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1
Introduction
As discussed at the E-UTRA RRC ad-hoc meeting (13 – 14 December 2007), the annex A below provides an example of how the E-UTRA RRC ASN.1 code and tables with additional information about information elements could look like. In this example, an ASN.1 structure as outlined in [1] at the RAN2-60 meeting has been applied.

The example is based on the reduced version of the PHYSICAL CHANNEL RECONFIGURATION message from UTRAN, which was sent out on the RAN2 Email reflector from Qualcomm for this purpose after the ad-hoc meeting.

2
Comments to the example

2.1
ASN.1 modules

In this example (Annex A), a separation of the ASN.1 code in three distinct modules (PDU-definitions, Information​Elements and Constant-definitions) is maintained from the UTRAN RRC ASN.1 code. For that purpose, the BEGIN and END statements have been included for each module, and the IMPORTS lists, as required for the PDU-definitions and InformationElements modules.
2.2
Extension mechanisms

The extension mechanisms in the reduced version of the PHYSICAL CHANNEL RECONFIGURATION message from the UTRAN RRC ASN.1 have been modified, using the extension mechanisms [2] discussed at the ad-hoc meeting. The differences are that the "critical extensions" is implemented in a two-level CHOICE and the "non-critical extensions" are replaced by the ASN.1 "extension marker" and "extension addition group".
The second level CHOICE used for the "critical extensions" is an eight-alternative CHOICE, where the first three alternatives have been used for the three versions (r5, r6 and r7) of the PHYSICAL CHANNEL RECONFIGURATION message in the example. The remaining five alternatives are marked as "spare" for future use.
Regarding the "non-critical extensions", it should be noted that in the discussion [2] at the ad-hoc meeting, it was proposed to restrict the use of "non-critical extensions". They should be used mainly for late corrections and extensions within a release. Extensions belonging to a new release should not be implemented in the earlier message versions, if a "critical extension" is created in the new release. For instance, Rel-6 IEs should not be included in the Rel-5 version, if a Rel-6 version of the message is created.
2.3

Extraction of the ASN.1 code
The ASN.1 code provided in the example in Annex A is complete, in the sense that it is syntactically correct and could in theory be compiled (although the reductions make it not very useful). Some amendments have been made compared to the reduced versions sent out from Qualcomm. A dark red font colour is used to indicate those.
Extraction of the ASN.1 code can be performed using the following two steps:

1
Save the entire Annex A as a plain text file (e.g., "PhyChReconfig example.txt"). – Ignore any warning about unsupported character set (occasionally used in the tables).
2
Use a filter program to copy the ASN.1 code lines between the ASN.1 start and stop tags to an ASN.1 file (e.g., "PhyChReconfig example.asn"). A simple C++ program ("extractASN1") for that purpose is given as an example in the Annex B below. – After compilation, the C++ program is supposed to be run from a command prompt. It could be activated on a PC using a batch file (*.bat) with the following single command in it:


type "PhyChReconfig example.txt" | extractASN1 > "PhyChReconfig example.asn"

The resulting ASN.1 file should be possible to compile using any standard ASN.1 tool.
NOTE:
It is the responsibility of each company to do a correct extraction of the ASN.1 code from the RRC specification. The source code of the C++ program provided in the Annex B is free to use for anyone, if needed. However, Ericsson is not liable to any failure or other damage caused by that.
2.4
Other editorial comments
The following editorial and other comments regarding the example in Annex B could be noted:
–
The description of information elements in the tables with the message and IE details are based on the tabular descriptions in the UTRAN RRC specifications. Also the general description (following the sub-clause heading) of each message and IE is based on the corresponding description in the UTRAN RRC specifications, when such is available. In other cases, those have been made up. They might be a bit artificial in some cases, but the main purpose of this exercise is not to redraft those descriptions, and not too much effort has been put into those. However, the idea is that it is beneficial to have at least a brief description of each message and information element and of each field with an identifier within.

