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1. Introduction

In the last meeting, NEC proposed "Backward Compatibility for ASN.1" (R3-002487). As a result of the discussion, the conclusions are shown follows.

The allowed extension:

1. Addition of new IE to the top level of the message. (Restriction is to use ProtocolExtensionContainer)
· Discussion result: Agreed. Note that ellipsis notation (...) is not used. This means that it is not allowed to add new IEs or IE groups after the ellipsis notation (...).
2. Addition of new IE in the SEQUENC type. (Restriction is to use ProtocolExtensionContainer)
· Discussion result: Agreed.
3. Addition of new IE in the CHOICE type. (Restriction is to use Protocol-IE-Single-Container)
· Discussion result: Not agreed. Because it is not decided if criticality information is needed for each CHOICE tags or not. As the result of the discussion, criticality information is not put on individual CHOICE tags.
4. Addition of new value in the INTEGER type. (Restriction is not to change the length of allocated bits, if not comprehended, criticality information of its parent should be referred)
· Discussion result: Not agreed because the restriction is not correct. .
5. Deletion of already defined value in the ENUMERATED type. (Restriction is not to change the length of allocated bits)

· Discussion result: Not agreed, because the restriction is not correct.
6. Changing of the range of repetition for already defined IE groups (Restriction is not to change the length of allocated bits)

· Discussion result: Not agreed, because the restriction is not correct.
7. Changing of the range of already defined IE. (Restriction is that the IE has ellipsis notation (...), if not comprehended, criticality information of its parent should be referred)

· Discussion result: Agreed.
The not allowed extension

1. Deletion of already defined IE.

· Discussion result: Agreed, further, the later standard version node shall not send it but shall interpret if received. A semantic description shall be shown in the later standard version ASN.1.
2. Changing of the presence of already defined IE.

· Discussion result: Not agreed. It needs further discussion.
3. Addition of new value in the ENUMERATED type. 
· Discussion result: Not agreed. It needs to confirm if the length indicator is added or not.
4. Deletion of existing value in the INTEGER type (instead, a semantic description shall be shown that it is not used).
· Discussion result: Agreed, further, the later standard version node shall not send it but shall interpret if received. A semantic description shall be shown in the later standard version ASN.1.
Also another two rules were agreed when discussing R3-002613, 2614, 2615, 2616 from Siemens.

· It is allowed to change the assigned criticality.

· It is not allowed to change the content of the "criticality column".

This document intends to discuss more detail the items that were not agreed in the last meeting. This is in order to seek a correct way to go and so we can provide full backward compatibility specifications in the future. The items are: 

· allowed extension item 3 (chapter 2.1 of this document)

· allowed extension item 4 (chapter 2.2 of this document)

· allowed extension item 5 (chapter 2.3 of this document)

· not allowed extension item 2 (chapter 2.4 of this document)

· not allowed extension item 3 (chapter 2.5 of this document)
2. Discussion

2.1. Addition of new IEs or IE groups in the CHOICE type IE (related to allowed item 3)

As NEC has announced on the e-mail reflector before, it is possible to add new IEs or IE groups in the CHOICE type IE. The proof of this is explained below.

Choice-case1 ::= CHOICE {


a
ENUMERATED {v1, v2, v3},

    
b
BIT STRING,


...,


d
INTEGER (0..512)

}

When element "d" is selected, the value is e.g. 300, the encoding image is below.

== Start of encoding image ==

1

: Extension value is present

0000000

: Choice index selected (in this case d is selected)

00000010

: Length of extension addition encoding = 2 bytes

00000001 00101100  :the value of d is 300

== End of encoding image ==

The receiver can know if the extension value was transmitted or not by referring to first single bit. Also the receiver knows the selected choice index by referring to the next consecutive 7 bits. Furthermore, the receiver can know the length of octets allocated to the value corresponding to the selected index. Therefore, even if the extension value is not defined at the receiver, the receiver can skip the unrecognized bits.

If the selected index is located at the position of more than 64 after the ellipsis notation (...), length indicator will be added in order to indicate this index.

Conclusion

It is allowed to add new IEs of IE groups after ellipsis notation (...) in the CHOICE type if the ellipsis notation (...) is present.

2.2 Addition of new value in the INTEGER type which already has a reserved value range 

The ASN.1 code is shown below. In this example, the new value "standardRel4-release (84)" is added.
CauseNAS ::= INTEGER {


user-restriction-start-indication (81),


user-restriction-end-indication (82),


normal-release (83)
-- Extension for Release 4


standardrel4-release (84)
} (81..96)

In this example, because 16 bits have already reserved in the old version ASN.1of xxxAP, it can define maximum 16 values in this SEQUENCE type IE. If the receiver can not recognize the received value, the receiver shall act according to its IE's criticality information or its parent’s.
Therefore, it is possible to extend the new values which is less than the already reserved value range in the SEQUENCE type IEs.

