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10.4.3 Recommendations for extensions for further releases in RRC

10.4.3.1 General

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

Depending on criticality of the extension, thiswill be done by using the criticalExtension CHOICE branch, or the
nonCritical Extension information element.

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

MessageA :: = CHO CE {
r3 SEQUENCE {
nmessageA-r3 MessageA-r 3- | Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
H
critical Extensions SEQUENCE {}
}

MessageA-r3-1Es ::= SEQUENCE {
-- Al messageA related information el ements are included here.
}

Example 1

10.4.3.2 Critical Extensions

When the extension isacritical one (i.e. thereceiver hasto rgect the whole message, and handle according to the error
procedures of the protocal), the critical Extension branch of the top-level CHOICE in the message is used. In this case
the message information elements can be updated smilar to the tabular, providing a message structure for the new
release's information elements, similar to the updated structure in the tabular description.

Example 2 shows the structure of MessageA presented above, how it would become after a critical extension in
Release 4.

In this example, in the critical Extens ons branch anew information element is defined (MessageA-r4-1Es) which will
contain all messageA specific elements for Release 4, including the extensonsin the place they fit naturally according
to the semantics.

Note that in the new structure additional nonCritical Extensions and criticalExtensions information e ements are defined
to allow for further extensionsin future rel eases.

MessageA :: = CHO CE {
r3 SEQUENCE {
messageA-r3 MessageA-r 3- | Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
b
| ater-than-r3 SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansacti onl denti fi er,
critical Extensions CHO CE {
ra4 SEQUENCE {
nmessageA-r4 MessageA-r4- 1 Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
H
critical Extensions SEQUENCE {}
}
}
}
MessageA-r3-1Es ::= SEQUENCE {
- This is not changed conpared to the above exanple. It includes all information

- elenments used in Rel ease '99 for nessageA.

}
MessageA-r4-1Es ::= SEQUENCE {
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- Here, the updated information el ements used for MessageA in Rel ease 4 are included.

Example 2

10.4.3.3 Non-critical Extensions

For non-critical extensions (i.e. thereceiver shal just ignore the extensions, and use therest of the message asif the
extensions were not present), the approach is to use the nonCritical Extensions information element, which is encoded at
the end of the message, alowing backward compatibility.

Before that Backward Compatihility is started for the following Release N+ 1, the non-critical extendon information
elements of the current Release N are added at the end of the message. At the point when Backward Compatibility is
started for the following Release N+ 1, an optional BIT STRING container should be added before the information
elements of the new release. In the case that further non-critical extension information el ements need to be added to
Release N they shall be placed within the BIT STRING container.

For example: Aslong as Backward Compatibility isnot being enforced for Release 4, Release '99 extensions are added
"normally" at the end of a message within a nonCritical Extensions sequence. Once Backward Compatibility is started
for Release 4, then new Release '99 specific extensions are introduced within an extension container. An extension
container isa"normal” bit string field that encapsul ates an extension structure. Asaresult:

- New extensions can be added both in Release '99 and Release 4 in a backward compatible way; and
- Reease 4 systems are able to skip over unknown Release '99 extensons.

The extension container can be viewed as a specific type of non-critica extension and it isincluded in the same way. If
the extension container is added to Release N before that Backward Compatibility has started for Release N+1, further
non-critical extensonsto Release N should not be included in the container, but should be placed after it, using the
usual mechanism. In this way the extension container isnot used until necessary, and therefore the corresponding length
field overhead is not incurred unnecessarily.

The structure of the message of the example above is shown in Example 3 for Release '99 and 4 messages.

Examples for specid non-critical extensions and M essageA-v440ext-1Es are given in the following subclauses.

- This shows the nessage structure in Release '99 (including one non-critical extension)
- before backward conpatibility is started for Rel ease 4.
MessageA :: = CHO CE {
r3 SEQUENCE {
nmessageA-r3 MessageA-r 3- 1 Es,
v380nonCri ti cal Ext ensi ons SEQUENCE {
nmessageA- v380ext MessageA- v380ext - | Es,
nonCri ti cal Ext ensi ons SEQUENCE {} OPTI ONAL
}  OPTI ONAL

}
critical Extensions SEQUENCE {}
}

MessageA-r3-1Es ::= SEQUENCE {
- This is not changed conpared to the same |E in Release '99. It includes all information
- elenments used in Rel ease '99 for MessageA.

}

MessageA-v380ext-1Es :: = SEQUENCE {
- Here are infornmation el ements added to Rel ease '99 as extensions to the information
- contained in MessageA-r3-1IEs.

- This shows the Rel ease '99 nessage structure once backward conpatibility
- has been started for Rel ease 4.
MessageA :: = CHO CE {
r3 SEQUENCE {
messageA-r3 MessageA-r 3- | Es,
v380nonCri ti cal Ext ensi ons SEQUENCE {
nmessageA- v380ext MessageA- v380ext - | Es,
| at er NonCri ti cal Ext ensi ons SEQUENCE {
- Container for additional Release '99 extensions
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messageA-r 3- add- ext BI T STRI NG
( CONTAI NI NG MessageA-r 3- add- ext - | Es) OPTI ONAL,
nonCri ti cal Ext ensi ons SEQUENCE {} OPTI ONAL
} OPTI ONAL
} OPTI ONAL
c;'i ti cal Ext ensi ons SEQUENCE {}
}
MessageA-r3-1Es ::= SEQUENCE {
-- This is not changed conpared to the same |E in Release '99. It includes all information
-- elements used in Release '99 for MessageA
}
MessageA-v380ext-1Es :: = SEQUENCE {
-- Here are information el ements added to Rel ease '99 as extensions to the information
-- contained in MessageA-r3-1|Es.
}
MessageA-r3-add-ext-1Es :: = SEQUENCE {
-- Here are information el ements added to Rel ease '99 as extensions to the information
-- contained in MessageA-r3-1Es after backward conpatibility was started for Rel ease 4.
}
-- This shows the structure of the Rel ease 4 nessage
-- (including one Release 4 non-critical extension).
MessageA :: = CHO CE {
r3 SEQUENCE {
messageA-r3 MessageA-r 3- | Es,
v380nonCri ti cal Ext ensi ons SEQUENCE {
nmessageA- v380ext MessageA- v380ext - | Es,
| at er NonCriti cal Ext ensi ons SEQUENCE {
-- Container for additional Release '99 extensions
nessageA- r 3- add- ext BI T STRI NG
( CONTAI NI NG MessageA-r 3- add- ext - | Es) OPTI ONAL,
v440nonCri ti cal Ext ensi ons SEQUENCE {
nmessageA- v440ext MessageA- v440ext - | Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
} OPTIONAL
}  OPTIONAL
} OPTIONAL
H
critical Extensions SEQUENCE {}
}
MessageA-r3-1Es ::= SEQUENCE {
-- This is not changed conpared to the same |E in Release '99. It includes all information
-- elements used in Release '99 for MessageA
}
MessageA-v380ext-1Es :: = SEQUENCE {
-- Here are information el ements added to Rel ease '99 as extensions to the information
-- contained in MessageA-r3-1|Es.
}
MessageA-r 3-add-ext-1Es :: = SEQUENCE {
-- Here are information el ements added to Rel ease '99 as extensions to the information
-- contained in MessageA-r3-1Es after backward conpatibility was started for Rel ease 4.
}
MessageA-v440ext-1Es :: = SEQUENCE {
-- Here are information el ements added to Rel ease 4 as extensions to the information
-- contained in MessageA-r3-1Es and MessageA-v380ext - | Es.
}
Example 3
10.4.3.4 Examples of non-critical extensions
10.4.3.4.1 Addition of a separate IE

If the extenson isthe addition of an information e ement (not indde a CHOICE, SEQUENCE OF, SET OF etc.), this
new element can be directly included in MessageA-v440ext-1Es.
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Example4 shows how the MessageA is extended to include anew element, "element3".

MessageA-r3-1Es ::= SEQUENCE {

el enent 1 El emrent 1,

el enent 2 El ement 2
}
MessageA-v440ext-1Es :: = SEQUENCE {

el ement 3 El enent 3-r 4
}

Example 4

10.4.3.4.2 Addition of an IE to a structured group

If the extension isthe addition of an information element ingde 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 MessageA-v440ext-1Es using only the elements relevant to the extenson
(usually the CHOICEs, SEQUENCE OFs, etc.), and a comment should be included to indicate that the two structures
should be used consistently (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.).