Remark: exactly how much information should be included in the detailed description of each ASN.1 field in the E-UTRA RRC specification may require some further consideration. It is possible that some fields do not require a description at all and could either be excluded from the tables with detailed description, or be included for completeness but left empty in the description column of the table (FFS).
–
The portrait page layout has been kept in this example. Most of the E-UTRA RRC specification will use the portrait layout and the impression is that large sections using a different layout are impractical and should be avoided, if possible. Consequently, it is difficult to fit additional comment text at the end of actual code lines, as it was proposed at the ad-hoc meeting in December 2007. In general, comment text within the ASN.1 code has been avoided in this example. Comment text has been used in the message part to structure the different parts o the message, but not much in the IE definitions. (A few comment lines in red font colour have been included to explain editorial aspects within the example.) Detailed comments about each field definition in the messages and IEs are instead placed in the table following each ASN.1 code segment.

–
What is stated in the previous remark about comment text in general, does apply also to the indication of "conditional presence" of IEs (in the PhysicalChannelReconfiguration message). A "condition tag" is included in the detailed description attached to the corresponding field identifier(s). The "condition tag" is further explained in a separate table with conditions, much like in the UTRAN RRC specification.

Remark: the conditional presence in the PhysicalChannelReconfiguration message is not a very good example, because it is not a condition based on another IE value or the message type being used, rather a condition based on the use case. It would be better to reflect this kind of condition in the procedure text in the specification. Nevertheless, it could be used to demonstrate how the "condition tags" could be applied to specify conditional presence of IEs.
–
It is assumed that the ASN.1 field and type identifiers are used in the procedure text and other places in the specification when referring to messages and IEs. The type identifiers are used as sub-clause headings for those definitions. The sub-clause numbering is removed at the lowest (leaf) level, in order to make it easier to maintain an alphabetic order of those, without causing problems with the sub-clause numbering.

–
A version column has been included in the table with detailed field descriptions. In UTRAN, this information is useful to identify extensions of the protocol in a certain release. It requires however an effort when new elements are introduced, to set the version information correctly. If it shall be used, it should be introduced from start.
–
The ASN.1 field, type and value (in ENUMERATED) identifiers have not changed from the UTRAN baseline. However, this is an area where some consideration might be useful. There are indeed different flavours of naming identifiers. Ideally, they should be descriptive, but if too long, they tend to create other problems, both in the formatting of the ASN.1 code, and when referring to them in other text. If some descriptive text is provided in the IE definition and in the tables describing the field details, the identifier could usually be abbreviated and still descriptive enough.
–
In cases where there are several versions of the same information element, for instance for different releases, those have been collected in one sub-clause, common for all. This seems beneficial, because the detailed field descriptions are to a very large extent the same. The same principle is used at the message level.

–
It could be considered if similar IEs, with a slight different flavour for different use cases, could also be collected into a common sub-clause. 

–
A few IEs in this example are just an ASN.1 basic type, like an INTEGER or an ENUMERATED. If they are used frequently in various other IEs, this might be justified, in order to have a common description (e.g., of a value range) in one place. If used only locally, in one IE or message, stand-alone sub-clauses for the mere basic type definitions should be avoided.
–
Local type definitions can be useful in the more complex IEs. A few complex IEs in the example are made up by a main type definition and one or more local type definitions for certain parts of the information. Local type definitions (not referenced in other IEs) are placed together with the main IE definition in the same sub-clause. It is the impression that this improves the readability, because related information can be found close together. The same local type definition could also be re-used, for instance when a new version of the main IE is created in a new release, or perhaps with a slight modification for different use cases, within the same sub-clause.

Remark: Type definitions that are referenced separately from more than one sub-clause should however be defined in a separate sub-clause with a heading of its own.
–
When text references are made to IEs where the IE exists in different variants for different releases, it is assumed that suffixes ("-rN" or "-vNxyext") are used to distinguish the type identifiers of the different variants. However, text references are normally to be release independent and should use only the generic part of the type identifiers, excluding any suffix. Only when reference is made to a specific variant of an IE, the suffix should be included.
3
Conclusion

In the Annex A of this document, an example is provided showing how the E-UTRA RRC ASN.1 code and tables with additional information about information elements could look like. It is proposed to use this example as a basis for the design of the E-UTRA RRC message and IE definitions. However, some further discussion is likely needed regarding various details in this example.
4
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Annex A
PhyChReconfig example

An example of how the E-UTRA RRC ASN.1 code and tables providing additional information about the information elements could look like.
10.2
Radio Resource Control messages
--
Begin PDU definitions

