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* Not needed

e Optional

Moreover, guidelines for how conditional expressions should be specified are
added, for these four cases. A recommendation is also added that all cases
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Spare values

e ForIEsinincluded in UL messages spares are used also for IEs with need
set to MP, CV or CH
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e Within the tabular description the number of spares needed should be
indicated. Within the ASN.1 spares should be used only to increase the size
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Default values
e Variables may be used to clarify the specification of default values that
depend on information received in the past

Guidelines for handling inconsistencies when straightforward ASN.1 corrections
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« inconsistencies between tabular description and ASN.1 regarding the “Need”
of an IE
« removal of information elements e.g. because the functionality is incomplete

Note: The changes are only made for the tabular guidelines applicable for RRC,
since a separate discussion in RAN3 is ongoing regarding conditional IEs
applicable on the RAN3 set of specifications.

Isolated impact
« No impact. This CR concerns guidelines for how to specify protocols. Since it
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In case the protocol allows for the transfer of spare information element values, the behaviour of the receiving entity not
comprehending these values shall be specified.

In case the protocol allows for the transfer of spare fields, the behaviour of the receiving entity not comprehending the

spare fields shall be specified. Facilities may be needed to allow receivers that don’'t comprehend the spare fields to
decode the other message parts.

45.2 Unspecified values

In case the protocol allows for the transfer of undefined information €l ement val ues, the behaviour of the receiving
entity not comprehending these values shall be specified.
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9.1.1.2.1 Need and multiplicity (Multi) columns

These columns provide most of the information about the presence, absence and number of instances of the |E (in the
message or in the group) or group of IEs. The different possibilities for these columns are described one by one.

The meaning of the 'need’ column is summarised below:

MP

MD

Ccv

Mandatorily present.

A valuefor that information is always needed, and no information is provided about a particular default
value. If ever the transfer syntax allows absence (e.g., due to extension), then absence leads to an error
diagnosis.

Mandatory with default value.

A value for that information is al\ways needed, and a particular default value is mentioned (in the 'Semantical
information’ column). This opens the possibility for the transfer syntax to use absence or a special pattern to
encode the default value.

Conditional on value.

The need for avalue for that information depends on the value of some other |E or |Es, and/or on the

message flow (e.q., channel, SAP). The need is specified by means of a condition, which result may be that
the information is mandatorily present, mandatory with default value, not needed or optional.

H-conditionsfor-presence-needed-are-specified-If one of the results of the condition is that the information is
mandatorily present, the transfer syntax must alow for the presence of the |nformat|on If in this case the
information is absent tra ,

te-an error is diagnesisdiagnosed.

If one of the results of the condition is that the information is mandatory with default value, and a particul ar

default value is mentioned (in the 'Semantical information’ column), the transfer syntax may use absence or a
special pattern to encode the default value.

H-conditionsfor-absence-heeded-are-specified.-If one of the results of the condition is that the information is
not needed, the transfer syntax must allow encoding the absence. If in this case the information is present-ane
the conditionsfor-absence-are-met, it will be ignored. In specific cases however, an error ismay be diagnosed
instead.

If one of the results of the condition is that the information is optional, the transfer syntax must allow for the

presence of the information. In this case, neither absence nor presence of the information leads to an error

diagnosis.

al ‘ The need for avalue for that information depends
on mformatlon obta| ned in the past (e g from messages received in the past from the other party). The need
is specified by means of a condition, which result may be that the information is mandatorily present,
mandatory with default value, not needed or optional.

The handling of the conditions is the same as described for CV.
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OP  Optional.

The presence or absence is significant and modifies the behaviour of the receiver. However whether the
information is present or not does not lead to an error diagnosis.

9.1.1.211 Mandatory

IE/Group Name Need Multi Type and reference Semantics description Version
Name MP
Name MD (default value is indicated)

The multiplicity column may be left empty (see 9.1.1.2.1.5).

For mandatory |Es, the rules are as follows, applied on the number of instances given by the multiplicity column
(leaving the multiplicity column empty means one and only one instance):

For an |E not belonging to a group MP indicates that the number of instances as given by the multiplicity column of
‘Name |IE’ is necessary in the message.

For agroup not belonging to another group, MP means that the number of instances as given by the multiplicity column
of the ’'Name group’ is necessary in the message.

For an IE or agroup belonging to another group, MP means that if the parent group is present, then the number of
instances as given by the multiplicity column of the 'Name group’ or 'Name IE’ is necessary in the embedding group.

For an |E not belonging to agroup MD indicates that the number of instances as given by the multiplicity column for
information 'Name |E’ is necessary in the message, and that a special value (the default value) exists, for all instances or
individual instances, and is mentioned in the 'Semantics description’ column.

For agroup not belonging to another group, MD means that the number of instances as given by the multiplicity column
for information structure 'Name group’ is necessary in the message, and that a special value (the default value) exists,
for all instances or individual instances, and is mentioned in the "Semantics description’ column.

For an |E or agroup belonging to another group, MD means that if the parent group is present, then the number of
instances as given by the multiplicity column for information structure ’'Name group’ or information 'Name IE’ is
necessary in the embedding group, and that a special value (the default value) exists and is mentioned in the 'Semantics
description’ column.

The default value might be fixed by the standard, or conditional to the value of some other I1E or IEs, or conditional on
information obtained in the past. I1n case the default value depends on information obtained in the past, variables may be

used to specify it.

9.1.1.21.2 Optional
IE/Group Name Need Multi Type and reference Semantics description Version
Name OP

The multiplicity column may be empty (see 9.1.1.2.1.5).

This indicates that the number of instances as given by the multiplicity column of the 'Name IE’ or 'Name group’ is not
necessary in the message or the embedding group, and that the sender can choose not to include it.
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9.1.1.2.1.3 Conditional
IE/Group Name Need Multi Type and reference Semantics description Version
CV cond
CH

The multiplicity column may be empty (see 9.1.1.2.1.5).

CV indicates that the requirement for presence or absence of the number of instances as given by the multiplicity
column of the IE or group of |E depends on the value of some other |E or |Es, and/or on the message flow (e.g.,
channel, SAP). In the CV case, the condition isto be described in atextual form in an explanatory clause. cond stands
for afreetext that is used as a reference in the title of the explanatory clause. In the CH case, the condition is described
in the procedural section.

The expression cond should explicitely cover al cases. A typical cond expressionis“The IE isCSl if TE and CS2

otherwise’, where CS1 and CSl are conditon statements and TE is an expression used in the if test. For example: “The

IE is mandatory if the |[E “XXX” hasthevalue“YYY” and not needed otherwise”.

The result of evaluating the condition (if the condition is met or not) may mean that the IE is:

- Mandatorily present, when the condition statement says “mandatory”-

- _Mandatory with default value, when the condition statement says “ mandatory with default value”

- Mandatorihy-absentNot needed, when the condition statement says “not needed”-

- Optional, when the condition statement says “optional” .-

, ional (thisi el :

The error handling shall be specified in the protocol for the cases when the requirement for presence or absence of an |E

indicated by the condition is not followed.
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9.1.3 Extension for further releases

9.1.3.1 Basic principle

Added elements or choice branches are included where they fit most naturally according to their semantics,
independently from the version in which they were added.

9.1.3.2 Critical or non-critical
A case-by-case guidelineis provided by informal text after the table itself.

Spare values shall not be defined for cCritical-spare-values-are-banned-from-the-tabular information elements. Extension
of the value range of cCritical extensions-information elements ef-enurmerated-must be done by creating a critical

extension.
itical I nall _

Spare values may be defined for non- critical information elements. For spares that result after mapping of the origina
information element val ue the same handling and/ or guidelines apply.

In case spares are defined, t+he tabular notation shaH—shouId |nd|cate enly%hat—at—leas;enethe number of nen-criticat
spare values that is needed:. . e . Within the ASN.1 spare
values should only be used to increase the encoded size of an |E. ThIS meansthat the ASN 1 should only include spares
if the number of spare values that is needed exceeds the number of undefined values within the transfer syntax of the
information element.

For downlink messages, spare values may be defined for nNon-critical information elementssparevalues for which the
need is specified to be are-onhy-possible with-MD or OP fields(or CV case leading to MD or OP).; In this case, and-an
‘old™ receiver not comprehending the receivingreceived a hen-critical-spare value shall consider it-asthe information
element to have meaningrespectively-the default value or consider it to be absentee respectively.

For uplink messages spares values may be defined for all information elements, including those for which the need is
specified to be MP (or CV case leading to M P).