Thisisillustrated in Example5, where anew eement, "dementla-3", hasto beincluded inside the "choicelb” branch of
the "choicel” CHOICE. Here "choicel" isincluded again in MessageA-v440ext-1Es, and "dementla-3" isincluded
therein the appropriate branch.

MessageA-r3-1Es ::= SEQUENCE {
- For the "choicelb" branch of "choicel", an additional infornation elenment is
- defined in MessageA-v440ext-1Es ("el emrent 1la-3").

choi cel CHO CE {
choi cela SEQUENCE {
el ement 1a- 1 El enent la-1
,
choi celb SEQUENCE {
el ement 1a- 2 El enent 1la- 2
}
}
}
MessageA- v440ext -1 Es :: = SEQUENCE {
- In the following CHO CE the sanme branch shall be used as in choicel in MessageA-r3-1|Es.
choi cel CHO CE {
choi cela NULL,
choi celb SEQUENCE {
el ement 1a- 3 El enent 1la-3-r4
}
}
}
Example 5
10.4.3.4.3 Addition of a new CHOICE group

If the extenson cond sts of moving some existing information elementsinside a newly created CHOICE, the new
branches of the created CHOICE should be included in MessageA -v440ext-1 Es, and the CHOICE marked OPTIONAL,
where absence meansthat the old dements are used. If the CHOICE is present, the old elements should be set to some
default values, in order for older equipment to be understood, and new equipment should ignore the information therein.

CR page 6




3GPP TS aa.bbb vX.Y.Z (YYYY-MM) CR page 7

Thisisillustrated in Example 6, where "element1" isto be moved inside the branch "choicela’ of anew CHOICE
("choicel™).

MessageA-r3-1Es ::= SEQUENCE {
- The contents of "elenmentl" shall be ignored, if in "MessageA-v440ext-|Es" the branch
- "choicelb" of the CHO CE "choicel" is used.
el ement 1 El emrent 1,
el ement 2 El ement 2

}

MessageA-v440ext-1Es :: = SEQUENCE {
choi cel CHO CE {
choi cela SEQUENCE {},
choi celb SEQUENCE {
el ement 3 El enent 3-r4
}
}
}
Example 6
10.4.3.4.4 Extension of value range

If the value range of an element isto be extended, an element including the new values should be defined in M essageA-
v440ext-1Es. If one of the new valuesisto be used, the already existing € ement from Release '99 should be set to some
defined value (or be absent if it was OPTIONAL), in order for older equipment to work properly, and the new value
should be signalled in the new information element.

In Example 7, "element1" is extended to have arange (0..15).

MessageA-r3-1Es ::= SEQUENCE {
- "element1l" shall be ignored if "elementl" in MessageA-v440ext-1Es is present, and the
- value of that elenment used instead.

el ement 1 I NTEGER (0..7)

el ement 2 El enent 2
}
MessageA- v440ext -1 Es :: = SEQUENCE {

el ement 1 I NTEGER (0. . 15) OPTI ONAL
}

Example 7

10.4.3.4.5 Replacement of a spare value with a new element

If anew valueisto beincluded in an |IE of type ENUMERATED, for which spare values were defined in the previous
version, those spare values can be replaced with the new values.

If more new values are needed, than spare values included in the previous version, one spare value can bereplaced by a
special extension value (called e-new in example 8). If that valueis used, anew eement in the nonCritical Extension
part (element1-new) will define the new values, as shown in Example 8.
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-- In the previous version, MessageA-r3-1Es was defined:
MessageA-r3-1Es ::= SEQUENCE {

el ement 1 ENUMERATED { el, e2, sparel, spare2 }
}

-- Now three new val ues are needed for elenmentl: e3, e4 and e5. MessageA-r3-1Es is redefined:
MessageA-r3-1Es ::= SEQUENCE {

-- If the following has the value e-new, the actual value of elementl is defined in

-- elementl-new included in MessageA-r4-ext-|Es

el ement 1 ENUMERATED { el, e2, e3, e-new}
}
MessageA-r4-ext-l1Es ::= SEQUENCE {
-- the followi ng shall be present, if elementl in MessageA-r3-1Es has the val ue e-new.
el ement 1- new ENUMERATED { e4, e5, sparel, spare2 } OPTI ONAL
}
Example 8

If a sparevalueisincluded in a CHOICE, and that has to be replaced with anew information € ement and an
appropriate type in the new version, the name of the e ement replaces the spare name in the CHOICE, but the type
cannot be replaced, because that would lead to incompatihilities. Instead, the new typeisincluded in the
nonCritical Extension part of the message, as shown in Example 9.

-- In the previous version, MessageA-r3-1Es was defined:

MessageA-r3-1Es ::= SEQUENCE {
el enent 1 CHO CE {
el E1,
e2 E2,
spare NULL
}
}

-- Now a new option is needed for the elementl CHOCE: e3 with type E3.

-- MessageA-r3-1Es is redefined:

MessageA-r3-1Es ::= SEQUENCE {

-- If elenmentl has the value e3, the value of e3 is specified in the el ement e3
-- included in MessageA-r4-ext-|Es.

el enent 1 CHO CE {
el E1,
e2 E2,
e3 NULL
}
}
MessageA-r4-ext-l1Es ::= SEQUENCE {
-- the followi ng shall be present, if elementl in MessageA-r3-1Es has the val ue e3.
e3 E3 OPTI ONAL
}
Example 9
10.4.3.4.6 Introducing new System Information Block Types

In general new message types are introduced by replacing a pare value as described in 10.4.3.4.5. That subclause al'so
shows that in case there are insufficient spare values available, the last spare value can be replaced by a special
extension value. If that valueis used, an additional message type extension |E isincluded to distinguish between the
additional message types, as shown in Example 10.

DL- CCCH- Message ::= SEQUENCE {
i ntegrityChecklnfo I ntegrityChecklnfo OPTI ONAL,
nessage DL- CCCH MessageType

b

DL- CCCH- MessageType ::= CHO CE {
cel | Updat eConfirm Cel | Updat eConfi r m CCCH,
rrcConnecti onRej ect RRCConnect i onRej ect,
rrcConnecti onRel ease RRCConnect i onRel ease- CCCH,
rrcConnecti onSet up RRCConnect i onSet up,
ur aUpdat eConfirm URAUpdat eConf i r m CCCH,
extl Ext 1Message- CCCH,
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ext2 Ext 2Message- CCCH,

extension DL- CCCH MessageTypeExt
b
DL- CCCH- MessageTypeExt ::= CHO CE {

Ext 3 Ext 3Message- CCCH,

spar e3 NULL,

spare2 NULL,

sparel NULL
b

Example 10

For system information block types, the “SIB typ€e’ information e ement is adso included in each of the segments. If in
this casethere areinsufficient spare values, the last value can again be used to indicate “extension”. If that valueis
used, an additional SIB type extension |E isincluded to distinguish between the additional SIB types. This additional |E
isnot included in the segments; it is only included in the scheduling information included in the MIB and/ or the SBs.

NOTE  One could include this additional |E in the segments e.g. by changing the SIB-type into a choice as shown
in example 11. This option should not be used sinceit involves additional overhead (more scarce BCH
bits are needed to indicate the SIB type) and complicates the scheduling (more different SIB data Szes are

to be considered).
Fi rst Segnent ::= SEQUENCE {
-- Oher information el enents

si b- Type S| B- Type,
seg- Count SegCount ,
si b-Dat a-fi xed S| B-Dat a-fi xed

I

SI B-Type ::= CHO CE {
Mast er | nf or nat i onBl ock NULL,
syst em nf ormati onBl ockTypel NULL,
syst em nf ormati onBl ockType2 NULL,
syst em nf ormati onBl ockType3 NULL,
syst em nf ormati onBl ockType4 NULL,
syst em nf ormati onBl ockType5 NULL,
syst em nf ormati onBl ockType6 NULL,
syst em nf ormati onBl ockType7 NULL,
syst em nf ormati onBl ockType8 NULL,
syst em nf ormati onBl ockType9 NULL,
syst em nf or mati onBl ockTypel0 NULL,
syst em nf ormati onBl ockTypell NULL,
syst em nf ormati onBl ockTypel2 NULL,
syst em nf ormati onBl ockTypel3 NULL,
syst em nf ormati onBl ockTypel3-1 NULL,
syst em nf ormati onBl ockTypel3- 2 NULL,
syst em nf ormati onBl ockTypel3-3 NULL,
syst em nf ormati onBl ockTypel3-4 NULL,
syst em nf ormati onBl ockTypel4 NULL,
syst em nf or mati onBl ockTypel5 NULL,
syst em nf ormati onBl ockTypel5-1 NULL,
syst em nf ormati onBl ockTypel5- 2 NULL,
syst em nf ormati onBl ockTypel5-3 NULL,
syst em nf ormati onBl ockTypel6 NULL,
syst em nf ormati onBl ockTypel7 NULL,
syst em nf ormati onBl ockTypel5-4 NULL,
syst em nf ormati onBl ockTypel8 NULL,
schedul i ngBl ock1l NULL,
schedul i ngBl ock2 NULL,
syst em nf ormati onBl ockTypel5-5 NULL,
ext1l NULL,
ext ensi on S| B- TypeExt