Table:
Start of PDU definitions; import of IE references
-- ASN1START

PDU-definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS

-- Core Network IEs:


CN-InformationInfo,


CN-InformationInfo-r6,


PLMN-Identity,

-- UTRAN Mobility IEs:

-- User Equipment IEs:


ActivationTime,


C-RNTI,


High-MobilityDetected,


RRC-TransactionIdentifier,


T-319,


UTRAN-DRX-CycleLengthCoefficient,


UTRAN-DRX-CycleLengthCoefficient-r7,
-- Radio Bearer IEs:

-- Transport Channel IEs:

-- Physical Channel IEs:


BEACON-PL-Est,


DHS-Sync,


DL-CommonInformation,


DL-CommonInformation-r6,


DL-CommonInformation-r7,


DL-InformationPerRL-List-r5,


DL-InformationPerRL-List-r6,


DL-InformationPerRL-List-r7,


DL-InformationPerRL-List-v6b0ext,


HARQ-Preamble-Mode,

UL-DPCH-Info,


UL-EDCH-Information-r6,


UL-EDCH-Information-r7
-- Measurement IEs:

-- Other IEs:

-- MBMS IEs:

FROM InformationElements;
-- ASN1STOP

--
PhysicalChannelReconfiguration
This message is used by UTRAN to assign, replace or release a set of physical channels used by a UE.


RLC-SAP: AM or UM


Logical channel: DCCH


Direction: UTRAN to UE
Table:
PhysicalChannelReconfiguration message

-- ASN1START

PhysicalChannelReconfiguration ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




physicalChannelReconfiguration-r5
PhysicalChannelReconfiguration-r5-IEs,




physicalChannelReconfiguration-r6
PhysicalChannelReconfiguration-r6-IEs,




physicalChannelReconfiguration-r7
PhysicalChannelReconfiguration-r7-IEs,



spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL


},



criticalExtensions




SEQUENCE {}


}

}

PhysicalChannelReconfiguration-r5-IEs ::= SEQUENCE {


-- User equipment IEs



activationTime




ActivationTime





OPTIONAL,



new-C-RNTI





C-RNTI







OPTIONAL,



utran-DRX-CycleLengthCoeff

UTRAN-DRX-CycleLengthCoefficient
OPTIONAL,


-- Core network IEs



cn-InformationInfo



CN-InformationInfo




OPTIONAL,


-- Physical channel IEs



dl-CommonInformation


DL-CommonInformation



OPTIONAL,



dl-InformationPerRL-List

DL-InformationPerRL-List-r5


OPTIONAL,



...,



[[
-- v690 extension addition group:




-- Note: Late extensions (r6 extension in r5) should be avoided in E-UTRA.



-- User Equipment IEs




delayRestrictionFlag


ENUMERATED { true }




OPTIONAL,



-- Core network IEs




primary-plmn-Identity


PLMN-Identity





OPTIONAL,



-- Physical channel IEs




harq-Preamble-Mode



HARQ-Preamble-Mode




OPTIONAL,




beaconPLEst





BEACON-PL-Est





OPTIONAL,




postVerificationPeriod


ENUMERATED { true }




OPTIONAL,



dhs-sync





DHS-Sync






OPTIONAL


]],



[[
-- v7xy extension addition group:



-- Note: Late extensions (r7 extension in r5) should be avoided in E-UTRA.



-- User equipment IEs




ueMobilityStateIndicator

High-MobilityDetected



OPTIONAL,




utran-DRX-CycleLengthCoeff2

UTRAN-DRX-CycleLengthCoefficient
OPTIONAL,




t-319






T-319







OPTIONAL


]]

}

PhysicalChannelReconfiguration-r6-IEs ::= SEQUENCE {


-- User equipment IEs



activationTime




ActivationTime





OPTIONAL,



delayRestrictionFlag


ENUMERATED { true }




OPTIONAL,



new-C-RNTI





C-RNTI







OPTIONAL,



utran-DRX-CycleLengthCoeff

UTRAN-DRX-CycleLengthCoefficient
OPTIONAL,


-- Core network IEs



cn-InformationInfo



CN-InformationInfo-r6



OPTIONAL,


-- Physical channel IEs



ul-DPCH-Info




UL-DPCH-Info





OPTIONAL,



ul-EDCH-Information



UL-EDCH-Information-r6



OPTIONAL,



dl-CommonInformation


DL-CommonInformation-r6



OPTIONAL,



dl-InformationPerRL-List

DL-InformationPerRL-List-r6


OPTIONAL,



...,



[[
-- v6b0 extension addition group:




-- Note: This is a late r6 correction and should be OK.