In all cases at most one spare should be defined for choices.
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10.4.3.4.5 Replacement of a spare value with a new element

If anew vaueisto beincluded in an |E 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 val ues included in the previous version, one spare value can be replaced by a
special extension value (called e-new in example 8). If that value is used, a new element in the nonCritical Extension
part (element1-new) will define the new values, as shown in Example 8 below:

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

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

If aspare valueisincluded in a CHOICE, and that has to be replaced with a new information element and an
appropriate type in the new version, the name of the element replaces the spare name in the CHOICE, but the type
cannot be replaced, because that would lead to incompatibilities. Instead, the new typeisincluded in the
nonCritical Extension part of the message, as shown in Example 9 below:

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

MessageA-r3-1Es :: = SEQUENCE {
el enent 1 CHO CE {
el E1,
e2 E2,
sparel NULL ;-
- Spare2—————————————— NJL
}
}

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

-- MessageA-r3-1Es is redefined:

MessageA-r3-1Es ::= SEQUENCE {

-- If elementl 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 El,
e2 E2,
e3 NULL
- Spare2———————————————— NJL
}
}
MessageA-r4-ext-1Es ::= SEQUENCE {
-- the followi ng shall be present, if elementl in MessageA-r3-1Es has the val ue e3.
e3 E3 OPTI ONAL
}
Example 9
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1212 Guidelines involving different specification parts

12.1 Correction of inconsistencies between tabular and ASN.1 in
RRC

This section includes guidelines describing how to correct inconsistencies between the tabular description and the
ASN.1 message specifications of a protocol. The guidelines apply when the inconsistency is not corrected in a
straightforward manner.

In some cases clarification should be added to the procedure specification. If the error is procedure specific, this
clarification should be added to the procedure specification. Otherwise it should be added to section specifying the
general actions upon reception of the concerned | E In case the message is send from UE to UTRAN, the procedure
specification part of the solution may not be needed because RRC specification focuses on UE reguirements.

In case comments should be added to the tabular description, these are to be included in the semantics description
column.

12.1.1 Correcting the “need” of an IE

12.1.1.1 IE is optional in ASN.1 while it is correctly specified as mandatory in the
tabular

The correction should involve the following elements:

- Add clarification to procedure specification, that if the information is absent, it shall be considered as a
protocol error.

- Align the tabular description with the ASN.1 and add a comment that the | E is required but that the need is set to
OP.in order to align with the ASN.1

£1- Add commentsto ASN.1 that the | E should be mandatory in later versions of this message

12.1.1.2 IE is mandatory in ASN.1 while it is correctly specified as optional in tabular

The correction should involve the following elements:

- Add clarification to procedure specification concerning what information should be sent when the IE is not
reguired from a functional point of view. Furthermore, clarify what shall be done upon reception of this
information

- Align the tabular description with the ASN.1 and add a comment that the |E is not required but that the need is
set to MP.in order to align with the ASN.1

- Add commentsto ASN.1 that the | E should be optional in later versions of this message

12.1.2 Removing an IE

12.1.2.1 IE is optional in ASN.1 while it should be absent

The guidelines provided in this section apply in caseit is not expected that the |E isto be used in alater release.

The correction should involve the following elements:

- Remove | E from procedure description (if applicable).
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- Remove | E from tabular description (if applicable)

- In ASN.1, replace |E by dummy with same type. Add comment to ASN.1 that |E shall not be sent and shall be
ignored, if received. Also add comment that the | E should be removed in later versions of this message

NOTE: Thereisno need for procedure specification additional to the general statement about ignoring of dummy
IEs.

12.1.2.2 IE is optional in ASN.1 while the associated functionality should be removed
from this release

The guidelines provided in this section apply in case the functionality is to be removed from the concerned release
whileitislikely that it isto be used in alater release.

The correction should involve the following elements:

- Add clarification to procedure specification that |E should not be sent and that if received, the configuration is
considered either asinvalid or as undefined isin this version

- Add comment to tabular description that | E is not used in this version of the specification

- Add comment to ASN.1 that, in this version of the specification, | E shall not be sent and shall be ignored, if
received

CR page 10
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e Mandatory with default value

* Not needed

e Optional

Moreover, guidelines for how conditional expressions should be specified are
added, for these four cases. A recommendation is also added that all cases
should be explicitly covered by the conditional expression, e.g. by using the word
“otherwise”.

Spare values

e ForIEsinincluded in UL messages spares are used also for IEs with need
set to MP, CV or CH

« For spares that result after mapping an information element value the same
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e Within the tabular description the number of spares needed should be
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of the encoded size of an IE, when needed. Furthermore, for choices at most
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Default values
e Variables may be used to clarify the specification of default values that
depend on information received in the past

Guidelines for handling inconsistencies when straightforward ASN.1 corrections
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are not feasible
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In case the protocol allows for the transfer of spare information element values, the behaviour of the receiving entity not
comprehending these values shall be specified.

In case the protocol allows for the transfer of spare fields, the behaviour of the receiving entity not comprehending the
spare fields shall be specified. Facilities may be needed to allow receivers that don’t comprehend the spare fields to
decode the other message parts.

45.2 Unspecified values

In case the protocol allows for the transfer of undefined information el ement val ues, the behaviour of the receiving
entity not comprehending these values shall be specified.
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9.1.1.2.1 Need and multiplicity (Multi) columns

These columns provide most of the information about the presence, absence and number of instances of the |E (in the
message or in the group) or group of IEs. The different possibilities for these columns are described one by one.

The meaning of the 'need’ column is summarised below:

MP

MD

Ccv

Mandatorily present.

A valuefor that information is always needed, and no information is provided about a particular default
value. If ever the transfer syntax allows absence (e.g., due to extension), then absence leads to an error
diagnosis.

Mandatory with default value.

A value for that information is always needed, and a particular default value is mentioned (in the 'Semantical
information’ column). This opens the possibility for the transfer syntax to use absence or a specia pattern to
encode the default value.

Conditional on value.

The need for avalue for that information depends on the value of some other |E or |Es, and/or on the

message flow (e.q., channel, SAP). The need is specified by means of a condition, which result may be that
the information is mandatorily present, mandatory with default value, not needed or optional.

H-conditionsfor-presence-needed-are-specified,-1f one of the results of the condition is that the information is
mandatorily present, the transfer syntax must alow for the preeence of the |nformat|on If inthis case the
information is absent tra yAtax-allews-al

te-an error is diagnosedis.

If one of the results of the condition is that the information is mandatory with default value, and a particular

default value is mentioned (in the 'Semantical information’ column), the transfer syntax may use absence or a
special pattern to encode the default value.

H-conditions for-absence-needed-are-specified;-If one of the results of the condition is that the information is
not needed, the transfer syntax must allow encoding the absence. If in this case the information is present-ane
the-conditionsfor-absence-are-met, it will be ignored. In specific cases however, an error ismay be diagnosed
instead.

If one of the results of the condition is that the information is optional, the transfer syntax must allow for the

presence of the information. In this case, neither absence nor presence of the information leads to an error

diagnosis.

al t The need for a val uefor that i nformatl on depends
on mformatlon obtat ned in the past (e g from messages received in the past from the other party). The need
is specified by means of a condition, which result may be that the information is mandatorily present,
mandatory with default value, not needed or optional.

The handling of the conditions is the same as described for CV.




OP  Optional.

The presence or absence is significant and modifies the behaviour of the receiver. However whether the
information is present or not does not lead to an error diagnosis.

9.1.1.21.1 Mandatory

IE/Group Name Need Multi Type and reference Semantics description Version
Name MP
Name MD (default value is indicated)

The multiplicity column may be left empty (see 9.1.1.2.1.5).

For mandatory |Es, the rules are as follows, applied on the number of instances given by the multiplicity column
(leaving the multiplicity column empty means one and only one instance):

For an |E not belonging to a group MP indicates that the number of instances as given by the multiplicity column of
‘Name |IE’ is necessary in the message.

For a group not belonging to another group, MP means that the number of instances as given by the multiplicity column
of the 'Name group’ is necessary in the message.

For an |E or agroup belonging to another group, MP means that if the parent group is present, then the number of
instances as given by the multiplicity column of the 'Name group’ or 'Name IE’ is necessary in the embedding group.

For an |E not belonging to agroup MD indicates that the number of instances as given by the multiplicity column for
information 'Name |E’ is necessary in the message, and that a special value (the default value) exists, for all instances or
individual instances, and is mentioned in the 'Semantics description’ column.

For a group not belonging to another group, MD means that the number of instances as given by the multiplicity column
for information structure 'Name group’ is necessary in the message, and that a specia value (the default value) exists,
for all instances or individual instances, and is mentioned in the 'Semantics description’ column.

For an | E or agroup belonging to another group, MD means that if the parent group is present, then the number of
instances as given by the multiplicity column for information structure ‘'Name group’ or information 'Name IE’ is
necessary in the embedding group, and that a special value (the default value) exists and is mentioned in the 'Semantics
description’ column.

The default value might be fixed by the standard, or conditional to the value of some other |E or IEs, or conditional on
information obtained in the past. I1n case the default val ue depends on information obtained in the past, variables may be

used to specify it.

9.1.1.2.1.2 Optional
IE/Group Name Need Multi Type and reference Semantics description Version
Name OP

The multiplicity column may be empty (see 9.1.1.2.1.5).