I

S| B- TypeExt ::= CHO CE {
ext2 NULL,
spare? NULL,
spar e6 NULL,
spar e5 NULL,
spare4 NULL,
spare3 NULL,
spare2 NULL,
sparel NULL
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Example 11 — Not recommended

The addition of new SIB types to the scheduling information is illustrated by example 12. The example shows the
extension of the choice. The example also shows that the information applicable for the extended choice valuesis
appended at the end of the SIB (in this case the MIB), asanon critical extension.

NOTE Inthisexample only the number of SIB typesis increased; the number of SIBs that can be scheduled (as
reflected in the size of thelist in the scheduling information) is not extended.

Mast er I nf ormati onBl ock :: = SEQUENCE {
m b- Val ueTag M B- Val ueTag,
-- TABULAR The PLMN identity and ANSI-41 core network information
-- are included in PLM\- Type.

pl m- Type PLMN- Type,
si bSh- Ref er enceli st S| BSh- Ref er enceli st
vxyONonCri ti cal Ext ensi ons SEQUENCE {
nast er | nf or mat i onBl ock- vxyOext Mast er | nf or nat i onBl ock- vxyOext - | Es,
nonCri ti cal Ext ensi ons SEQUENCE {} OPTI ONAL
} OPTI ONAL

2

S| BSbh- Ref erencelList ::= SEQUENCE (SIZE (1..maxSIB)) OF

Schedul i ngl nf or mat i onSI BSb

Schedul i ngl nfornati onSIBSb :: = SEQUENCE {
si bSh- Type S| BSh- TypeAndTag,
schedul i ng Schedul i ngl nf ormati on

}

S| BSh- TypeAndTag :: = CHO CE {
sysl nfoTypel PLMN- Val ueTag,
sysl nfoType2 Cel | Val ueTag,
sysl nfoType3 Cel | Val ueTag,
sysl nfoType4 Cel | Val ueTag,
sysl nfoType5 Cel | Val ueTag,
sysl nf oType6 Cel | Val ueTag,
sysl nf oType7 NULL,
sysl nfoType8 Cel | Val ueTag,
sysl nfoType9 NULL,
sysl nfoTypelO NULL,
sysl nfoTypell Cel | Val ueTag,
sysl nfoTypel2 Cel | Val ueTag,
sysl nfoTypel3 Cel | Val ueTag,
syslnfoTypel3-1 Cel | Val ueTag,
sysl nfoTypel3-2 Cel | Val ueTag,
sysl nfoTypel3-3 Cel | Val ueTag,
sysl nfoTypel3-4 Cel | Val ueTag,
sysl nfoTypel4d NULL,
sysl nfoTypel5 Cel | Val ueTag,

sysl nf oTypel6

Pr edefi nedConfi gl denti t yAndVal ueTag,

sysl nfoTypel?7 NULL,

sysl nf oTypeSB1 Cel | Val ueTag,
sysl nf oTypeSB2 Cel | Val ueTag,
sysl nfoTypel5-1 Cel | Val ueTag,

sysl nfoTypel5-2

Sl BOccurrencel denti t yAndVal ueTag,

sysl nf oTypel5-3

Sl BOccurrencel denti t yAndVal ueTag,

sysl nfoTypel5-4 Cel | Val ueTag,
sysl nfoTypel8 Cel | Val ueTag,
sysl nfoTypel5-5 Cel | Val ueTag,
ext 1 NULL,
ext 2 NULL,
ext ensi on NULL
b
S| BSh- TypeAndTagExt CHO CE {
ext 3 NULL,
spare? NULL,
spar e6 NULL,
spar e5 NULL,
spare4 NULL,
spare3 NULL,
spare2 NULL,
sparel NULL
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b
Mast er | nf or mat i onBl ock- vxyOext-1Es ::= SEQUENCE {

ext Sl BTypel nf oSchedul i ngl nf o- Li st Ext Sl BTypel nf oSchedul i ngl nf o- Li st OPTI ONAL
b

-- For each extended SIB type the value tag information is added at the end
Ext Sl BTypel nf oSchedul i ngl nfo-List::= SEQUENCE (SIZE (1..maxSIB)) OF
Ext S| BTypel nf oSchedul i ngl nf o

Ext S| BTypel nf oSchedul i ngl nf o- Li st:: = SEQUENCE {

schedul i ngl nf oLi st | ndex I NTEGER (1..naxSl B),

val ueTagl nf o Val ueTagl nf o
b
Val ueTaglnfo ::= CHO CE {

None NULL.

sysl nfoType2 Cel | Val ueTag,

sysl nfoTypel PLMN- Val ueTag,

sysl nfoTypel5-3 Sl BCccurrencel denti t yAndVal ueTag
}

Example 12 — Recommended method
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10.4.3 Recommendations for extensions for further releases in RRC

10.4.3.1 General

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

Depending on criticality of the extension, thiswill be done by using the criticalExtension CHOICE branch, or the
nonCritical Extension information element.

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

MessageA :: = CHO CE {
r3 SEQUENCE {
nmessageA-r3 MessageA-r 3- | Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
H
critical Extensions SEQUENCE {}
}

MessageA-r3-1Es ::= SEQUENCE {
-- Al messageA related information el ements are included here.
}

Example 1

10.4.3.2 Critical Extensions

When the extension isacritical one (i.e. thereceiver hasto rgect the whole message, and handle according to the error
procedures of the protocal), the critical Extension branch of the top-level CHOICE in the message is used. In this case
the message information elements can be updated smilar to the tabular, providing a message structure for the new
release's information elements, similar to the updated structure in the tabular description.

Example 2 shows the structure of MessageA presented above, how it would become after a critical extension in
Release 4.

In this example, in the critical Extens ons branch anew information element is defined (MessageA-r4-1Es) which will
contain all messageA specific elements for Release 4, including the extensonsin the place they fit naturally according
to the semantics.

Note that in the new structure additional nonCritical Extensions and criticalExtensions information e ements are defined
to allow for further extensionsin future rel eases.

MessageA :: = CHO CE {
r3 SEQUENCE {
messageA-r3 MessageA-r 3- | Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
b
| ater-than-r3 SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansacti onl denti fi er,
critical Extensions CHO CE {
ra4 SEQUENCE {
nmessageA-r4 MessageA-r4- 1 Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
H
critical Extensions SEQUENCE {}
}
}
}
MessageA-r3-1Es ::= SEQUENCE {
- This is not changed conpared to the above exanple. It includes all information

- elenments used in Rel ease '99 for nessageA.

}
MessageA-r4-1Es ::= SEQUENCE {
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- Here, the updated information el ements used for MessageA in Rel ease 4 are included.

Example 2

10.4.3.3 Non-critical Extensions

For non-critical extensions (i.e. thereceiver shal just ignore the extensions, and use therest of the message asif the
extensions were not present), the approach is to use the nonCritical Extensions information element, which is encoded at
the end of the message, alowing backward compatibility.

Before that Backward Compatihility is started for the following Release N+ 1, the non-critical extendon information
elements of the current Release N are added at the end of the message. At the point when Backward Compatibility is
started for the following Release N+ 1, an optional BIT STRING container should be added before the information
elements of the new release. In the case that further non-critical extension information el ements need to be added to
Release N they shall be placed within the BIT STRING container.

