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1. Introduction

At the R3#21 meeting, it was discussed about the extension mechanism for CHOICE type IE. Two possible solutions were proposed. One is to introduce the "ProtocolIE-Single-Container" after the ellipsis. The other is to insert dummy value as proposed for ENUMERATED type IE. There is also a concern about the latter solution, e.g. which type dummy value shall be referred or if NULL is referred, the receiver might not be able to decode the data. The conclusion is that more consideration is necessary.

According to the result of encoding from ASN.1 complier, it was turned out that the solution of inserting dummy dose not work. Therefore, this document proposes to apply the solution of introducing "ProtocolIE-Single-Container". In addition, this document shows some rules about this solution, e.g. when "ProtocolIE-Single-Container" is to be introduced.

2. Discussion

In order to confirm whether the solution of inserting dummy value can work or not, the following ASN.1 is used as an example.

R99 ::= CHOICE {

a
A,

b
B,

...,

c
C,

e
NULL,

d
D

}

Rel4 ::= CHOICE {

a
A,

b
B,

...,

c
C,

e
E,

d
D

}

A ::= INTEGER (0..65535)

B ::= INTEGER (0..255)

C ::= INTEGER (0..4095)

D ::= INTEGER (0..1048575)

E ::= INTEGER (0..1048575)
END
 When Rel4 set the value “e” to, e.g. 32, and sends it to R99, R99 can not decode the received data.. R99 dose not expect to receive length indicator because the type corresponding to the value “e” in R99 is NULL.

It is proposed to apply the solution of "ProtocolIE-Single-Container".
3. Solution

In the solution of introducing "ProtocolIE-Single-Container", extension alternatives are conveyed with the "ProtocolIE-Single-Container" and the receiver can distinguish the received alternative by referring to the ID number included in "ProtocolIE-Single-Container". This means that it is not necessary to take care of the position of each extension alternative. However, it is recommended to add a new extension alternative in the last position so to avoid confusion.

The "ProtocolIE-Single-Container" is added as the following example when adding alternatives after the ellipsis notation. In this example, RA IE and LA IE were added as an extension.
PagingArea-PagingRqst ::= CHOICE {


uRA





URA-PagingRqst,


cell




Cell-PagingRqst,


...,

extension-PagingArea-PagingRqst

Extension-PagingArea-PagingRqst
}
Extension-PagingArea-PagingRqst ::= ProtocolIE-Single-Container {{ Extension-PagingArea-PagingRqstIE }}
Extension-PagingArea-PagingRqstIE RNSAP-PROTOCOL-IES ::= {

{ ID id-RA CRITICALITY ignore TYPE RA PRESENCE mandatory }| 


{ ID id-LA CRITICALITY ignore TYPE LA PRESENCE mandatory }
}
When new alternative is added in the Extension-PagingArea-PagingRqstIE described above, the position of it is after the last already existing IE, i.e. after LA IE in this example, and another "ProtocolIE-Single-Container" is not necessary.
3.1 The timing of introducing the "ProtocolIE-Single-Container"
Regarding the timing of introducing the “ProtocolIE-Single-Container”, there are two possible ways. One is to apply "ProtocolIE-Single-Container" to all extension alternatives whenever the extension is needed in either R99 or Rel4. The other is to apply "ProtocolIE-Single-Container" to late correction for R99 and only later releases than R99 . The late correction for R99 means that the correction for R99 is required after Release4 specifications seem to be stable. In each case, ASN.1 will be changed as shown in chapter 3.1.1 and 3.1.2.

3.1.1 Possible timing No.1 of introducing “ProtocolIE-Single-Container” in CHOICE

The possible timing No,1 of introducing "ProtocolIE-Single-Container" in the CHOICE is introducing "ProtocolIE-Single-Container" into all extension alternatives, i.e. when an extension is needed in R99, the “ProtocolIE-Single-Container” will be introduced in both R99 and Rel4. Following shows the scenarios.

Scenario 1. Assuming R99 is stable and Release4 is unstable in version 1

In this scenario 1, the Example-R99 has alternative a-R99 and b-R99, the Example-Rel4 has same alternatives as R99 but also has a Rel4 only alternative, a-Rel4.

Example ::= CHOICE {


a-R99




A-R99,


b-R99




B-R99,

...,

} -- version1 R99

Example ::= CHOICE {


a-R99




A-R99,


b-R99




B-R99,

...,


a-Rel4




A-Rel4

} -- version1　Rel4

Scenario 2. Assuming correction is required in R99 in version2

In this scenario 2, a Correction1-R99 is needed in order to correct the R99 essential error. The Extension-Example single container is introduced and the extension is added in the Extension single container. Also for Rel4, the same container is introduced. However, the existing a-Rel4 IE is also moved into the single container.