-- Physical channel IEs



dl-InformationPerRL-List-v6b0
DL-InformationPerRL-List-v6b0ext
OPTIONAL


]],


[[
-- v7xy extension addition group:




-- Note: Late extensions (r7 extension in r6) should be avoided in E-UTRA.



-- User equipment IEs




ueMobilityStateIndicator

High-MobilityDetected



OPTIONAL,




utran-DRX-CycleLengthCoeff2

UTRAN-DRX-CycleLengthCoefficient
OPTIONAL,




t-319






T-319







OPTIONAL


]]

}

PhysicalChannelReconfiguration-r7-IEs ::= SEQUENCE {


-- User equipment IEs



activationTime




ActivationTime





OPTIONAL,



delayRestrictionFlag


ENUMERATED { true }




OPTIONAL,



new-C-RNTI





C-RNTI







OPTIONAL,



ueMobilityStateIndicator

High-MobilityDetected



OPTIONAL,



utran-DRX-CycleLengthCoeff

UTRAN-DRX-CycleLengthCoefficient-r7
OPTIONAL,


-- Core network IEs



cn-InformationInfo



CN-InformationInfo-r6



OPTIONAL,


-- Physical channel IEs



ul-DPCH-Info




UL-DPCH-Info





OPTIONAL,



ul-EDCH-Information



UL-EDCH-Information-r7



OPTIONAL,



dl-CommonInformation


DL-CommonInformation-r7



OPTIONAL,



dl-InformationPerRL-List

DL-InformationPerRL-List-r7


OPTIONAL,



...
}

-- ASN1STOP

Table:
PhysicalChannelReconfiguration details

	Element/Group name
	Description
	Vers

	rrc-TransactionIdentifier
	RRC transaction identifier
	REL-5

	User equipment IEs
	
	–

	activationTime
	Activation time: if not present, the activation time is "now".
	REL-5

	delayRestrictionFlag
	Delay restriction flag: this IE is always set to TRUE and included if the activation time is restricted according to sub-clause 8.6.3.1
	REL-6

	new-C-RNTI
	New C-RNTI
	REL-5

	ueMobilityStateIndicator
	UE Mobility State Indicator; condition tag: FACH_PCH
	REL-7

	utran-DRX-CycleLengthCoeff
	UTRAN DRX cycle length coefficient
	REL-5

	Core network IEs
	
	–

	cn-InformationInfo
	CN information
	REL-5

	Physical channel IEs
	
	–

	ul-DPCH-Info
	Uplink DPCH information
	REL-6

	ul-EDCH-Information
	Uplink E-DCH Info
	REL-6

	dl-CommonInformation
	Downlink information common for all radio links
	REL-5

	dl-InformationPerRL-List
	Downlink information per radio link
	REL-5


Table:
PhysicalChannelReconfiguration conditions

	Condition
	Explanation

	FACH_PCH
	This IE is optionally present when a transition to CELL_FACH, URA_PCH or CELL_PCH is requested and not needed otherwise.


--
End of PDU definitions

Table:
End of PDU definitions
-- ASN1START

END

-- ASN1STOP

10.3
Information element functional definitions
10.3.0
Begin information element definitions

Table:
Start of IE definitions; import of constant references
-- ASN1START

InformationElements DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


maxDPDCH-UL

FROM Constant-definitions;
-- ASN1STOP
10.3.1
CN Information elements
--
CN-InformationInfo
The IE "CN-InformationInfo" contains information about a PLMN.
Table:
IE "CN-InformationInfo"