For example: Aslong as Backward Compatibility isnot being enforced for Release 4, Release '99 extensions are added
"normally" at the end of a message within a nonCritical Extensions sequence. Once Backward Compatibility is started
for Release 4, then new Release '99 specific extensions are introduced within an extension container. An extension
container isa"normal” bit string field that encapsul ates an extension structure. Asaresult:

- New extensions can be added both in Release '99 and Release 4 in a backward compatible way; and
- Reease 4 systems are able to skip over unknown Release '99 extensons.

The extension container can be viewed as a specific type of non-critica extension and it isincluded in the same way. If
the extension container is added to Release N before that Backward Compatibility has started for Release N+1, further
non-critical extensonsto Release N should not be included in the container, but should be placed after it, using the
usual mechanism. In this way the extension container isnot used until necessary, and therefore the corresponding length
field overhead is not incurred unnecessarily.

The structure of the message of the example above is shown in Example 3 for Release '99 and 4 messages.

Examples for specid non-critical extensions and M essageA-v440ext-1Es are given in the following subclauses.

- This shows the nessage structure in Release '99 (including one non-critical extension)
- before backward conpatibility is started for Rel ease 4.
MessageA :: = CHO CE {
r3 SEQUENCE {
nmessageA-r3 MessageA-r 3- 1 Es,
v380nonCri ti cal Ext ensi ons SEQUENCE {
nmessageA- v380ext MessageA- v380ext - | Es,
nonCri ti cal Ext ensi ons SEQUENCE {} OPTI ONAL
}  OPTI ONAL

}
critical Extensions SEQUENCE {}
}

MessageA-r3-1Es ::= SEQUENCE {
- This is not changed conpared to the same |E in Release '99. It includes all information
- elenments used in Rel ease '99 for MessageA.

}

MessageA-v380ext-1Es :: = SEQUENCE {
- Here are infornmation el ements added to Rel ease '99 as extensions to the information
- contained in MessageA-r3-1IEs.

- This shows the Rel ease '99 nessage structure once backward conpatibility
- has been started for Rel ease 4.
MessageA :: = CHO CE {
r3 SEQUENCE {
messageA-r3 MessageA-r 3- | Es,
v380nonCri ti cal Ext ensi ons SEQUENCE {
nmessageA- v380ext MessageA- v380ext - | Es,
| at er NonCri ti cal Ext ensi ons SEQUENCE {
- Container for additional Release '99 extensions
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messageA-r 3- add- ext BI T STRI NG
( CONTAI NI NG MessageA-r 3- add- ext - | Es) OPTI ONAL,
nonCri ti cal Ext ensi ons SEQUENCE {} OPTI ONAL
} OPTI ONAL
} OPTI ONAL
c;'i ti cal Ext ensi ons SEQUENCE {}
}
MessageA-r3-1Es ::= SEQUENCE {
-- This is not changed conpared to the same |E in Release '99. It includes all information
-- elements used in Release '99 for MessageA
}
MessageA-v380ext-1Es :: = SEQUENCE {
-- Here are information el ements added to Rel ease '99 as extensions to the information
-- contained in MessageA-r3-1|Es.
}
MessageA-r3-add-ext-1Es :: = SEQUENCE {
-- Here are information el ements added to Rel ease '99 as extensions to the information
-- contained in MessageA-r3-1Es after backward conpatibility was started for Rel ease 4.
}
-- This shows the structure of the Rel ease 4 nessage
-- (including one Release 4 non-critical extension).
MessageA :: = CHO CE {
r3 SEQUENCE {
messageA-r3 MessageA-r 3- | Es,
v380nonCri ti cal Ext ensi ons SEQUENCE {
nmessageA- v380ext MessageA- v380ext - | Es,
| at er NonCriti cal Ext ensi ons SEQUENCE {
-- Container for additional Release '99 extensions
nessageA- r 3- add- ext BI T STRI NG
( CONTAI NI NG MessageA-r 3- add- ext - | Es) OPTI ONAL,
v440nonCri ti cal Ext ensi ons SEQUENCE {
nmessageA- v440ext MessageA- v440ext - | Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
} OPTIONAL
}  OPTIONAL
} OPTIONAL
H
critical Extensions SEQUENCE {}
}
MessageA-r3-1Es ::= SEQUENCE {
-- This is not changed conpared to the same |E in Release '99. It includes all information
-- elements used in Release '99 for MessageA
}
MessageA-v380ext-1Es :: = SEQUENCE {
-- Here are information el ements added to Rel ease '99 as extensions to the information
-- contained in MessageA-r3-1|Es.
}
MessageA-r 3-add-ext-1Es :: = SEQUENCE {
-- Here are information el ements added to Rel ease '99 as extensions to the information
-- contained in MessageA-r3-1Es after backward conpatibility was started for Rel ease 4.
}
MessageA-v440ext-1Es :: = SEQUENCE {
-- Here are information el ements added to Rel ease 4 as extensions to the information
-- contained in MessageA-r3-1Es and MessageA-v380ext - | Es.
}
Example 3
10.4.3.4 Examples of non-critical extensions
10.4.3.4.1 Addition of a separate IE

If the extenson isthe addition of an information e ement (not indde a CHOICE, SEQUENCE OF, SET OF etc.), this
new element can be directly included in MessageA-v440ext-1Es.
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Example4 shows how the MessageA is extended to include anew element, "element3".

MessageA-r3-1Es ::= SEQUENCE {

el enent 1 El emrent 1,

el enent 2 El ement 2
}
MessageA-v440ext-1Es :: = SEQUENCE {

el ement 3 El enent 3-r 4
}

Example 4

10.4.3.4.2 Addition of an IE to a structured group

If the extension isthe addition of an information element ingde 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 MessageA-v440ext-1Es using only the elements relevant to the extenson
(usually the CHOICEs, SEQUENCE OFs, etc.), and a comment should be included to indicate that the two structures
should be used consistently (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.).

Thisisillustrated in Example5, where anew eement, "dementla-3", hasto beincluded inside the "choicelb” branch of
the "choicel” CHOICE. Here "choicel" isincluded again in MessageA-v440ext-1Es, and "dementla-3" isincluded
therein the appropriate branch.

MessageA-r3-1Es ::= SEQUENCE {
- For the "choicelb" branch of "choicel", an additional infornation elenment is
- defined in MessageA-v440ext-1Es ("el emrent 1la-3").

choi cel CHO CE {
choi cela SEQUENCE {
el ement 1a- 1 El enent la-1
,
choi celb SEQUENCE {
el ement 1a- 2 El enent 1la- 2
}
}
}
MessageA- v440ext -1 Es :: = SEQUENCE {
- In the following CHO CE the sanme branch shall be used as in choicel in MessageA-r3-1|Es.
choi cel CHO CE {
choi cela NULL,
choi celb SEQUENCE {
el ement 1a- 3 El enent 1la-3-r4
}
}
}
Example 5
10.4.3.4.3 Addition of a new CHOICE group

If the extenson cond sts of moving some existing information elementsinside a newly created CHOICE, the new
branches of the created CHOICE should be included in MessageA -v440ext-1 Es, and the CHOICE marked OPTIONAL,
where absence meansthat the old dements are used. If the CHOICE is present, the old elements should be set to some
default values, in order for older equipment to be understood, and new equipment should ignore the information therein.
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Thisisillustrated in Example 6, where "element1" isto be moved inside the branch "choicela’ of anew CHOICE
("choicel™).

MessageA-r3-1Es ::= SEQUENCE {
- The contents of "elenmentl" shall be ignored, if in "MessageA-v440ext-|Es" the branch
- "choicelb" of the CHO CE "choicel" is used.
el ement 1 El emrent 1,
el ement 2 El ement 2

}

MessageA-v440ext-1Es :: = SEQUENCE {
choi cel CHO CE {
choi cela SEQUENCE {},
choi celb SEQUENCE {
el ement 3 El enent 3-r4
}
}
}
Example 6
10.4.3.4.4 Extension of value range

If the value range of an element isto be extended, an element including the new values should be defined in M essageA-
v440ext-1Es. If one of the new valuesisto be used, the already existing € ement from Release '99 should be set to some
defined value (or be absent if it was OPTIONAL), in order for older equipment to work properly, and the new value
should be signalled in the new information element.

In Example 7, "element1" is extended to have arange (0..15).