Thisindicates that the number of instances as given by the multiplicity column of the ’'Name |E’ or 'Name group’ is not
necessary in the message or the embedding group, and that the sender can choose not to include it.

9.1.1.2.1.3 Conditional
IE/Group Name Need Multi Type and reference Semantics description Version
CV cond
CH
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The multiplicity column may be empty (see 9.1.1.2.1.5).

CV indicates that the requirement for presence or absence of the number of instances as given by the multiplicity
column of the |E or group of |E depends on the value of some other |E or |Es, and/or on the message flow (e.g.,
channel, SAP). In the CV case, the condition isto be described in atextual form in an explanatory clause. cond stands
for afree text that is used as a reference in the title of the explanatory clause. In the CH case, the condition is described
in the procedural section.

The expression cond should explicitely cover al cases. A typical cond expressionis“The |IE isCSl if TE and CS2
otherwise”, where CSl1 and CSI are conditon statements and TE is an expression used in the if test. For example: “The
IE is mandatory if the |[E “XXX” hasthevalue“YYY” and not needed otherwise”.

The result of evaluating the condition (if the condition is met or not) may mean that the IE is:

- Mandatorily present, when the condition statement says “mandatory”.

- Mandatory with default value, when the condition statement says “ mandatory with default value”

- Mandaterily-absent Not needed, when the condition statement says “not needed”.
- Optional.
) , ional (this] el : ion).

The error handling shall be specified in the protocol for the cases when the requirement for presence or absence of an |E
indicated by the condition is not followed.
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9.1.3 Extension for further releases

9.1.3.1 Basic principle

Added elements or choice branches are included where they fit most naturally according to their semantics,
independently from the version in which they were added.

9.1.3.2 Critical or non-critical

A case-by-case guidelineis provided by informal text after the table itself.

Spare values shall not be defined for cCritical-spare-values-are-banned-from-the-tabular information elements. Extension
of the value range of cCritical information elements extensions-ef-enumerated-must be done by creating a critical
extension.

isical el _

Spare values may be defined for non- critical information elements. For spares that result after mapping of the origina
information element val ue the same handling and/ or guidelines apply.

In case spares are defined, t+he tabular notation should shat-i ndlcate the number of enly-that-"at-teast-ene-non critical
spare values that is needed. . e v Within the ASN.1 spare
values should only be used to increase the encoded size of an |E. ThIS means that the ASN 1 should only include spares
if the number of spare values that is needed exceeds the number of undefined values within the transfer syntax of the
information element.

For downlink messages, spare values may be defined for non-critical information elements for which the need is
specified to be MD or OP (or CV case leading to MD or OP). In this case, areceiver not comprehending the received a
spare value shall consider the |nformat| on element to have the default value or consider it to be absent respectwelv Non-

For uplink messages spares values may be defined for all information elements, including those for which theneed is
specified to be MP (or CV case leading to MP).

In al cases at most one spare should be defined for choices.
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10.4.3.4.5 Replacement of a spare value with a new element

If anew vaueisto beincluded in an |E 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 val ues included in the previous version, one spare value can be replaced by a
special extension value (called e-new in example 8). If that value is used, a new element in the nonCritical Extension
part (element1-new) will define the new values, as shown in Example 8 below:

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

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

If aspare valueisincluded in a CHOICE, and that has to be replaced with a new information element and an
appropriate type in the new version, the name of the element replaces the spare name in the CHOICE, but the type
cannot be replaced, because that would lead to incompatibilities. Instead, the new typeisincluded in the
nonCritical Extension part of the message, as shown in Example 9 below:

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

MessageA-r3-1Es :: = SEQUENCE {
el enent 1 CHO CE {
el E1,
e2 E2,
sparel NULL ;-
- Spare2——————————— NJL
}
}

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

-- MessageA-r3-1Es is redefined:

MessageA-r3-1Es ::= SEQUENCE {

-- If elementl 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 El,
e2 E2,
e3 NULL+
- Spare2—————————————— NJL
}
}
MessageA-r4-ext-1Es ::= SEQUENCE {
-- the followi ng shall be present, if elementl in MessageA-r3-1Es has the val ue e3.
e3 E3 OPTI ONAL
}
Example 9
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1212 Guidelines involving different specification parts

12.1 Correction of inconsistencies between tabular and ASN.1 in
RRC

This section includes guidelines describing how to correct inconsistencies between the tabular description and the
ASN.1 message specifications of a protocol. The guidelines apply when the inconsistency is not corrected in a
straightforward manner.

In some cases clarification should be added to the procedure specification. If the error is procedure specific, this
clarification should be added to the procedure specification. Otherwise it should be added to section specifying the
general actions upon reception of the concerned | E In case the message is send from UE to UTRAN, the procedure
specification part of the solution may not be needed because RRC specification focuses on UE reguirements.

In case comments should be added to the tabular description, these are to be included in the semantics description
column.

12.1.1 Correcting the “need” of an IE

12.1.1.1 IE is optional in ASN.1 while it is correctly specified as mandatory in the
tabular

The correction should involve the following elements:

- Add clarification to procedure specification, that if the information is absent, it shall be considered as a protocol
error.

- Align the tabular description with the ASN.1 and add a comment that the |E is required but that the need is set to
OP.in order to align with the ASN.1

- Add comments to ASN.1 that the | E should be mandatory in later versions of this message

12.1.1.2 IE is mandatory in ASN.1 while it is correctly specified as optional in tabular

The correction should involve the following elements:

- Add clarification to procedure specification concerning what information should be sent when the |E is not
reguired from a functional point of view. Furthermore, clarify what shall be done upon reception of this
information

- Align the tabular description with the ASN.1 and add a comment that the | E is not required but that the need is
set to MP.in order to align with the ASN.1

- Add commentsto ASN.1 that the | E should be optional in later versions of this message

12.1.2 Removing an |IE

12.1.2.1 IE is optional in ASN.1 while it should be absent

The guidelines provided in this section apply in caseit is not expected that the |E isto be used in alater release.

The correction should involve the following elements:

- Remove |E from procedure description (if applicable).

- Remove | E from tabular description (if applicable)
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- In ASN.1, replace |E by dummy with same type. Add comment to ASN.1 that |E shall not be sent and shall be
ignored, if received. Also add comment that the | E should be removed in later versions of this message

NOTE: Thereisno need for procedure specification additional to the general statement about ignoring of dummy
IEs.

12.1.2.2 IE is optional in ASN.1 while the associated functionality should be removed
from this release

The guidelines provided in this section apply in case the functionadlity is to be removed from the concerned release
whileitislikely that it isto be used in alater release.

The correction should involve the following elements:

- Add clarification to procedure specification that |E should not be sent and that if received, the configuration is
considered either asinvalid or as undefined isin this version

- Add comment to tabular description that |E is not used in this version of the specification

- Add comment to ASN.1 that, in this version of the specification, |E shall not be sent and shall be ignored, if
received
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10.4 Extensions for future releases in RRC

10.4.1 Basic principles

All non-critical extensions are shown even if empty asit costs no bits.

10.4.2 Naming convention
The abstract type defining a message provides mechanisms to allow for extending the message in future rel eases:

- For critical extensions, thisis done by defining the message as a CHOICE of two aternatives, one being the
intended message structure, and the other being an empty SEQUENCE named "critical Extensions'.

- For non-critical extensions, thisis done by defining an OPTIONAL element named "nonCritical Extensions' of
type "SEQUENCE {}" at the end of the message definition.

When extensions are introduced, thisis done by replacing one of the empty SEQUENCES by a new structure, that
includes a new type contai ning the message extensions, and the same extension mechanism recursively for further
extensions.

For critical extensions Fthe new elements introduced to specify the extensions should be grouped together in an element
with a name showi ng the release; in which the extens onwas made and this should be the same as for the new message

exten&ens) For this nammg, "r 3"is used for Release 99 "r 4" for Release4 "r 5" for Release5 and S0 on. lhesufrﬁx
“ext"is-used-toindicate non-critical-extensions:

For non-critical extensions the new elements introduced to specify the extensions should be grouped together in an
element with a name showing the version of the specification where this extension will first be included, e.qg. if the
version of the specification being corrected is v3.7.0, then the suffix added to the name will be -v380ext (i.e. the next

Version).

If non-critical extensions for two different roots happen to be identical in contents, their types are still named
differently, possibly with the second being declared as synonymous to the first.