-- ASN1START

CN-InformationInfo ::=



SEQUENCE {


plmn-Identity





PLMN-Identity





OPTIONAL
}

CN-InformationInfo-r6 ::=


SEQUENCE {


plmn-Identity





PLMN-Identity





OPTIONAL,


primary-PLMN-Identity



PLMN-Identity





OPTIONAL

}

-- ASN1STOP

Table:
IE "CN-InformationInfo" details

	Element/Group name
	Description
	Vers

	plmn-Identity
	PLMN identity
	REL-5

	primary-PLMN-Identity
	Primary PLMN identity
	REL-6


--
PLMN-Identity
The IE "PLMN-Identity" contains the identification (MCC + MNC) of a PLMN.
Table:
IE "PLMN-Identity"

-- ASN1START

PLMN-Identity ::=




SEQUENCE {


mcc








MCC,


mnc








MNC

}

MCC ::=







SEQUENCE (SIZE (3)) OF INTEGER (0..9)

MNC ::=







SEQUENCE (SIZE (2..3)) OF INTEGER (0..9)

-- ASN1STOP

Table:
IE "PLMN-Identity" details

	Element/Group name
	Description
	Vers

	mcc
	Mobile Country Code: the first element contains the first MCC digit (0..9), the second element the second MCC digit and so on.
	REL-5

	mnc
	Mobile Network Code: the first element contains the first MNC digit (0..9), the second element the second MNC digit and so on.
	REL-5


10.3.3
UE Information elements
--
ActivationTime
The IE "Activation time" defines the frame number/time at which the operation/changes caused by the related message shall take effect.

Table:
IE "ActivationTime"

-- ASN1START

ActivationTime ::=




INTEGER (0..255)

-- ASN1STOP

Table:
IE "ActivationTime" details

	Element/Group name
	Description
	Vers

	activationTime
	Activation time: indicates the absolute value of the CFN (Connection Frame Number) where the operation/changes shall take effect.
	REL-5


--
C-RNTI
The IE "C-RNTI" is the cell RNTI that identifies a UE having an RRC connection within a cell.
Table:
IE "C-RNTI"

-- ASN1START

C-RNTI ::=






BIT STRING (SIZE (16))

-- ASN1STOP

Table:
IE "C-RNTI" details

	Element/Group name
	Description
	Vers

	c-RNTI
	Cell RNTI (range: 0 to 65535).
	REL-5


--
High-MobilityDetected
The IE "High-MobilityDetected" is an indication of the UE mobility state.

Table:
IE "High-MobilityDetected"

-- ASN1START

High-MobilityDetected ::=


ENUMERATED { high-MobilityDetected }
-- ASN1STOP

Table:
IE "High-MobilityDetected" details

	Element/Group name
	Description
	Vers

	high-MobilityDetected
	If present, the IE indicates that a UE high mobility state is detected.
	REL-7


--
RRC-TransactionIdentifier
The IE "RRC-TransactionIdentifier" contains an identification of the RRC procedure transaction local for the type of the message wherein this IE was included.

Table:
IE "RRC-TransactionIdentifier"

-- ASN1START

RRC-TransactionIdentifier ::=

INTEGER (0..3)

-- ASN1STOP

Table:
IE "RRC-TransactionIdentifier" details

	Element/Group name
	Description
	Vers

	rrc-TransactionIdentifier
	RRC transaction identifier
	REL-7


--
UTRAN-DRX-CycleLengthCoefficient
The IE "UTRAN-DRX-CycleLengthCoefficient" contains the coefficients in the formula for calculation of the paging occasions to be used by a specific UE (specified in [4]).

Table:
IE "UTRAN-DRX-CycleLengthCoefficient"

-- ASN1START

UTRAN-DRX-CycleLengthCoefficient ::= INTEGER (3..9)

UTRAN-DRX-CycleLengthCoefficient-r7 ::= SEQUENCE {


utran-DRX-CycleLengthCoeff


UTRAN-DRX-CycleLengthCoefficient,


utran-DRX-CycleLengthCoeff2


UTRAN-DRX-CycleLengthCoefficient
OPTIONAL,


t-319







T-319







OPTIONAL

}

T-319 ::= 






ENUMERATED {











ms80, ms160, ms320, ms640,











ms1280, ms2560, ms5120 }

-- ASN1STOP

Table:
IE "UTRAN-DRX-CycleLengthCoefficient" details

	Element/Group name
	Description
	Vers

	utran-DRX-CycleLengthCoeff
	Refers to 'k' in the formula for discontinuous reception, as specified in [4].
	REL-5

	utran-DRX-CycleLengthCoeff2
	Refers to 'k' in the formula for discontinuous reception, as specified in [4]. If not present, the default value is the value of IE "utran-DRX-CycleLengthCoeff".
	REL-7

	t-319
	Timer T-319: values in ms. If not present, the value is 0 ms.
	REL-7


10.3.6
Physical CH Information elements
--
DefaultDPCH-OffsetValue
The IE "DefaultDPCH-OffsetValue" is a representation of the default DPCH offset value (DOFF).