MessageA-r3-1Es ::= SEQUENCE {
- "element1l" shall be ignored if "elementl" in MessageA-v440ext-1Es is present, and the
- value of that elenment used instead.

el ement 1 I NTEGER (0..7)

el ement 2 El enent 2
}
MessageA- v440ext -1 Es :: = SEQUENCE {

el ement 1 I NTEGER (0. . 15) OPTI ONAL
}

Example 7

10.4.3.4.5 Replacement of a spare value with a new element

If anew valueisto beincluded in an |IE of type ENUMERATED, for which spare values were defined in the previous
version, those spare values can be replaced with the new values.

If more new values are needed, than spare values included in the previous version, one spare value can bereplaced by a
special extension value (called e-new in example 8). If that valueis used, anew eement in the nonCritical Extension
part (element1-new) will define the new values, as shown in Example 8.
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-- In the previous version, MessageA-r3-1Es was defined:
MessageA-r3-1Es ::= SEQUENCE {

el ement 1 ENUMERATED { el, e2, sparel, spare2 }
}

-- Now three new val ues are needed for elenmentl: e3, e4 and e5. MessageA-r3-1Es is redefined:
MessageA-r3-1Es ::= SEQUENCE {

-- If the following has the value e-new, the actual value of elementl is defined in

-- elementl-new included in MessageA-r4-ext-|Es

el ement 1 ENUMERATED { el, e2, e3, e-new}
}
MessageA-r4-ext-l1Es ::= SEQUENCE {
-- the followi ng shall be present, if elementl in MessageA-r3-1Es has the val ue e-new.
el ement 1- new ENUMERATED { e4, e5, sparel, spare2 } OPTI ONAL
}
Example 8

If a sparevalueisincluded in a CHOICE, and that has to be replaced with anew information € ement and an
appropriate type in the new version, the name of the e ement replaces the spare name in the CHOICE, but the type
cannot be replaced, because that would lead to incompatihilities. Instead, the new typeisincluded in the
nonCritical Extension part of the message, as shown in Example 9.

-- In the previous version, MessageA-r3-1Es was defined:

MessageA-r3-1Es ::= SEQUENCE {
el enent 1 CHO CE {
el E1,
e2 E2,
spare NULL
}
}

-- Now a new option is needed for the elementl CHOCE: e3 with type E3.

-- MessageA-r3-1Es is redefined:

MessageA-r3-1Es ::= SEQUENCE {

-- If elenmentl has the value e3, the value of e3 is specified in the el ement e3
-- included in MessageA-r4-ext-|Es.

el enent 1 CHO CE {
el E1,
e2 E2,
e3 NULL
}
}
MessageA-r4-ext-l1Es ::= SEQUENCE {
-- the followi ng shall be present, if elementl in MessageA-r3-1Es has the val ue e3.
e3 E3 OPTI ONAL
}
Example 9
10.4.3.4.6 Introducing new System Information Block Types

In general new message types are introduced by replacing a pare value as described in 10.4.3.4.5. That subclause al'so
shows that in case there are insufficient spare values available, the last spare value can be replaced by a special
extension value. If that valueis used, an additional message type extension |E isincluded to distinguish between the
additional message types, as shown in Example 10.

DL- CCCH- Message ::= SEQUENCE {
i ntegrityChecklnfo I ntegrityChecklnfo OPTI ONAL,
nessage DL- CCCH MessageType

b

DL- CCCH- MessageType ::= CHO CE {
cel | Updat eConfirm Cel | Updat eConfi r m CCCH,
rrcConnecti onRej ect RRCConnect i onRej ect,
rrcConnecti onRel ease RRCConnect i onRel ease- CCCH,
rrcConnecti onSet up RRCConnect i onSet up,
ur aUpdat eConfirm URAUpdat eConf i r m CCCH,
extl Ext 1Message- CCCH,
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ext2 Ext 2Message- CCCH,

extension DL- CCCH MessageTypeExt
b
DL- CCCH- MessageTypeExt ::= CHO CE {

Ext 3 Ext 3Message- CCCH,

spar e3 NULL,

spare2 NULL,

sparel NULL
b

Example 10

For system information block types, the “SIB typ€e’ information e ement is adso included in each of the segments. If in
this casethere areinsufficient spare values, the last value can again be used to indicate “extension”. If that valueis
used, an additional SIB type extension |E isincluded to distinguish between the additional SIB types. This additional |E
isnot included in the segments; it is only included in the scheduling information included in the MIB and/ or the SBs.

NOTE  One could include this additional |E in the segments e.g. by changing the SIB-type into a choice as shown
in example 11. This option should not be used sinceit involves additional overhead (more scarce BCH
bits are needed to indicate the SIB type) and complicates the scheduling (more different SIB data Szes are

to be considered).
Fi rst Segnent ::= SEQUENCE {
-- Oher information el enents

si b- Type S| B- Type,
seg- Count SegCount ,
si b-Dat a-fi xed S| B-Dat a-fi xed

I

SI B-Type ::= CHO CE {
Mast er | nf or nat i onBl ock NULL,
syst em nf ormati onBl ockTypel NULL,
syst em nf ormati onBl ockType2 NULL,
syst em nf ormati onBl ockType3 NULL,
syst em nf ormati onBl ockType4 NULL,
syst em nf ormati onBl ockType5 NULL,
syst em nf ormati onBl ockType6 NULL,
syst em nf ormati onBl ockType7 NULL,
syst em nf ormati onBl ockType8 NULL,
syst em nf ormati onBl ockType9 NULL,
syst em nf or mati onBl ockTypel0 NULL,
syst em nf ormati onBl ockTypell NULL,
syst em nf ormati onBl ockTypel2 NULL,
syst em nf ormati onBl ockTypel3 NULL,
syst em nf ormati onBl ockTypel3-1 NULL,
syst em nf ormati onBl ockTypel3- 2 NULL,
syst em nf ormati onBl ockTypel3-3 NULL,
syst em nf ormati onBl ockTypel3-4 NULL,
syst em nf ormati onBl ockTypel4 NULL,
syst em nf or mati onBl ockTypel5 NULL,
syst em nf ormati onBl ockTypel5-1 NULL,
syst em nf ormati onBl ockTypel5- 2 NULL,
syst em nf ormati onBl ockTypel5-3 NULL,
syst em nf ormati onBl ockTypel6 NULL,
syst em nf ormati onBl ockTypel7 NULL,
syst em nf ormati onBl ockTypel5-4 NULL,
syst em nf ormati onBl ockTypel8 NULL,
schedul i ngBl ock1l NULL,
schedul i ngBl ock2 NULL,
syst em nf ormati onBl ockTypel5-5 NULL,
ext1l NULL,
ext ensi on S| B- TypeExt

I

S| B- TypeExt ::= CHO CE {
ext2 NULL,
spare? NULL,
spar e6 NULL,
spar e5 NULL,
spare4 NULL,
spare3 NULL,
spare2 NULL,
sparel NULL
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Example 11 — Not recommended

The addition of new SIB types to the scheduling information is illustrated by example 12. The example shows the
extension of the choice. The example also shows that the information applicable for the extended choice valuesis
appended at the end of the SIB (in this case the MIB), asanon critical extension.

NOTE Inthisexample only the number of SIB typesis increased; the number of SIBs that can be scheduled (as
reflected in the size of thelist in the scheduling information) is not extended.