Example ::= CHOICE {


a-R99




A-R99,


b-R99




B-R99,

...,


extension-Example
Extension-Example

}

Extension-Example ::= ProtocolIE-Single-Container {{ Extension-ExampleIE }}
Extension-ExampleIE xxxAP-PROTOCOL-IES ::= {

{ ID id-Correction1-R99 CRITICALITY ignore TYPE Correction1-R99 PRESENCE mandatory }
} –- version2 R99

Example ::= CHOICE {


a-R99




A-R99,


b-R99




B-R99,

...,


extension-Example
Extension-Example

}

Extension-ExampleIE xxxAP-PROTOCOL-IES ::= {

{ ID id-A-Rel4 CRITICALITY ignore TYPE A-Rel4 PRESENCE mandatory } |

{ ID id-Correction1-R99 CRITICALITY ignore TYPE Correction1-R99 PRESENCE mandatory }
}  -- version2 Rel4

By this change, the explanation of backward compatibility is shown as follow:

· Version2 R99 is backward compatible with version1 R99 because version1 R99 can ignore “Extension-Example-R99” IE.

· Version2 Rel4 is backward compatible with version1 R99.

· Version2 Rel4 is backward incompatible with version1 Rel4. But it is not a problem because Rel4 is not stable.

· Version2 Rel4 is backward compatible with version2 R99 because both R99 and Rel4 have “ProtocolIE-Single-Container” at the same place.
From the latter scenario, all new extension alternatives shall be added to the Extension-ExampleIE. This solution can keep the backward compatibility among Rel4 releases regardless of the status of Rel4, i.e. regardless of stable or unstable.

Scenario 3. Assuming nothing was added in R99 and Rel4 become stable

If Rel4 specification becomes stable and there is no extension done in the R99, Rel4 shall be changed as follows.

<before Rel4 is stable>

Example ::= CHOICE {


a-R99




A-R99,


b-R99




B-R99,

...,


a-Rel4




A-Rel4

} -- Rel4

<after Rel4 is stable>

Example ::= CHOICE {


a-R99




A-R99,


b-R99




B-R99,

...,


extension-Example
Extension-Example
} 

Extension-ExampleIE xxxAP-PROTOCOL-IES ::= {

 { ID　id-A-Rel4 CRITICALITY ignore TYPE A-Rel4 PRESENCE mandatory }

} -- Rel4

The change needed for Rel4 when it becomes stable is in order to have future backward compatibility guarantee.

3.1.2 Possible timing No.2 to introduce “ProtocolIE-Single-Container” in CHOICE

The possible timing No.2 of introducing "ProtocolIE-Single-Container" in the CHOICE is introducing "ProtocolIE-Single-Container" into late correction for R99 and only later releases than R99 . (The late correction means that the correction for R99 is required after Release4 specifications seem to be stable)

Scenario 1. Assuming R99 is stable and Release4 is unstable in version1

In this scenario 1, the Example-R99 has alternative a-R99 and b-R99, the Example-Rel4 has same alternatives as R99 but also has a Rel4 only alternative, a-Rel4.

Example ::= CHOICE {


a-R99




A-R99,


b-R99




B-R99,

...,

} -- version1 R99

Example ::= CHOICE {


a-R99




A-R99,


b-R99




B-R99,

...,


a-Rel4




A-Rel4

} -- version1 Rel4

Scenario 2. Assuming correction is required in R99 in version2

In this scenario 2, a Correction1-R99 is needed in order to correct the R99 essential error. This extension is not added in the Extension-Example single container but just added in a normal way. For the mirror change to Rel4, the same alternative is added. However, it is added before the existing a-Rel4 alternative.

Example ::= CHOICE {


a-R99




A-R99,


b-R99




B-R99,

...,


correction1-R99


Correction1-R99

} -- version2 R99

Example ::= CHOICE {


a-R99




A-R99,


b-R99




B-R99,

...,


correction1-R99


Correction1-R99

a-Rel4




A-Rel4

} -- version2 Rel4

The new adding correction-R99 alternative shall be added in Rel4 before the a-Rel4 in order to have backward compatibility when Rel4 node sends this IE to R99 node.

· R99 version2 is backward compatible with R99 version1.

· Rel4 version2 is backward compatible with R99 version1.

· Rel4 Version2 is backward incompatible with Rel4 version1. It is not a problem because Rel4 version2 is not stable yet.
Scenario 3. Assuming Release4 becomes  stable

If Rel4 specification becomes stable, it has to be changed as follows:

Example ::= CHOICE {


a-R99




A-R99,


b-R99




B-R99,

...,


correction1-R99


Correction1-R99

} -- version3 R99

Example ::= CHOICE {


a-R99




A-R99,


b-R99




B-R99,

...,


correction1-R99


Correction1-R99,

extension-Example
Extension-Example

}

Extension-Example ::= ProtocolIE-Single-Container {{ Extension-ExampleIE }}
Extension-ExampleIE xxxAP-PROTOCOL-IES ::= {

{ ID id-A-Rel4 CRITICALITY ignore TYPE A-Rel4 PRESENCE mandatory } 
} -- version3 Rel4
The change needed for Rel4 when it becomes stable is in order to have future backward compatibility guarantee.
By this change, the explanation of the backward compatibility is shown as follow.