An exampleis given below to illustrate these principles, on the message named "Test - nsg"

-- In Release '99, the Test-nmsg is defined as foll ow ng:

Test-nsg ::= CHA CE {

r3 SEQUENCE {
test-nmsg-r3 Test-nmsg-r3-1Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL

b

later-than-r3 SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansacti onl denti fi er,
critical Extensions SEQUENCE {}

-- Alater correction to Rel ease 99 adds a non-critical extension in v3.8.0
-- of the specification

Test-nsg ::= CHA CE {
r3 SEQUENCE {
test-nsg-r3 Test - nmsg-r3-1 Es,
v380nonCri ti cal Ext ensi ons SEQUENCE {
t est - nsg- v380ext Test - nsg- v380ext - | Es,
nonCri ti cal Ext ensi ons SEQUENCE {} OPTI ONAL
} OPTI ONAL
b
later-than-r3 SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansacti onl denti fi er,
critical Extensions SEQUENCE {}
I3

-- ln—Release4,—+tThe Test-msg gets the followi ng structure, if eritical—and-only a non-critical
-- extensions are—is introduced for Release 4 in v4.4.0 of the specification.
Test-nmsg ::= CHA CE {
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r3 SEQUENCE {
test-nmsg-r3 Test-nmsg-r 3-1Es,
v380nonCri ti cal Ext ensi ons SEQUENCE {
t est - msg- r3-r4-v380ext Test - msg- F3-+4-v380ext - | Es,
v440nonCri ti cal Ext ensi ons SEQUENCE {
t est - nsg- v440ext Test - nsg- v440ext - | Es,
nonCri ti cal Ext ensi ons SEQUENCE {} OPTI ONAL
}  OPTI ONAL
} OPTI ONAL
H

later-than-r3

SEQUENCE {

rrc-Transactionldentifier

RRC- Tr ansacti onl denti fi er,

critical Ext ensions
rd

SEQUENCE {} CHO-CE{-

4

SEQJENCE {
=4 NG

—_— test-mg-—+4——————TFest-nwsg-+4-Es
————————nonGriti-cal Extensi-ons—SEQUENCE{}—CPTHONAL
— .
——e¢riticalBxtensions——————SEQUENCE{}+
}
}
-- In Release 5, the Test nsg gets the follow ng structure when a critical
-- extension is added
Test-nsg ::= CHA CE {
r3 SEQUENCE {
test-nsg-r3 Test - nmsg-r3-1Es,
v380nonCri ti cal Ext ensi ons SEQUENCE {
test-nmsg- v380ext Test - nsg- v380ext - | Es,
v440nonCri ti cal Ext ensi ons SEQUENCE {
t est - msg- v440ext Test - msg- v440ext - | Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
} OPTI ONAL
} OPTI ONAL
. S
later-than-r3 SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansacti onl denti fi er,
critical Ext ensi ons CHO CE {
r5 SEQUENCE {
test-nmsg-rS5 Test-nsg-r5-1 Es,
nonCri ti cal Ext ensi ons SEQUENCE {} OPTI ONAL
}
critical Extensions SEQUENCE {}
}
3

d 3 QIZQ IIZI\‘I('_:E {
— test-mpg-—+3———————————Fest-npeg-r3-+Es;
—test-mwpg-+3-+4-ext—Fest-mw5g-+3-+4-ext—Es-
——————test-mwpg-+3-+5-ext———TFest-mweg-+3-—+5-ext—Es-
-~ nonCritical Extensions — SEQUENCE {} OPTI ONAL
-} OPTIONAL
—— )} OPTIONAL
e _
-~ criticalExtensions—— CHACE {
r4 SEQUENCE{
_— test-mpg-r4————Fest-nm5g-r4-1Es+-
-~ nonCritical Extensions — SEQUENCE {
——test-mwpg-+4-+5-ext——TFest-mweg-+4-+5-ext—Es
-~ nonCritical Extensions — SEQUENCE {} OPTI ONAL
—}  OPTIONAL
— _
-~ criticalExtensions —— CHACE {
r5 SEQUENCE{
_ test-mpg-r5————————Fest-nm5g-r5-1Es+-
-~ nonCritical Extensions — SEQUENCE {} OPTI ONAL
 GriticalExtemsions— SEQUENCE{}
+
—3
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Critical extensionsin Release N in message "Test - nsg" should be included in thetype"Test - nsg- r N- | ES™ (N=3
is used for Release '99).

Non-critical . . Lintl | | F | ~HOIC ldbei et

If an abstract typeisintroduced in Release N when new elements are included in an extension, it should have a suffix "-
r N*. For Release '99 types, no such suffix is used.

If an abstract type isintroduced in a Rrelease N-to extend an aready existing type "TypeX", it should get the same
name with a non-critical extension type suffix ("- +N-vXYZext ", ke- e.g. "TypeX-—+N- v380ext ") although in
this case the final “—ES’ suffix is not added.

Using the above naming rules, when changes are done in Release N, only changes in types with a suffix "- r N* or "-
rN-vXYZext " are allowed, in order to avoid conflicts with previous releases. An exception is the Message type itself,
which can be changed by replacing the empty SEQUENCES with extensions as shown above, and elements having
spare values defined, where the spare value can be replaced with a newly introduced val ue.

An exception to the above structure can be needed, if there are some elements to be used in a message, which need to be
comprehended even in case of critical extensions (e.g. for error handling procedures). In this case, the elements can be
placed before one of the critical Extensions CHOICEs, as shown in the example below:

Test-nsg ::= CHO CE {
r3 SEQUENCE {
test-msg-r3 Test-nmsg-r3-1Es,
v380nonCri ti cal Ext ensi ons SEQUENCE {
t est - msg- F3-r4-v380ext Test - msg- F3-+4-v380ext - | Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
} OPTI ONAL
H
later-than-r3 SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansacti onl denti fi er,
critical Ext ensi ons SEQUENCE {
i nportant El enents | npor t ant El enent s,
rest - of - message CHO CE {
r4 SEQUENCE {
test-nmsg-r4 Test-msg-r4-1Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
H
critical Extensions SEQUENCE {}
}
}
}

In the above example, the elementsin "importantElements" can be comprehended from a UE implementing this
structure, even if afuture version of the message including critical extensionsis transmitted (i.e. the critica Extension
branch of the second CHOICE is used).

NOTE: The structure presented in this clause and the proposed naming rules are one possibility. Further
possibilities are FFS.

NOTE: When non-critical extensions are introduced in a message that does not have yet a critical Extension
branch, they are introduced in the " Test-msg-rM-rN-extv380ext -IES’ type as described above. It is
possible, that after this change, another change introduces a critical extension for the same message, thus
defining a critical extension branch. In this case, the whole message is redefined in the type " Test-msg-
rN-1Es", and care isto be taken to include in this new type also all non-critical extensions that were
introduced previously, in away that best fits the new structure of the message.

- To be prepared for such cases, it could be beneficial to define in advance the " Test-msg-rN-1ES" whenever a non-
critical extension isintroduced, which would be an unused type mirroring the actual structure of the message, as
long as no critical extensions are introduced, and would be used as the basis of the message if a critical extension
isintroduced. It is FFSif this concept isfeasible, and if it should be introduced in the future.
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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 is to be extended, the extension cannot be done directly in that |E, but only
inthe top level of the message, in the extension | Es 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, this will be done by using the critical Extension 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 {
messageA-r3 MessageA-r 3- | Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
}
critical Ext ensi ons SEQUENCE {}
}
MessageA-r3-1Es :: = SEQUENCE {

-- Al nmessageA related information el ements are included here.

}

Example 1

10.4.3.2 Critical Extensions

When the extension is acritical one (i.e. the receiver has to reject the whole message, and handle according to the error
procedures of the protocol), the critical Extension branch of the top-level CHOICE in the message is used. In this case
the message information elements can be updated similar 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 Extensions branch a new information element is defined (MessageA-r4-1Es) which will
contain al messageA specific elements for Release 4, including the extensions in the place they fit naturally according
to the semantics.

Note that in the new structure additional nonCritical Extensions and critical Extensions information elements are defined
to alow for further extensions in future releases.

MessageA ::= CHO CE {
r3 SEQUENCE {
messageA-r3 MessageA-r 3- | Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
H
later-than-r3 SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansacti onl denti fi er,
critical Extensions CHO CE {
ra SEQUENCE {
messageA-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
-- elements used in Release '99 for nmessageA.
}
MessageA-r4-1Es :: = SEQUENCE {

-- Here, the updated information el ements used for MessageA in Rel ease 4 are included.
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Example 2

10.4.3.3 Non-critical Extensions

For non-critical extensions (i.e. the receiver shall just ignore the extensions, and use the rest of the message asiif the
extensions were not present), the approach isto use the nonCritical Extensions information element, which is encoded at
the end of the message, allowing backward compatibility.

The structure of the message of the example above is shown in Example 3 for the Release 4 message

Examples for special non-critical extensions and MessageA-£3-r4-v440ext-1Es are given in the following subclauses.

MessageA-r4 .= CHO CE {
r3 SEQUENCE {
messageA-r3 MessageA-r 3- | Es,
v380nonCri ti cal Ext ensi ons SEQUENCE {
messageA- r3-+4-v440ext MessageA- +3-+4-v440ext - | Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
} OPTI ONAL
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 nmessageA.

}

MessageA- r3-r4-v440ext -1 Es :: = SEQUENCE {
-- Here are additional information el ements needed to describe the extensions conpared to
-- the information included in MessageA-r3-1Es.