Mast er I nf ormati onBl ock :: = SEQUENCE {
m b- Val ueTag M B- Val ueTag,
-- TABULAR The PLMN identity and ANSI-41 core network information
-- are included in PLM\- Type.

pl m- Type PLMN- Type,
si bSh- Ref er enceli st S| BSh- Ref er enceli st
vxyONonCri ti cal Ext ensi ons SEQUENCE {
nast er | nf or mat i onBl ock- vxyOext Mast er | nf or nat i onBl ock- vxyOext - | Es,
nonCri ti cal Ext ensi ons SEQUENCE {} OPTI ONAL
} OPTI ONAL

2

S| BSbh- Ref erencelList ::= SEQUENCE (SIZE (1..maxSIB)) OF

Schedul i ngl nf or mat i onSI BSb

Schedul i ngl nfornati onSIBSb :: = SEQUENCE {
si bSh- Type S| BSh- TypeAndTag,
schedul i ng Schedul i ngl nf ormati on

}

S| BSh- TypeAndTag :: = CHO CE {
sysl nfoTypel PLMN- Val ueTag,
sysl nfoType2 Cel | Val ueTag,
sysl nfoType3 Cel | Val ueTag,
sysl nfoType4 Cel | Val ueTag,
sysl nfoType5 Cel | Val ueTag,
sysl nf oType6 Cel | Val ueTag,
sysl nf oType7 NULL,
sysl nfoType8 Cel | Val ueTag,
sysl nfoType9 NULL,
sysl nfoTypelO NULL,
sysl nfoTypell Cel | Val ueTag,
sysl nfoTypel2 Cel | Val ueTag,
sysl nfoTypel3 Cel | Val ueTag,
syslnfoTypel3-1 Cel | Val ueTag,
sysl nfoTypel3-2 Cel | Val ueTag,
sysl nfoTypel3-3 Cel | Val ueTag,
sysl nfoTypel3-4 Cel | Val ueTag,
sysl nfoTypel4d NULL,
sysl nfoTypel5 Cel | Val ueTag,

sysl nf oTypel6

Pr edefi nedConfi gl denti t yAndVal ueTag,

sysl nfoTypel?7 NULL,

sysl nf oTypeSB1 Cel | Val ueTag,
sysl nf oTypeSB2 Cel | Val ueTag,
sysl nfoTypel5-1 Cel | Val ueTag,

sysl nfoTypel5-2

Sl BOccurrencel denti t yAndVal ueTag,

sysl nf oTypel5-3

Sl BOccurrencel denti t yAndVal ueTag,

sysl nfoTypel5-4 Cel | Val ueTag,
sysl nfoTypel8 Cel | Val ueTag,
sysl nfoTypel5-5 Cel | Val ueTag,
ext 1 NULL,
ext 2 NULL,
ext ensi on NULL
b
S| BSh- TypeAndTagExt CHO CE {
ext 3 NULL,
spare? NULL,
spar e6 NULL,
spar e5 NULL,
spare4 NULL,
spare3 NULL,
spare2 NULL,
sparel NULL
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b
Mast er | nf or mat i onBl ock- vxyOext-1Es ::= SEQUENCE {

ext Sl BTypel nf oSchedul i ngl nf o- Li st Ext Sl BTypel nf oSchedul i ngl nf o- Li st OPTI ONAL
b

-- For each extended SIB type the value tag information is added at the end
Ext Sl BTypel nf oSchedul i ngl nfo-List::= SEQUENCE (SIZE (1..maxSIB)) OF
Ext S| BTypel nf oSchedul i ngl nf o

Ext S| BTypel nf oSchedul i ngl nf o- Li st:: = SEQUENCE {

schedul i ngl nf oLi st | ndex I NTEGER (1..naxSl B),

val ueTagl nf o Val ueTagl nf o
b
Val ueTaglnfo ::= CHO CE {

None NULL.

sysl nfoType2 Cel | Val ueTag,

sysl nfoTypel PLMN- Val ueTag,

sysl nfoTypel5-3 Sl BCccurrencel denti t yAndVal ueTag
}

Example 12 — Recommended method
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10.4.3 Recommendations for extensions for further releases in RRC

10.4.3.1 General

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

Depending on criticality of the extension, thiswill be done by using the criticalExtension CHOICE branch, or the
nonCritical Extension information element.

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

MessageA :: = CHO CE {
r3 SEQUENCE {
nmessageA-r3 MessageA-r 3- | Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
H
critical Extensions SEQUENCE {}
}

MessageA-r3-1Es ::= SEQUENCE {
-- Al messageA related information el ements are included here.
}

Example 1

10.4.3.2 Critical Extensions

When the extension isacritical one (i.e. thereceiver hasto rgect the whole message, and handle according to the error
procedures of the protocal), the critical Extension branch of the top-level CHOICE in the message is used. In this case
the message information elements can be updated smilar to the tabular, providing a message structure for the new
release's information elements, similar to the updated structure in the tabular description.

Example 2 shows the structure of MessageA presented above, how it would become after a critical extension in
Release 4.

In this example, in the critical Extens ons branch anew information element is defined (MessageA-r4-1Es) which will
contain all messageA specific elements for Release 4, including the extensonsin the place they fit naturally according
to the semantics.

Note that in the new structure additional nonCritical Extensions and criticalExtensions information e ements are defined
to allow for further extensionsin future rel eases.

MessageA :: = CHO CE {
r3 SEQUENCE {
messageA-r3 MessageA-r 3- | Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
b
| ater-than-r3 SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansacti onl denti fi er,
critical Extensions CHO CE {
ra4 SEQUENCE {
nmessageA-r4 MessageA-r4- 1 Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
H
critical Extensions SEQUENCE {}
}
}
}
MessageA-r3-1Es ::= SEQUENCE {
- This is not changed conpared to the above exanple. It includes all information

- elenments used in Rel ease '99 for nessageA.

}
MessageA-r4-1Es ::= SEQUENCE {
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- Here, the updated information el ements used for MessageA in Rel ease 4 are included.

Example 2

10.4.3.3 Non-critical Extensions

For non-critical extensions (i.e. thereceiver shal just ignore the extensions, and use therest of the message asif the
extensions were not present), the approach is to use the nonCritical Extensions information element, which is encoded at
the end of the message, alowing backward compatibility.

Before that Backward Compatihility is started for the following Release N+ 1, the non-critical extendon information
elements of the current Release N are added at the end of the message. At the point when Backward Compatibility is
started for the following Release N+ 1, an optional BIT STRING container should be added before the information
elements of the new release. In the case that further non-critical extension information el ements need to be added to
Release N they shall be placed within the BIT STRING container.

For example: Aslong as Backward Compatibility isnot being enforced for Release 4, Release '99 extensions are added
"normally" at the end of a message within a nonCritical Extensions sequence. Once Backward Compatibility is started
for Release 4, then new Release '99 specific extensions are introduced within an extension container. An extension
container isa"normal” bit string field that encapsul ates an extension structure. Asaresult:

- New extensions can be added both in Release '99 and Release 4 in a backward compatible way; and
- Reease 4 systems are able to skip over unknown Release '99 extensons.

The extension container can be viewed as a specific type of non-critica extension and it isincluded in the same way. If
the extension container is added to Release N before that Backward Compatibility has started for Release N+1, further
non-critical extensonsto Release N should not be included in the container, but should be placed after it, using the
usual mechanism. In this way the extension container isnot used until necessary, and therefore the corresponding length
field overhead is not incurred unnecessarily.

The structure of the message of the example above is shown in Example 3 for Release '99 and 4 messages.

Examples for specid non-critical extensions and M essageA-v440ext-1Es are given in the following subclauses.

- This shows the nessage structure in Release '99 (including one non-critical extension)
- before backward conpatibility is started for Rel ease 4.
MessageA :: = CHO CE {
r3 SEQUENCE {
nmessageA-r3 MessageA-r 3- 1 Es,
v380nonCri ti cal Ext ensi ons SEQUENCE {
nmessageA- v380ext MessageA- v380ext - | Es,
nonCri ti cal Ext ensi ons SEQUENCE {} OPTI ONAL
}  OPTI ONAL

}
critical Extensions SEQUENCE {}
}

MessageA-r3-1Es ::= SEQUENCE {
- This is not changed conpared to the same |E in Release '99. It includes all information
- elenments used in Rel ease '99 for MessageA.

}

MessageA-v380ext-1Es :: = SEQUENCE {
- Here are infornmation el ements added to Rel ease '99 as extensions to the information
- contained in MessageA-r3-1IEs.