· Version3 Rel4 is backward compatible with version2 R99 and version3 R99 because R99 can ignore “Extension-Example-Rel4” IE.

· Version3 Rel4 is backward incompatible with version2 Rel4. It is not a problem because version2 Rel4 is not stable yet.

Scenario 4. Correction is required in R99 version4 after rel4 has been stable

This scenario represents that a correction is needed in order to correct R99 essential error. The Extension-Example single container is introduced and extension is added in the Extension single container.

Example ::= CHOICE {


a-R99




A-R99,


b-R99




B-R99,

...,


correction1-R99


Correction1-R99,

extension-Example
Extension-Example

}

Extension-Example ::= ProtocolIE-Single-Container {{ Extension-ExampleIE }}
Extension-ExampleIE xxxAP-PROTOCOL-IES ::= {

{ ID id-Correction2-R99 CRITICALITY ignore TYPE Correction2-R99 PRESENCE mandatory }
} -- version4 R99

Example ::= CHOICE {


a-R99




A-R99,


b-R99




B-R99,

...,


correction1-R99


Correction1-R99,

extension-Example
Extension-Example

}

Extension-Example ::= ProtocolIE-Single-Container {{ Extension-ExampleIE }}
Extension-ExampleIE xxxAP-PROTOCOL-IES ::= {

{ ID id-A-Rel4 CRITICALITY ignore TYPE A-Rel4 PRESENCE mandatory }|

{ ID id-Correction2-R99 CRITICALITY ignore TYPE Correction2-R99 PRESENCE mandatory }
} -- version4 Rel4
By this change, the explanation of the backward compatibility is shown as follow:

· Version4 R99 is backward compatible with version3 R99 because version3 R99 can ignore “Extension-Example-R99” IE.

· Version4 Rel4 is backward compatible with version3 R99 because version3 R99 can ignore “Extension-Example-Rel4” IE.

· Version4 Rel4 is backward compatible with version4 R99 because both R99 and Rel4 have “ProtocolIE-Single-Container” at the same place.
From the latter scenario, all new extension alternatives shall be added to the Extension-ExampleIE.
3.2. Evaluation of possible timing of introducing the “ProtocolIE-Single-Container” in CHOICE

 Timing No.1 which all extension alternatives shall be introduced in “ProtocolIE-Single-Container” has a little advantage in the timing of introducing “ProtocolIE-Single-Container”. The condition that the Rel4 becomes stable is applied to the both solution of timing No.1 and No.2. But the timing of introducing “ProtocolIE-Single-Container” might be unclear because it is difficult to judge whether Rel4 is stable or not. In the solution of timing No.1, another condition is applied. It is whether R99 correction using an extension mechanism is occurred or not. This condition is very clear. Therefore, we prefer the solution of timing No.1.

4. Exception

There are some exceptions in the solution which “ProtocolIE-Single-Container” shall be introduced when extension alternative needs to be added to R99 because several messages already have an extension alternative after the ellipsis notation in CHOICE type IE. These messages are RL Failure Indication and RL Restore Indication in RNSAP and NBAP. The ASN.1 below is extracted from TS25.423v3.6.0. The extension alternative, “CCTrCH-RL-FailureInd”, is already introduced.

Reporting-Object-RL-FailureInd ::= CHOICE {

rL





RL-RL-FailureInd,


rL-Set




RL-Set-RL-FailureInd,


...,


cCTrCH




CCTrCH-RL-FailureInd
}
 However, this is not a big problem because “CCTrCH-RL-FailureInd” is present in both R99 and Rel4 specifications. When new extension alternative for R99 is added, “ProtocolIE-Single-Container” would be introduced after the “CCTrCH-RL-FailureInd”. The corresponding ASN.1 is changed as follows.

Reporting-Object-RL-FailureInd ::= CHOICE {

rL





RL-RL-FailureInd,


rL-Set




RL-Set-RL-FailureInd,


...,


cCTrCH




CCTrCH-RL-FailureInd,


extension-Example
Extension-Example
}
Extension-Reporting-Object-RL-FailureInd ::= ProtocolIE-Single-Container {{ Extension-Reporting-Object-RL-FailureIndIE }}
Extension-Reporting-Object-RL-FailureIndIE xxxAP-PROTOCOL-IES ::= {

{ ID id-Correction1-R99 CRITICALITY ignore TYPE Correction1-R99 PRESENCE mandatory }
}
5. Conclusion and Proposal

It is proposed to introduce "ProtocolIE-Single-Container" after the ellipsis notation when extension alternative needs to be added to R99 or Rel4 becomes stable.