}

Example 3
10.4.3.4 Examples of non-critical extensions
10.4.3.4.1 Addition of a separate IE

If the extension is the addition of an information element (not inside a CHOICE, SEQUENCE OF, SET OF etc.), this
new element can be directly included in M essageA-£3-r4-v440ext-1Es.

Exampled shows how the MessageA is extended to include a new element, "element3".

MessageA-r3-1Es ::= SEQUENCE {

el ement 1 El enent 1,

el ement 2 El enent 2
}
MessageA- r3-+4-v440ext-1Es :: = SEQUENCE {

el enent 3 El enent 3-r4
}

Example 4

10.4.3.4.2 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 M essageA -r3-r4-v440ext-1 Es using only the elements relevant to the extension
(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.).
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Thisisillustrated in Example5, where a new element, "elementla-3", has to be included inside the "choicelb" branch of
the "choicel" CHOICE. Here"choicel" isincluded again in MessageA-r3-r4-v440ext-1Es, and "elementla-3" is
included there in the appropriate branch.

MessageA-r3-1Es ::= SEQUENCE {
-- For the "choicelb" branch of "choicel", an additional information elenent is
-- defined in MessageA- #3-r4-v440ext-1Es ("el ement 1a-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- r3-r4-v440ext -1 Es :: = SEQUENCE {
-- In the followi ng CHO CE the sanme branch shall be used as in choicel in MessageA-r3-1Es.
choi cel CHO CE {
choi cela NULL,
choi celb SEQUENCE {
el ement 1a- 3 El enent la-3-r4
}
}
}
Example 5
10.4.3.4.3 Addition of a new CHOICE group

If the extension consists of moving some existing information elements inside a newly created CHOICE, the new
branches of the created CHOICE should be included in M essageA -r3-r4-v440ext-1 Es, and the CHOICE marked
OPTIONAL, where absence means that the old elements 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.

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

MessageA-r3-1Es :: = SEQUENCE {
-- The contents of "elenment1" shall be ignored, if in "MessageA- +3-r4-v440ext-|Es" the branch
-- "choi celb" of the CHO CE "choicel" is used.

el ement 1 El enent 1,
el ement 2 El enent 2
}
MessageA- r3-r4-v440ext -1 Es :: = SEQUENCE {
choi cel CHO CE {
choi cela SEQUENCE {},
choi celb SEQUENCE {
el emrent 3 El enent 3-r4
}
}
}
Example 6
10.4.3.4.4 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 M essageA-
r3-r4-v440ext-1Es. If one of the new valuesisto be used, the already existing element 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).
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MessageA-r3-1Es :: = SEQUENCE {
-- "element1" shall be ignored if "elementl" in MessageA-+3-+4-v440ext-1Es is present, and the
-- value of that elenment used instead.

el ement 1 I NTEGER (0..7)

el enent 2 El ement 2
}
MessageA- r3-+4-v440ext-1Es :: = SEQUENCE {

el emrent 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 be included 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 be replaced by a
specia extension value (called e-new in example 8). If that value is used, a new element in the nonCritical Extension
part (element1-new) will define the new values, as shown in Example 8 below:

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

el emrent 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 elenmentl is defined in

-- element 1-new included in MessageA-r4-ext-|Es

el emrent 1 ENUMERATED { el, e2, e3, e-new}
}
MessageA-r4-ext-1Es @ := SEQUENCE {
-- the follow 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 aspare valueisincluded in a CHOICE, and that has to be replaced with a new information element and an
appropriate type in the new version, the name of the element replaces the spare name in the CHOICE, but the type
cannot be replaced, because that would lead to incompatibilities. Instead, the new typeisincluded in the
nonCritical Extension part of the message, as shown in Example 9 below:

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

MessageA-r3-1Es :: = SEQUENCE {
el emrent 1 CHO CE {
el El,
e2 E2,
sparel NULL,
spare2 NULL
}
}

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

-- MessageA-r3-1Es is redefined:

MessageA-r3-1Es :: = SEQUENCE {

-- If elenentl has the value e3, the value of e3 is specified in the element e3
-- included in MessageA-r4-ext-|Es.

el emrent 1 CHO CE {
el E1,
e2 E2,
e3 NULL,
spare2 NULL
}
}
MessageA-r4-ext-1Es ::= SEQUENCE {

-- the followi ng shall be present, if elementl in MessageA-r3-1Es has the val ue e3.
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e3 E3 OPTI ONAL

Example 9
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10.4 Extensions for future releases in RRC

10.4.1 Basic principles

All non-critical extensions are shown even if empty asit costs no bits.

10.4.2 Naming convention
The abstract type defining a message provides mechanisms to allow for extending the message in future rel eases:

- For critical extensions, thisis done by defining the message as a CHOICE of two aternatives, one being the
intended message structure, and the other being an empty SEQUENCE named "critical Extensions'.

- For non-critical extensions, thisis done by defining an OPTIONAL element named "nonCritical Extensions' of
type "SEQUENCE {}" at the end of the message definition.

When extensions are introduced, thisis done by replacing one of the empty SEQUENCES by a new structure, that
includes a new type contai ning the message extensions, and the same extension mechanism recursively for further
extensions.

For critical extensions Fthe new elements introduced to specify the extensions should be grouped together in an element
with a name showing the release; in which the extens onwas made and this should be the same as for the new message

exten&ens) For this naming, "r 3" is used for Release 99 "r 4" for Release4 "r 5" for Release5 and S0 on. lhesufrﬁx
“ext"is-used-toindicate non-critical-extensions:

For non-critical extensions the new elements introduced to specify the extensions should be grouped together in an
element with a name showing the version of the specification where this extension will first be included, e.qg. if the
version of the specification being corrected is v3.7.0, then the suffix added to the name will be -v380ext (i.e. the next

Version).

If non-critical extensions for two different roots happen to be identical in contents, their types are still named
differently, possibly with the second being declared as synonymous to the first.

An exampleis given below to illustrate these principles, on the message named "Test - nsg"

-- In Release '99, the Test-nmsg is defined as foll ow ng:

Test-nsg ::= CHA CE {

r3 SEQUENCE {
test-nmsg-r3 Test-nmsg-r3-1Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL

b

later-than-r3 SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansacti onl denti fi er,
critical Extensions SEQUENCE {}

-- Alater correction to Rel ease 99 adds a non-critical extension in v3.8.0
-- of the specification

Test-nsg ::= CHA CE {
r3 SEQUENCE {
test-nsg-r3 Test - nmsg-r3-1 Es,
v380nonCri ti cal Ext ensi ons SEQUENCE {
t est - nsg- v380ext Test - nsg- v380ext - | Es,
nonCri ti cal Ext ensi ons SEQUENCE {} OPTI ONAL
} OPTI ONAL
b
later-than-r3 SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansacti onl denti fi er,
critical Extensions SEQUENCE {}
I3

-- ln—Release4,—+tThe Test-msg gets the followi ng structure, if eritical—and-only a non-critical
-- extensions are—is introduced for Release 4 in v4.4.0 of the specification.
Test-nmsg ::= CHA CE {

CR page 2




3GPP TR 25.921 v3.4.0 (2001-06)

CR page 3

r3 SEQUENCE {
test-nmsg-r3 Test-nmsg-r 3-1Es,
v380nonCri ti cal Ext ensi ons SEQUENCE {
t est - msg- r3-r4-v380ext Test - msg- F3-+4-v380ext - | Es,
v440nonCri ti cal Ext ensi ons SEQUENCE {
t est - nsg- v440ext Test - nsg- v440ext - | Es,
nonCri ti cal Ext ensi ons SEQUENCE {} OPTI ONAL
}  OPTI ONAL
} OPTI ONAL
H

later-than-r3

SEQUENCE {

rrc-Transactionldentifier

RRC- Tr ansacti onl denti fi er,

critical Ext ensions
rd

SEQUENCE {} CHO-CE{-

4

SEQJENCE {
=4 NG

—_— test-mg-—+4——————TFest-nwsg-+4-Es
————————nonGriti-cal Extensi-ons—SEQUENCE{}—CPTHONAL
— .
——e¢riticalBxtensions——————SEQUENCE{}+
}
}
-- In Release 5, the Test nsg gets the follow ng structure when a critical
-- extension is added
Test-nsg ::= CHA CE {
r3 SEQUENCE {
test-nsg-r3 Test - nmsg-r3-1Es,
v380nonCri ti cal Ext ensi ons SEQUENCE {
test-nmsg- v380ext Test - nsg- v380ext - | Es,
v440nonCri ti cal Ext ensi ons SEQUENCE {
t est - msg- v440ext Test - msg- v440ext - | Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
} OPTI ONAL
} OPTI ONAL
. S
later-than-r3 SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansacti onl denti fi er,
critical Ext ensi ons CHO CE {
r5 SEQUENCE {
test-nmsg-rS5 Test-nsg-r5-1 Es,
nonCri ti cal Ext ensi ons SEQUENCE {} OPTI ONAL
}
critical Extensions SEQUENCE {}
}
3

d 3 QIZQ IIZI\‘I('_:E {
— test-mpg-—+3———————————Fest-npeg-r3-+Es;
—test-mwpg-+3-+4-ext—Fest-mw5g-+3-+4-ext—Es-
——————test-mwpg-+3-+5-ext———TFest-mweg-+3-—+5-ext—Es-
-~ nonCritical Extensions — SEQUENCE {} OPTI ONAL
-} OPTIONAL
—— )} OPTIONAL
e _
-~ criticalExtensions—— CHACE {
r4 SEQUENCE{
_— test-mpg-r4———Fest-nmeg-r4-1Es+-
-~ nonCritical Extensions — SEQUENCE {
——test-mwpg-+4-+5-ext——TFest-mweg-+4-+5-ext—Es
-~ nonCritical Extensions — SEQUENCE {} OPTI ONAL
—}  OPTIONAL
— _
-~ criticalExtensions —— CHACE {
r5 SEQUENCE{
_ test-mpg-r5————————Fest-nm5g-r5-1Es+-
-~ nonCritical Extensions — SEQUENCE {} OPTI ONAL
 GriticalExtemsions— SEQUENCE{}
+
—3
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Critical extensionsin Release N in message "Test - nsg" should be included in thetype"Test - nsg- r N- | ES™ (N=3
is used for Release '99).