- This shows the Rel ease '99 nessage structure once backward conpatibility
- has been started for Rel ease 4.
MessageA :: = CHO CE {
r3 SEQUENCE {
messageA-r3 MessageA-r 3- | Es,
v380nonCri ti cal Ext ensi ons SEQUENCE {
nmessageA- v380ext MessageA- v380ext - | Es,
| at er NonCri ti cal Ext ensi ons SEQUENCE {
- Container for additional Release '99 extensions
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messageA-r 3- add- ext BI T STRI NG
( CONTAI NI NG MessageA-r 3- add- ext - | Es) OPTI ONAL,
nonCri ti cal Ext ensi ons SEQUENCE {} OPTI ONAL
} OPTI ONAL
} OPTI ONAL
c;'i ti cal Ext ensi ons SEQUENCE {}
}
MessageA-r3-1Es ::= SEQUENCE {
-- This is not changed conpared to the same |E in Release '99. It includes all information
-- elements used in Release '99 for MessageA
}
MessageA-v380ext-1Es :: = SEQUENCE {
-- Here are information el ements added to Rel ease '99 as extensions to the information
-- contained in MessageA-r3-1|Es.
}
MessageA-r3-add-ext-1Es :: = SEQUENCE {
-- Here are information el ements added to Rel ease '99 as extensions to the information
-- contained in MessageA-r3-1Es after backward conpatibility was started for Rel ease 4.
}
-- This shows the structure of the Rel ease 4 nessage
-- (including one Release 4 non-critical extension).
MessageA :: = CHO CE {
r3 SEQUENCE {
messageA-r3 MessageA-r 3- | Es,
v380nonCri ti cal Ext ensi ons SEQUENCE {
nmessageA- v380ext MessageA- v380ext - | Es,
| at er NonCriti cal Ext ensi ons SEQUENCE {
-- Container for additional Release '99 extensions
nessageA- r 3- add- ext BI T STRI NG
( CONTAI NI NG MessageA-r 3- add- ext - | Es) OPTI ONAL,
v440nonCri ti cal Ext ensi ons SEQUENCE {
nmessageA- v440ext MessageA- v440ext - | Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
} OPTIONAL
}  OPTIONAL
} OPTIONAL
H
critical Extensions SEQUENCE {}
}
MessageA-r3-1Es ::= SEQUENCE {
-- This is not changed conpared to the same |E in Release '99. It includes all information
-- elements used in Release '99 for MessageA
}
MessageA-v380ext-1Es :: = SEQUENCE {
-- Here are information el ements added to Rel ease '99 as extensions to the information
-- contained in MessageA-r3-1|Es.
}
MessageA-r 3-add-ext-1Es :: = SEQUENCE {
-- Here are information el ements added to Rel ease '99 as extensions to the information
-- contained in MessageA-r3-1Es after backward conpatibility was started for Rel ease 4.
}
MessageA-v440ext-1Es :: = SEQUENCE {
-- Here are information el ements added to Rel ease 4 as extensions to the information
-- contained in MessageA-r3-1Es and MessageA-v380ext - | Es.
}
Example 3
10.4.3.4 Examples of non-critical extensions
10.4.3.4.1 Addition of a separate IE

If the extenson isthe addition of an information e ement (not indde a CHOICE, SEQUENCE OF, SET OF etc.), this
new element can be directly included in MessageA-v440ext-1Es.
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Example4 shows how the MessageA is extended to include anew element, "element3".

MessageA-r3-1Es ::= SEQUENCE {

el enent 1 El emrent 1,

el enent 2 El ement 2
}
MessageA-v440ext-1Es :: = SEQUENCE {

el ement 3 El enent 3-r 4
}

Example 4

10.4.3.4.2 Addition of an IE to a structured group

If the extension isthe addition of an information element ingde 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 MessageA-v440ext-1Es using only the elements relevant to the extenson
(usually the CHOICEs, SEQUENCE OFs, etc.), and a comment should be included to indicate that the two structures
should be used consistently (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.).

Thisisillustrated in Example5, where anew eement, "dementla-3", hasto beincluded inside the "choicelb” branch of
the "choicel” CHOICE. Here "choicel" isincluded again in MessageA-v440ext-1Es, and "dementla-3" isincluded
therein the appropriate branch.

MessageA-r3-1Es ::= SEQUENCE {
- For the "choicelb" branch of "choicel", an additional infornation elenment is
- defined in MessageA-v440ext-1Es ("el emrent 1la-3").

choi cel CHO CE {
choi cela SEQUENCE {
el ement 1a- 1 El enent la-1
,
choi celb SEQUENCE {
el ement 1a- 2 El enent 1la- 2
}
}
}
MessageA- v440ext -1 Es :: = SEQUENCE {
- In the following CHO CE the sanme branch shall be used as in choicel in MessageA-r3-1|Es.
choi cel CHO CE {
choi cela NULL,
choi celb SEQUENCE {
el ement 1a- 3 El enent 1la-3-r4
}
}
}
Example 5
10.4.3.4.3 Addition of a new CHOICE group

If the extenson cond sts of moving some existing information elementsinside a newly created CHOICE, the new
branches of the created CHOICE should be included in MessageA -v440ext-1 Es, and the CHOICE marked OPTIONAL,
where absence meansthat the old dements are used. If the CHOICE is present, the old elements should be set to some
default values, in order for older equipment to be understood, and new equipment should ignore the information therein.
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Thisisillustrated in Example 6, where "element1" isto be moved inside the branch "choicela’ of anew CHOICE
("choicel™).

MessageA-r3-1Es ::= SEQUENCE {
- The contents of "elenmentl" shall be ignored, if in "MessageA-v440ext-|Es" the branch
- "choicelb" of the CHO CE "choicel" is used.
el ement 1 El emrent 1,
el ement 2 El ement 2

}

MessageA-v440ext-1Es :: = SEQUENCE {
choi cel CHO CE {
choi cela SEQUENCE {},
choi celb SEQUENCE {
el ement 3 El enent 3-r4
}
}
}
Example 6
10.4.3.4.4 Extension of value range

If the value range of an element isto be extended, an element including the new values should be defined in M essageA-
v440ext-1Es. If one of the new valuesisto be used, the already existing € ement from Release '99 should be set to some
defined value (or be absent if it was OPTIONAL), in order for older equipment to work properly, and the new value
should be signalled in the new information element.

In Example 7, "element1" is extended to have arange (0..15).

MessageA-r3-1Es ::= SEQUENCE {
- "element1l" shall be ignored if "elementl" in MessageA-v440ext-1Es is present, and the
- value of that elenment used instead.

el ement 1 I NTEGER (0..7)

el ement 2 El enent 2
}
MessageA- v440ext -1 Es :: = SEQUENCE {

el ement 1 I NTEGER (0. . 15) OPTI ONAL
}

Example 7

10.4.3.4.5 Replacement of a spare value with a new element

If anew valueisto beincluded in an |IE of type ENUMERATED, for which spare values were defined in the previous
version, those spare values can be replaced with the new values.

If more new values are needed, than spare values included in the previous version, one spare value can bereplaced by a
special extension value (called e-new in example 8). If that valueis used, anew eement in the nonCritical Extension
part (element1-new) will define the new values, as shown in Example 8.
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-- In the previous version, MessageA-r3-1Es was defined:
MessageA-r3-1Es ::= SEQUENCE {

el ement 1 ENUMERATED { el, e2, sparel, spare2 }
}

-- Now three new val ues are needed for elenmentl: e3, e4 and e5. MessageA-r3-1Es is redefined:
MessageA-r3-1Es ::= SEQUENCE {

-- If the following has the value e-new, the actual value of elementl is defined in

-- elementl-new included in MessageA-r4-ext-|Es

el ement 1 ENUMERATED { el, e2, e3, e-new}
}
MessageA-r4-ext-l1Es ::= SEQUENCE {
-- the followi ng shall be present, if elementl in MessageA-r3-1Es has the val ue e-new.
el ement 1- new ENUMERATED { e4, e5, sparel, spare2 } OPTI ONAL
}
Example 8

If a sparevalueisincluded in a CHOICE, and that has to be replaced with anew information € ement and an
appropriate type in the new version, the name of the e ement replaces the spare name in the CHOICE, but the type
cannot be replaced, because that would lead to incompatihilities. Instead, the new typeisincluded in the
nonCritical Extension part of the message, as shown in Example 9.

-- In the previous version, MessageA-r3-1Es was defined:

MessageA-r3-1Es ::= SEQUENCE {
el enent 1 CHO CE {
el E1,
e2 E2,
spare NULL
}
}

-- Now a new option is needed for the elementl CHOCE: e3 with type E3.

-- MessageA-r3-1Es is redefined:

MessageA-r3-1Es ::= SEQUENCE {

-- If elenmentl has the value e3, the value of e3 is specified in the el ement e3
-- included in MessageA-r4-ext-|Es.

el enent 1 CHO CE {
el E1,
e2 E2,
e3 NULL
}
}
MessageA-r4-ext-l1Es ::= SEQUENCE {
-- the followi ng shall be present, if elementl in MessageA-r3-1Es has the val ue e3.
e3 E3 OPTI ONAL
}
Example 9
10.4.3.4.6 Introducing new System Information Block Types

In general new message types are introduced by replacing a pare value as described in 10.4.3.4.5. That subclause al'so
shows that in case there are insufficient spare values available, the last spare value can be replaced by a special
extension value. If that valueis used, an additional message type extension |E isincluded to distinguish between the
additional message types, as shown in Example 10.