Conclusion

If the INTEGE type has a reserved value range, it is allowed to extend the new values which is less than the already reserved value range.
2.3. Deletion of already defined values in the ENUMERATED type IE (related to allowed item 5)

The example of ASN.1 code is shown below. In this example, assuming that it is necessary to remove the already defined value " hardware-failure" because it is useless in the later standard version.
CauseMisc ::= ENUMERATED {


control-processing-overload,


hardware-failure,


om-intervention,


not-enough-user-plane-processing-resources,


unspecified,


... 

}
If the value "hardware-failure" is deleted in the later standard version, "om-intervention" will be the second value in the later standard version. But in the old version, "om-intervention" is still the third value. This means that the receiver which has the old version implementation will misread the value as the "hardware-failure" even the later standard version sender has set it to "om-intervention". Therefore, it is not allowed to delete already defined values, instead, the sender shall not send them but interpret them if received. The comment line is added in the ASN.1 in order to clarify this behavior. This example is shown below.

CauseMisc ::= ENUMERATED {


control-processing-overload,


hardware-failure,
-- the release 4 node shall not send "hardware-failure" but shall interpret it.

om-intervention,


not-enough-user-plane-processing-resources,


unspecified,


... 

}
Conclusion

It is not allowed to delete already defined values in the ENUMERATED type IEs, instead, the sender shall not send them but interpret them if received, the comment line is added in the ASN.1 in order to clarify the behavior.
2.4. Changing the presence of already defined IEs (related to not allowed item 2)

For example, when the presence of optional IE is changed to mandatory, a preamble bit for optional IE is deleted. Furthermore, when the presence of mandatory IE is changed to optional, one more bit is required in order to indicate if this optional IE is present or not.

The encode for the presence which is only focusing the preamble bit are shown below.

The next example shows that the one of the optional IE is present.

Message1 ::= SEQUENCE{


a
A,

    
b
B
OPTIONAL,

c
C
OPTIONAL,


d
D


}

If the IE B is not present and C is present, the encoding image is below.

== Start of encoding image ==

0

: preamble bit, B is not present

1

: preamble bit, C is present

A, C and D are encoded after the preamble bits.

== End of encoding image ==

The next example shows that what happen when the presence is changed.

Message1 ::= SEQUENCE{


a
A
OPTIONAL,  --presuming the A has been changed from MANDATORY to OPTIONAL

    
b
B
OPTIONAL, 


c
C
OPTIONAL,


d
D


}
If the IE A and B are not present and C is present, the encoding image is below.

== Start of encoding image ==
0

: preamble bit, A is not present
0

: preamble bit, B is not present

1

: preamble bit, C is present

C and D are encoded after the preamble bits.

== End of encoding image ==

This means that changing the presence of already defined IEs affects the encoding and compatibility can not be guaranteed any more. Therefore, it is not allowed to change the presence.

However, extensibility is restricted if changing the presence of already defined IEs is not allowed. For example, “Sync case” IE is defined as mandatory in the current specification, but if another type of “Sync case” is needed, new type of “Sync case” will be introduced. In this case, it is impossible to select one of two “Sync case” types because presuming it is not allowed to change the presence from mandatory to optional. In order to avoid this extensibility problem, extensibility Ad Hoc was held in the last meeting (refer to R3-002862) and this problem would be solved.

Conclusion

It is not allowed to changing the presence of already defined IEs.
2.5. Addition of new values in the ENUMERATED type IE (related to not allowed item 3)

As NEC has announced on the e-mail reflector before, it is possible to add new values in the ENUMERATED type IE. The proof of this is explained below. Presuming that d, e, f and g are added in the later standard version.

Enum-case1 ::= ENUMERATED {


a,


b,


c,


...,


d,


e,


f,


g

}
When element "f" is selected, the encoding image is below.

== Start of encoding image ==

1
:Extension value is present

0000010
:ENUMERATED index selects "f"

== End of encoding image ==

The receiver can know if the extension value was transmitted or not by referring to first single bit. 

Also the receiver knows that the next consecutive 7 bits are allocated in order to represent which value is selected. If the selected index is located at the position of more than 64 after the ellipsis notation (...), length indicator will be added in order to indicate this index.

Therefore, if the extension value is not defined at the receiver, the receiver can skip the unrecognized bits.

Conclusion

It is allowed to add new values at after ellipsis notation (...) in the ENUMERATED type if the ellipsis notation (...) is present. 

3. Conclusions

The following extension for ASN.1 are allowed with some restrictions:

· It is allowed to add new IEs of IE groups after ellipsis notation (...) in the CHOICE type if the ellipsis notation (...) is present.

· If the INTEGE type has a reserved value range, it is allowed to extend the new values which is less than the already reserved value range.

· It is allowed to add new values at after ellipsis notation (...) in the ENUMERATED type if the ellipsis notation (...) is present

The following extension for ASN.1 are not allowed:

· It is not allowed to delete already defined values in the ENUMERATED type. Instead, a semantic description is added in order to clarify the behavior.

· It is not allowed to changing the presence of already defined IEs.

4. Proposal

It is proposed to include the above conclusion also in the TR25.921 if agreeable. Text can be provided and included in the companion contribution R3-00xxxx, “proposed text for backward compatibility for ASN.1” to be included in the TR25.921”.