Non-critical . . Lintl | | F | ~HOIC ldbei et

If an abstract typeisintroduced in Release N when new elements are included in an extension, it should have a suffix "-
r N*. For Release '99 types, no such suffix is used.

If an abstract type isintroduced in a Rrelease N-to extend an aready existing type "TypeX", it should get the same
name with a non-critical extension type suffix ("- +N-vXYZext ", ke- e.g. "TypeX-—+N- v380ext ") although in
this case the final “—ES’ suffix is not added.

Using the above naming rules, when changes are done in Release N, only changes in types with a suffix "- r N* or "-
rN-vXYZext " are allowed, in order to avoid conflicts with previous releases. An exception is the Message type itself,
which can be changed by replacing the empty SEQUENCES with extensions as shown above, and elements having
spare values defined, where the spare value can be replaced with a newly introduced val ue.

An exception to the above structure can be needed, if there are some elements to be used in a message, which need to be
comprehended even in case of critical extensions (e.g. for error handling procedures). In this case, the elements can be
placed before one of the critical Extensions CHOICEs, as shown in the example below:

Test-nsg ::= CHO CE {
r3 SEQUENCE {
test-msg-r3 Test-nmsg-r3-1Es,
v380nonCri ti cal Ext ensi ons SEQUENCE {
t est - msg- F3-r4-v380ext Test - msg- F3-+4-v380ext - | Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
} OPTI ONAL
H
later-than-r3 SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansacti onl denti fi er,
critical Ext ensi ons SEQUENCE {
i nportant El enents | npor t ant El enent s,
rest - of - message CHO CE {
r4 SEQUENCE {
test-nmsg-r4 Test-msg-r4-1Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
H
critical Extensions SEQUENCE {}
}
}
}

In the above example, the elementsin "importantElements" can be comprehended from a UE implementing this
structure, even if afuture version of the message including critical extensionsis transmitted (i.e. the critica Extension
branch of the second CHOICE is used).

NOTE: The structure presented in this clause and the proposed naming rules are one possibility. Further
possibilities are FFS.

NOTE: When non-critical extensions are introduced in a message that does not have yet a critical Extension
branch, they are introduced in the " Test-msg-rM-rN-extv380ext -IES’ type as described above. It is
possible, that after this change, another change introduces a critical extension for the same message, thus
defining a critical extension branch. In this case, the whole message is redefined in the type " Test-msg-
rN-1Es", and care isto be taken to include in this new type also all non-critical extensions that were
introduced previously, in away that best fits the new structure of the message.

- To be prepared for such cases, it could be beneficial to define in advance the " Test-msg-rN-1ES" whenever a non-
critical extension isintroduced, which would be an unused type mirroring the actual structure of the message, as
long as no critical extensions are introduced, and would be used as the basis of the message if a critical extension
isintroduced. It is FFSif this concept isfeasible, and if it should be introduced in the future.
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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 is to be extended, the extension cannot be done directly in that |E, but only
inthe top level of the message, in the extension | Es 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, this will be done by using the critical Extension 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 {
messageA-r3 MessageA-r 3- | Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
}
critical Ext ensi ons SEQUENCE {}
}
MessageA-r3-1Es :: = SEQUENCE {

-- Al nmessageA related information el ements are included here.

}

Example 1

10.4.3.2 Critical Extensions

When the extension is acritical one (i.e. the receiver has to reject the whole message, and handle according to the error
procedures of the protocol), the critical Extension branch of the top-level CHOICE in the message is used. In this case
the message information elements can be updated similar 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 Extensions branch a new information element is defined (MessageA-r4-1Es) which will
contain al messageA specific elements for Release 4, including the extensions in the place they fit naturally according
to the semantics.

Note that in the new structure additional nonCritical Extensions and critical Extensions information elements are defined
to alow for further extensions in future releases.

MessageA ::= CHO CE {
r3 SEQUENCE {
messageA-r3 MessageA-r 3- | Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
H
later-than-r3 SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansacti onl denti fi er,
critical Extensions CHO CE {
ra SEQUENCE {
messageA-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
-- elements used in Release '99 for nmessageA.
}
MessageA-r4-1Es :: = SEQUENCE {

-- Here, the updated information el ements used for MessageA in Rel ease 4 are included.
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Example 2

10.4.3.3 Non-critical Extensions

For non-critical extensions (i.e. the receiver shall just ignore the extensions, and use the rest of the message asiif the
extensions were not present), the approach isto use the nonCritical Extensions information element, which is encoded at
the end of the message, allowing backward compatibility.

The structure of the message of the example above is shown in Example 3 for the Release 4 message

Examples for special non-critical extensions and MessageA-£3-r4-v440ext-1Es are given in the following subclauses.

MessageA-r4 .= CHO CE {
r3 SEQUENCE {
messageA-r3 MessageA-r 3- | Es,
v380nonCri ti cal Ext ensi ons SEQUENCE {
messageA- r3-+4-v440ext MessageA- +3-+4-v440ext - | Es,
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL
} OPTI ONAL
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 nmessageA.

}

MessageA- r3-r4-v440ext -1 Es :: = SEQUENCE {
-- Here are additional information el ements needed to describe the extensions conpared to
-- the information included in MessageA-r3-1Es.

}

Example 3
10.4.3.4 Examples of non-critical extensions
10.4.3.4.1 Addition of a separate IE

If the extension is the addition of an information element (not inside a CHOICE, SEQUENCE OF, SET OF etc.), this
new element can be directly included in M essageA-£3-r4-v440ext-1Es.

Exampled shows how the MessageA is extended to include a new element, "element3".

MessageA-r3-1Es ::= SEQUENCE {

el ement 1 El enent 1,

el ement 2 El enent 2
}
MessageA- r3-+4-v440ext-1Es :: = SEQUENCE {

el enent 3 El enent 3-r4
}

Example 4

10.4.3.4.2 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 M essageA -r3-r4-v440ext-1 Es using only the elements relevant to the extension
(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.).
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Thisisillustrated in Example5, where a new element, "elementla-3", has to be included inside the "choicelb" branch of
the "choicel" CHOICE. Here"choicel" isincluded again in MessageA-r3-r4-v440ext-1Es, and "elementla-3" is
included there in the appropriate branch.

MessageA-r3-1Es ::= SEQUENCE {
-- For the "choicelb" branch of "choicel", an additional information elenent is
-- defined in MessageA- #3-r4-v440ext-1Es ("el ement 1a-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- r3-r4-v440ext -1 Es :: = SEQUENCE {
-- In the followi ng CHO CE the sanme branch shall be used as in choicel in MessageA-r3-1Es.
choi cel CHO CE {
choi cela NULL,
choi celb SEQUENCE {
el ement 1a- 3 El enent la-3-r4
}
}
}
Example 5
10.4.3.4.3 Addition of a new CHOICE group

If the extension consists of moving some existing information elements inside a newly created CHOICE, the new
branches of the created CHOICE should be included in M essageA -r3-r4-v440ext-1 Es, and the CHOICE marked
OPTIONAL, where absence means that the old elements 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.