DL- CCCH- Message ::= SEQUENCE {
i ntegrityChecklnfo I ntegrityChecklnfo OPTI ONAL,
nessage DL- CCCH MessageType

b

DL- CCCH- MessageType ::= CHO CE {
cel | Updat eConfirm Cel | Updat eConfi r m CCCH,
rrcConnecti onRej ect RRCConnect i onRej ect,
rrcConnecti onRel ease RRCConnect i onRel ease- CCCH,
rrcConnecti onSet up RRCConnect i onSet up,
ur aUpdat eConfirm URAUpdat eConf i r m CCCH,
extl Ext 1Message- CCCH,
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ext2 Ext 2Message- CCCH,

extension DL- CCCH MessageTypeExt
b
DL- CCCH- MessageTypeExt ::= CHO CE {

Ext 3 Ext 3Message- CCCH,

spar e3 NULL,

spare2 NULL,

sparel NULL
b

Example 10

For system information block types, the “SIB typ€e’ information e ement is adso included in each of the segments. If in
this casethere areinsufficient spare values, the last value can again be used to indicate “extension”. If that valueis
used, an additional SIB type extension |E isincluded to distinguish between the additional SIB types. This additional |E
isnot included in the segments; it is only included in the scheduling information included in the MIB and/ or the SBs.

NOTE  One could include this additional |E in the segments e.g. by changing the SIB-type into a choice as shown
in example 11. This option should not be used sinceit involves additional overhead (more scarce BCH
bits are needed to indicate the SIB type) and complicates the scheduling (more different SIB data Szes are

to be considered).
Fi rst Segnent ::= SEQUENCE {
-- Oher information el enents

si b- Type S| B- Type,
seg- Count SegCount ,
si b-Dat a-fi xed S| B-Dat a-fi xed

I

SI B-Type ::= CHO CE {
Mast er | nf or nat i onBl ock NULL,
syst em nf ormati onBl ockTypel NULL,
syst em nf ormati onBl ockType2 NULL,
syst em nf ormati onBl ockType3 NULL,
syst em nf ormati onBl ockType4 NULL,
syst em nf ormati onBl ockType5 NULL,
syst em nf ormati onBl ockType6 NULL,
syst em nf ormati onBl ockType7 NULL,
syst em nf ormati onBl ockType8 NULL,
syst em nf ormati onBl ockType9 NULL,
syst em nf or mati onBl ockTypel0 NULL,
syst em nf ormati onBl ockTypell NULL,
syst em nf ormati onBl ockTypel2 NULL,
syst em nf ormati onBl ockTypel3 NULL,
syst em nf ormati onBl ockTypel3-1 NULL,
syst em nf ormati onBl ockTypel3- 2 NULL,
syst em nf ormati onBl ockTypel3-3 NULL,
syst em nf ormati onBl ockTypel3-4 NULL,
syst em nf ormati onBl ockTypel4 NULL,
syst em nf or mati onBl ockTypel5 NULL,
syst em nf ormati onBl ockTypel5-1 NULL,
syst em nf ormati onBl ockTypel5- 2 NULL,
syst em nf ormati onBl ockTypel5-3 NULL,
syst em nf ormati onBl ockTypel6 NULL,
syst em nf ormati onBl ockTypel7 NULL,
syst em nf ormati onBl ockTypel5-4 NULL,
syst em nf ormati onBl ockTypel8 NULL,
schedul i ngBl ock1l NULL,
schedul i ngBl ock2 NULL,
syst em nf ormati onBl ockTypel5-5 NULL,
ext1l NULL,
ext ensi on S| B- TypeExt

I

S| B- TypeExt ::= CHO CE {
ext2 NULL,
spare? NULL,
spar e6 NULL,
spar e5 NULL,
spare4 NULL,
spare3 NULL,
spare2 NULL,
sparel NULL
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Example 11 — Not recommended

The addition of new SIB types to the scheduling information is illustrated by example 12. The example shows the
extension of the choice. The example also shows that the information applicable for the extended choice valuesis
appended at the end of the SIB (in this case the MIB), asanon critical extension.

NOTE Inthisexample only the number of SIB typesis increased; the number of SIBs that can be scheduled (as
reflected in the size of thelist in the scheduling information) is not extended.

Mast er I nf ormati onBl ock :: = SEQUENCE {
m b- Val ueTag M B- Val ueTag,
-- TABULAR The PLMN identity and ANSI-41 core network information
-- are included in PLM\- Type.

pl m- Type PLMN- Type,
si bSh- Ref er enceli st S| BSh- Ref er enceli st
vxyONonCri ti cal Ext ensi ons SEQUENCE {
nast er | nf or mat i onBl ock- vxyOext Mast er | nf or nat i onBl ock- vxyOext - | Es,
nonCri ti cal Ext ensi ons SEQUENCE {} OPTI ONAL
} OPTI ONAL

2

S| BSbh- Ref erencelList ::= SEQUENCE (SIZE (1..maxSIB)) OF

Schedul i ngl nf or mat i onSI BSb

Schedul i ngl nfornati onSIBSb :: = SEQUENCE {
si bSh- Type S| BSh- TypeAndTag,
schedul i ng Schedul i ngl nf ormati on

}

S| BSh- TypeAndTag :: = CHO CE {
sysl nfoTypel PLMN- Val ueTag,
sysl nfoType2 Cel | Val ueTag,
sysl nfoType3 Cel | Val ueTag,
sysl nfoType4 Cel | Val ueTag,
sysl nfoType5 Cel | Val ueTag,
sysl nf oType6 Cel | Val ueTag,
sysl nf oType7 NULL,
sysl nfoType8 Cel | Val ueTag,
sysl nfoType9 NULL,
sysl nfoTypelO NULL,
sysl nfoTypell Cel | Val ueTag,
sysl nfoTypel2 Cel | Val ueTag,
sysl nfoTypel3 Cel | Val ueTag,
syslnfoTypel3-1 Cel | Val ueTag,
sysl nfoTypel3-2 Cel | Val ueTag,
sysl nfoTypel3-3 Cel | Val ueTag,
sysl nfoTypel3-4 Cel | Val ueTag,
sysl nfoTypel4d NULL,
sysl nfoTypel5 Cel | Val ueTag,

sysl nf oTypel6

Pr edefi nedConfi gl denti t yAndVal ueTag,

sysl nfoTypel?7 NULL,

sysl nf oTypeSB1 Cel | Val ueTag,
sysl nf oTypeSB2 Cel | Val ueTag,
sysl nfoTypel5-1 Cel | Val ueTag,

sysl nfoTypel5-2

Sl BOccurrencel denti t yAndVal ueTag,

sysl nf oTypel5-3

Sl BOccurrencel denti t yAndVal ueTag,

sysl nfoTypel5-4 Cel | Val ueTag,
sysl nfoTypel8 Cel | Val ueTag,
sysl nfoTypel5-5 Cel | Val ueTag,
ext 1 NULL,
ext 2 NULL,
ext ensi on NULL
b
S| BSh- TypeAndTagExt CHO CE {
ext 3 NULL,
spare? NULL,
spar e6 NULL,
spar e5 NULL,
spare4 NULL,
spare3 NULL,
spare2 NULL,
sparel NULL
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b
Mast er | nf or mat i onBl ock- vxyOext-1Es ::= SEQUENCE {

ext Sl BTypel nf oSchedul i ngl nf o- Li st Ext Sl BTypel nf oSchedul i ngl nf o- Li st OPTI ONAL
b

-- For each extended SIB type the value tag information is added at the end
Ext Sl BTypel nf oSchedul i ngl nfo-List::= SEQUENCE (SIZE (1..maxSIB)) OF
Ext S| BTypel nf oSchedul i ngl nf o

Ext S| BTypel nf oSchedul i ngl nf o- Li st:: = SEQUENCE {

schedul i ngl nf oLi st | ndex I NTEGER (1..naxSl B),

val ueTagl nf o Val ueTagl nf o
b
Val ueTaglnfo ::= CHO CE {

None NULL.

sysl nfoType2 Cel | Val ueTag,

sysl nfoTypel PLMN- Val ueTag,

sysl nfoTypel5-3 Sl BCccurrencel denti t yAndVal ueTag
}

Example 12 — Recommended method
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