identifiyng method, newMethod, should be added here, but it cannot be done

   -- because it will change coding and compatibility.

}

-- New RIT-CellIDInfo should be defined, named as RIT-CellIDInfo-r99

-- also the IE that includes RIT-CellIDInfo must redefined

RIT-CellIDInfo-r99-ext ::= CHOICE {


rit-NeighborCI

CI,


rit-NeighborBTS

RIT-NeighborBTS,


newMethod



NewMethod



}
2.2.4 Extension of value range

If the value range of an element is to be extended, an element including the new values should be defined in extension IE. If one of the new values is used, the already existing element from some other should be set to a defined value (or be absent if it was OPTIONAL), in order for older equipment to work properly. The new value should be signaled in the new information element.

In Example 5, " rit-Reliability" is extended to have a range (1..128).

Example 5, example from LLP protocol

-- RIT Reliability Information

RIT-ReliabilityInfo ::= SEQUENCE {


rit-ReliabilityFormat

ValueUnit,


rit-Reliability



INTEGER (1..63) -- The value range of rit-Reliability needs to be changed

}

-- RIT Reliability Information

-- If this element is included, it replaces RIT-ReliabilityInfo IE

RIT-ReliabilityInfo-Ext ::= SEQUENCE {


rit-ReliabilityFormat

ValueUnit,


rit-Reliability



INTEGER (1..128) -- The value is changed

}
3. Recommendation

The basic rules and examples defined in this document provide an excellent opportunity to maintain extensions for future releases of LCS protocols, (SMLCPP, RRLP, LLP) and provides a solution that is backward compatible.  If some mechanism other than described in this paper is used to extend messages; further rules for version management must be defined. 

It is recommended to support the concept that all extensions/changes are encapsulated inside extension information elements, in order to maintain backward compatibility and version control of LCS protocols. 