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

MessageA-r3-1Es :: = SEQUENCE {
-- The contents of "elenment1" shall be ignored, if in "MessageA- +3-r4-v440ext-|Es" the branch
-- "choi celb" of the CHO CE "choicel" is used.

el ement 1 El enent 1,
el ement 2 El enent 2
}
MessageA- r3-r4-v440ext -1 Es :: = SEQUENCE {
choi cel CHO CE {
choi cela SEQUENCE {},
choi celb SEQUENCE {
el emrent 3 El enent 3-r4
}
}
}
Example 6
10.4.3.4.4 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 M essageA-
r3-r4-v440ext-1Es. If one of the new valuesisto be used, the already existing element 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).
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MessageA-r3-1Es :: = SEQUENCE {
-- "element1" shall be ignored if "elementl" in MessageA-+3-+4-v440ext-1Es is present, and the
-- value of that elenment used instead.

el ement 1 I NTEGER (0..7)

el enent 2 El ement 2
}
MessageA- r3-+4-v440ext-1Es :: = SEQUENCE {

el emrent 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 be included 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 be replaced by a
specia extension value (called e-new in example 8). If that value is used, a new element in the nonCritical Extension
part (element1-new) will define the new values, as shown in Example 8 below:

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

el emrent 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 elenmentl is defined in

-- element 1-new included in MessageA-r4-ext-|Es

el emrent 1 ENUMERATED { el, e2, e3, e-new}
}
MessageA-r4-ext-1Es @ := SEQUENCE {
-- the follow 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 aspare valueisincluded in a CHOICE, and that has to be replaced with a new information element and an
appropriate type in the new version, the name of the element replaces the spare name in the CHOICE, but the type
cannot be replaced, because that would lead to incompatibilities. Instead, the new typeisincluded in the
nonCritical Extension part of the message, as shown in Example 9 below:

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

MessageA-r3-1Es :: = SEQUENCE {
el emrent 1 CHO CE {
el El,
e2 E2,
sparel NULL,
spare2 NULL
}
}

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

-- MessageA-r3-1Es is redefined:

MessageA-r3-1Es :: = SEQUENCE {

-- If elenentl has the value e3, the value of e3 is specified in the element e3
-- included in MessageA-r4-ext-|Es.

el emrent 1 CHO CE {
el E1,
e2 E2,
e3 NULL,
spare2 NULL
}
}
MessageA-r4-ext-1Es ::= SEQUENCE {

-- the followi ng shall be present, if elementl in MessageA-r3-1Es has the val ue e3.

CR page 8
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e3 E3 OPTI ONAL

Example 9

CR page 9
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1 Scope

The present document provides a guideline for protocol specification of UMTS stage 2 and 3 including the usage of
formal languages and rules for error handling. This document covers control-plane and user-plane protocols specified in
TSG-RAN such as RRC, RLC, RANAP, RNSAP, NBAP and SABP

7 Protocol procedure specification rules

7.1 General

- A protocol specification shall contain a’Procedures clause, which specifies the functional behaviour, using
"procedures’. A procedure is typically a sequence of events, with a start and an end, which can be observed in
the protocol and/or in the interfaces to other layers (upper and/or lower layers).

- The procedure specification shall be made using text and verbal forms.
- Theverba forms, such as"shall", "should" and "may" are used in conformance with [11] Annex E.

- The procedures should be specified in an asymmetric way, by concentrating on the behaviour on one side of the
interface. As guidance, the "controlled” side, rather than the "controlling” side of the interface should be
specified.

- The procedures should be specified using the externally observable behaviour, to ease writing of test
specifications.

- All normal cases shall be covered. Normal cases are straightforward cases, branches of procedures and
combinations of procedures.

- All error cases shall be specified, either explicitly or implicitly. The error cases are all cases that are not
considered as normal cases. The error handling should be divided between error handling global to the protocol
layer and procedure specific error handling. The procedure specific error cases should be put after the normal
casesin each procedure.

- Redundancy/duplication shall be avoided, in order to avoid problems with later CR, even if this makes the
specification initially less readable.

- States and state variables should be used when it provides unambiguity, a way to describe nested procedures and
colliding cases.

- Timers, variables and constants and usage of them must be specified.
- Explicit explanation when the action shall be performed is specified in the procedure itself.

- When there are procedura differences between the FDD and TDD modes these should be clearly pointed out
using a consequent notation, e.g. "FDD only", "In TDD, ...".

- When optional |1Es are possible in a given message, the meaning of the presence (i.e.: which «function» are
activated with the given |E) shall be specified in the procedure for the receiving entity. The reguirements on
when to include a given | E shall be specified for the transmitting entity. An exception for thisrule is when the
reguirements on the entity is not specified by the protocol.

- Requirements on the content of a message at the sending entity are put before analysis of the message at the
receiving entity.

- Referencesto IEsthat are parts of another |1E is allowed.
- When referring to an |E aformal notation shall be used.

- When referring to a message, aformal notation shall be used.
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7.1a  Specification of algorithms and formulas

When a gorithms or formulas are used in the specifications, aformal notation shall be used and mathematical
expressions should be used to reduce ambiguity.

7.3

The notation "OP1 div OP2" shal be interpreted as the signed integer result after integer division (truncating any
fractiona part) of the operand OP1 with operand OP2.

The notation "OP1 mod OP2" shall be interpreted as the signed remainder after integer division of the operand
OP1 with operand OP2.

RRC specific rules

The specification shall focus on the UE behaviour.
Only UE timers are normative (when UTRAN timers are present, it is for information).
The procedure specification text shall specify how the UE shall handle the | Es.

As much as possible of the UE behaviour shall be tied to reception and non-reception of 1Es and included in the
subclause " Generic actions upon receipt and absence of an information element”, to avoid duplication of text.

"UTRAN shall" shall be only used when UTRAN behaviour is normative.

It shall be specified whether timers shall be started when RRC sends the message to lower layers or when the
message is effectively sent at the radio interface.

When referring to messages in the procedure text, the notation "EXAMPLE message” is used (excluding the
quotation marks). For example: "The UE shall transmit an RRC CONNECTION REQUEST message”.

When referring to | Es in the procedure text, the tabular description of |Es should be used as basis. The notation
"IE "Example"" isused (including the inner but not the outer quotation marks). Values of |Es are put within
quotation marks. For example: "The UE set the |E "Protocol error indicator” to "FALSE" in the RRC
CONNECTION REQUEST message'.

UE performance requirements are considered to be TSG RAN WG2 work. These must be specified only if they
are testable.

RLC specific rules

The behaviour of an RLC entity is specified by means of one or more elementary procedures. Each elementary

procedure involves a Sender and a Receiver. In this respect the Sender is the RLC protocol entity that initiates
the procedure, while the Receiver is the peer entity of the Sender. For each elementary procedure there are two
possible configurations: one in which the UE is the Sender and UTRAN isthe Receiver and another onein
which UTRAN isthe Sender and the UE is the Receiver.

An RLC entity is normally configured to be either Sender or Receiver. In some cases however e.g. the AM RLC

entity, the RLC entity consists of atransmitting and a receiving side. Such RL C entities can be Sender for some
elementary procedures as well Receiver for other elementary procedure(s).

The procedure specifications shall be specified independently as elementary procedures. | nter- relations between

elementary procedures may be described in a general section describing the initiation of the procedure.

The procedure specification text shall specify both how the Sender shall set the PDU parameters and how the

Receiver shall handle them.

It shall be specified when the timers are started, for example whether atimer shall be started when RL C submits

aPDU to |ower layers or when the successful or unsuccessful transmission of the PDU on the radio interface is
indicated by lower layer.

When referring to messages in the procedure text, the notation "EXAMPLE PDU" is used (excluding the

quotation marks). For example: "The receiver shall transmit aRESET ACK PDU".
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- _When referring to PDU parameters in the procedure text, double guotation marks are used. The notation "PDU
parameter "Example"" illustrates this usage (including the inner but not the outer quotation marks). Values of
PDU parameters are also put within double guotation marks. For example: "1f the PDU parameter "L ength
indicator" equals "0000000" the Receiver shall...".

- When referring to configuration parameters in the procedure text, double guotation marks are used. The notation
"parameter "Example’ is configured as" illustrates this usage (including the inner but not the outer quotation
marks). Vaues of configuration parameters are also _put within double quotation marks. For example: "If the

Sender has the parameter "Delivery of erroneous PDUS' configured for "No Detect” ...".

- When referring to state variables in the procedure text, the notation "VT(EXAMPLE)" and "VR(EXAMPLE)" is
used (without the quotation marks) for state variables used in the RLC transmitter and RL C receiver
respectively. For example: "If the value of VT(DAT) isequal to..."

- When referring to timers in the procedure text, the notation "Timer Exampl€e" is used (without the quotation
marks). For example: "1 thetimer Timer Poll Prohibit has expired the sender shall..."

- When referring to RLC protocol states in the procedure text, the notation "EXAMPLE NAME state” is used
(without the guotation marks). For example: "If the sender isin RESET PENDING state, the sender shall..."

- Cross-references to other sections are referred to as "clauses”, subsections are referred to as "subclauses'. For
example: "see subclause 9.3".

- Procedures which include conditional behaviour use the convention "if" ... "elseif" ... "otherwise" to specify
each condition.
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1 Scope

The present document provides a guideline for protocol specification of UMTS stage 2 and 3 including the usage of
formal languages and rules for error handling. This document covers control-plane and user-plane protocols specified in
TSG-RAN such as RRC, RLC, RANAP, RNSAP, NBAP and SABP

7 Protocol procedure specification rules

7.1 General

- A protocol specification shall contain a’Procedures clause, which specifies the functional behaviour, using
"procedures’. A procedure is typically a sequence of events, with a start and an end, which can be observed in
the protocol and/or in the interfaces to other layers (upper and/or lower layers).

- The procedure specification shall be made using text and verbal forms.
- Theverba forms, such as"shall", "should" and "may" are used in conformance with [11] Annex E.

- The procedures should be specified in an asymmetric way, by concentrating on the behaviour on one side of the
interface. As guidance, the "controlled” side, rather than the "controlling” side of the interface should be
specified.

- The procedures should be specified using the externally observable behaviour, to ease writing of test
specifications.

- All normal cases shall be covered. Normal cases are straightforward cases, branches of procedures and
combinations of procedures.

- All error cases shall be specified, either explicitly or implicitly. The error cases are all cases that are not
considered as normal cases. The error handling should be divided between error handling global to the protocol
layer and procedure specific error handling. The procedure specific error cases should be put after the normal
casesin each procedure.

- Redundancy/duplication shall be avoided, in order to avoid problems with later CR, even if this makes the
specification initially less readable.

- States and state variables should be used when it provides unambiguity, a way to describe nested procedures and
colliding cases.

- Timers, variables and constants and usage of them must be specified.
- Explicit explanation when the action shall be performed is specified in the procedure itself.

- When there are procedura differences between the FDD and TDD modes these should be clearly pointed out
using a consequent notation, e.g. "FDD only", "In TDD, ...".

- When optional |1Es are possible in a given message, the meaning of the presence (i.e.: which «function» are
activated with the given |E) shall be specified in the procedure for the receiving entity. The reguirements on
when to include a given | E shall be specified for the transmitting entity. An exception for thisrule is when the
reguirements on the entity is not specified by the protocol.

- Requirements on the content of a message at the sending entity are put before analysis of the message at the
receiving entity.

- Referencesto IEsthat are parts of another |1E is allowed.
- When referring to an |E aformal notation shall be used.

- When referring to a message, aformal notation shall be used.
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7.1a  Specification of algorithms and formulas

When a gorithms or formulas are used in the specifications, aformal notation shall be used and mathematical
expressions should be used to reduce ambiguity.

7.3

The notation "OP1 div OP2" shal be interpreted as the signed integer result after integer division (truncating any
fractiona part) of the operand OP1 with operand OP2.

The notation "OP1 mod OP2" shall be interpreted as the signed remainder after integer division of the operand
OP1 with operand OP2.

RRC specific rules

The specification shall focus on the UE behaviour.
Only UE timers are normative (when UTRAN timers are present, it is for information).
The procedure specification text shall specify how the UE shall handle the | Es.

As much as possible of the UE behaviour shall be tied to reception and non-reception of 1Es and included in the
subclause " Generic actions upon receipt and absence of an information element”, to avoid duplication of text.

"UTRAN shall" shall be only used when UTRAN behaviour is normative.

It shall be specified whether timers shall be started when RRC sends the message to lower layers or when the
message is effectively sent at the radio interface.

When referring to messages in the procedure text, the notation "EXAMPLE message” is used (excluding the
quotation marks). For example: "The UE shall transmit an RRC CONNECTION REQUEST message”.

When referring to | Es in the procedure text, the tabular description of |Es should be used as basis. The notation
"IE "Example"" isused (including the inner but not the outer quotation marks). Values of |Es are put within
quotation marks. For example: "The UE set the |E "Protocol error indicator” to "FALSE" in the RRC
CONNECTION REQUEST message'.

UE performance requirements are considered to be TSG RAN WG2 work. These must be specified only if they
are testable.

RLC specific rules

The behaviour of an RLC entity is specified by means of one or more elementary procedures. Each elementary

procedure involves a Sender and a Receiver. In this respect the Sender is the RLC protocol entity that initiates
the procedure, while the Receiver is the peer entity of the Sender. For each elementary procedure there are two
possible configurations: one in which the UE is the Sender and UTRAN isthe Receiver and another onein
which UTRAN isthe Sender and the UE is the Receiver.

An RLC entity is normally configured to be either Sender or Receiver. In some cases however e.g. the AM RLC

entity, the RLC entity consists of atransmitting and a receiving side. Such RL C entities can be Sender for some
elementary procedures as well Receiver for other elementary procedure(s).

The procedure specifications shall be specified independently as elementary procedures. | nter- relations between

elementary procedures may be described in a general section describing the initiation of the procedure.

The procedure specification text shall specify both how the Sender shall set the PDU parameters and how the

Receiver shall handle them.

It shall be specified when the timers are started, for example whether atimer shall be started when RL C submits

aPDU to |ower layers or when the successful or unsuccessful transmission of the PDU on the radio interface is
indicated by lower layer.

When referring to messages in the procedure text, the notation "EXAMPLE PDU" is used (excluding the

quotation marks). For example: "The receiver shall transmit aRESET ACK PDU".
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- _When referring to PDU parameters in the procedure text, double guotation marks are used. The notation "PDU
parameter "Example"" illustrates this usage (including the inner but not the outer quotation marks). Values of
PDU parameters are also put within double guotation marks. For example: "1f the PDU parameter "L ength
indicator" equals "0000000" the Receiver shall...".

- When referring to configuration parameters in the procedure text, double quotation marks are used. The notation
"parameter "Example’ is configured as" illustrates this usage (including the inner but not the outer quotation
marks). Vaues of configuration parameters are also _put within double quotation marks. For example: "If the

Sender has the parameter "Delivery of erroneous PDUS' configured for "No Detect” ...".

- When referring to state variables in the procedure text, the notation "VT(EXAMPLE)" and "VR(EXAMPLE)" is
used (without the quotation marks) for state variables used in the RLC transmitter and RL C receiver
respectively. For example: "If the value of VT(DAT) isequal to..."

- When referring to timers in the procedure text, the notation "Timer Example” is used (without the guotation
marks). For example: "1 thetimer Timer Poll Prohibit has expired the sender shall..."

- When referring to RLC protocol states in the procedure text, the notation "EXAMPLE_NAME state” is used
(without the guotation marks). For example: "If the sender isin RESET PENDING state, the sender shall..."

- Cross-references to other sections are referred to as " clauses', subsections are referred to as " subclauses'. For
example: "see subclause 9.3".

- Procedures which include conditional behaviour use the convention "if" ... "elseif" ... "otherwise" to specify
each condition.
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10 Usage of ASN.1

The following clauses contain guidelines for specification of protocol messages with ASN.1.The purpose of ASN.1
isto make it possible to specify message contents description of a message (i.e. what is the contents of a
message) separately from its transfer syntax (i.e. how a message is encoded for transmission).

The clause 11 specifies how message transfer syntax is specified. It should be noted that importance of some transfer
syntax properties must be determined early during specification because of their effect on message contents description
specification possibilities. The properties are compactness and extensibility. If extreme compactnessis required then
extensibility must be restricted. If good extensibility is required then compromises must be done regarding
compactness. The sections concerning these issues are marked in the following clauses as COMPACTNESS and
EXTENSIBILITY.

Identifiers that could be keywords of some language (e.g.: SDL, C, ASN.1, JAVA, C++, ...) should be avoided.
In the current version of the ASN.1 specifications, user-defined constraints are not used.

RANAP, SABP, RNSAP and NBAP specifications refers to the 1997 versions of X.680, X.681 and X.691, but the
protocols shall only make use of the feature set available in the 1994 versions of X.680, X.681 and X.691.

10.1 Message level

10.2 Information element level

3GPP
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downloaded from the 3GPP server under ftp://www.3gpp.org/specs/ For the latest version, look for the directory
name with the latest date e.g. 2000-09 contains the specifications resulting from the September 2000 TSG meetings.

With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of
the clause containing the first piece of changed text. Delete those parts of the specification which are not relevant to
the change request.
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10 Usage of ASN.1

The following clauses contain guidelines for specification of protocol messages with ASN.1.The purpose of ASN.1isto
make it possible to specify message contents description of a message (i.e. what is the contents of a message) separately
from its transfer syntax (i.e. how a message is encoded for transmission).

The clause 11 specifies how message transfer syntax is specified. It should be noted that importance of some transfer
syntax properties must be determined early during specification because of their effect on message contents description
specification possibilities. The properties are compactness and extensibility. If extreme compactnessis required then
extensibility must be restricted. If good extensibility is required then compromises must be done regarding
compactness. The sections concerning these issues are marked in the following clauses as COMPACTNESS and
EXTENSIBILITY.

Identifiers that could be keywords of some language (e.g.: SDL, C, ASN.1, JAVA, C++, ...) should be avoided.
In the current version of the ASN.1 specifications, user-defined constraints are not used.

RANAP, SABP, RNSAP and NBAP specifications refers to the 1997 versions of X.680, X.681 and X.691, but the
protocols shall only make use of the feature set available in the 1994 versions of X.680, X.681 and X.691.

10.1 Message level

10.2 Information element level
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