Table:
IE "DefaultDPCH-OffsetValue"

-- ASN1START

DefaultDPCH-OffsetValue ::=


INTEGER (0..599)

-- ASN1STOP

Table:
IE "DefaultDPCH-OffsetValue" details

	Element/Group name
	Description
	Vers

	defaultDPCH-OffsetValue
	Default DPCH offset value (DOFF), range: 0 to 306688 by step 512 chips. The actual value (DOFF) is a number of chips calculated as the "IE value" * 512 chips, see [10].
	REL-7


--
DL-CommonInformation
The IE "DL-CommonInformation" contains the downlink information common for all radio links.

Table:
IE "DL-CommonInformation"

-- ASN1START

DL-CommonInformation ::=


SEQUENCE {


dl-DPCH-InfoCommon




DL-DPCH-InfoCommon




OPTIONAL,


defaultDPCH-OffsetValue



DefaultDPCH-OffsetValue



OPTIONAL

}

DL-CommonInformation-r6 ::=


SEQUENCE {


dl-dpchInfoCommon




CHOICE {



dl-DPCH-InfoCommon




DL-DPCH-InfoCommon-r6,



dl-FDPCH-InfoCommon




DL-FDPCH-InfoCommon-r6


}

OPTIONAL,


defaultDPCH-OffsetValue



DefaultDPCH-OffsetValue



OPTIONAL,


mac-hsResetIndicator



ENUMERATED { true }




OPTIONAL,


postVerificationPeriod



ENUMERATED { true }




OPTIONAL

}

DL-CommonInformation-r7 ::=


SEQUENCE {


dl-dpchInfoCommon




CHOICE {



dl-DPCH-InfoCommon




DL-DPCH-InfoCommon-r6,



dl-FDPCH-InfoCommon




DL-FDPCH-InfoCommon-r6


}

OPTIONAL,


defaultDPCH-OffsetValue



DefaultDPCH-OffsetValue



OPTIONAL,


mac-hsResetIndicator



ENUMERATED { true }




OPTIONAL,


postVerificationPeriod



ENUMERATED { true }




OPTIONAL

}

-- ASN1STOP

Table:
IE "DL-CommonInformation" details

	Element/Group name
	Description
	Vers

	dl-DPCH-InfoCommon
	Downlink DPCH info common for all RL
	REL-5

	dl-FDPCH-InfoCommon
	Downlink F-DPCH info common for all RL
	REL-6

	defaultDPCH-OffsetValue
	Default DPCH Offset Value
	REL-5

	mac-hsResetIndicator
	MAC-hs reset indicator: TRUE indicates the MAC-hs/ehs entity needs to be reset.
	REL-6

	postVerificationPeriod
	Post-verification period: TRUE indicates that a post-verification period shall be used [29]. Absence of this element means that a post-verification period shall not be used.
	REL-6


--
DL-DPCH-InfoCommon
The IE "DL-DPCH-InfoCommon" contains the downlink DPCH information common for all radio links.

Table:
IE "DL-DPCH-InfoCommon"

-- ASN1START

DL-DPCH-InfoCommon ::=



SEQUENCE {


dl-DPCH-PowerControlInfo


DL-DPCH-PowerControlInfo


OPTIONAL,


powerOffsetPilot-pdpdch



INTEGER (0..24),


positionFixedOrFlexible



ENUMERATED { fixed, flexible },


tfci-Existence





BOOLEAN

}

DL-DPCH-InfoCommon-r6 ::=


SEQUENCE {


dl-DPCH-PowerControlInfo


DL-DPCH-PowerControlInfo


OPTIONAL,


powerOffsetPilot-pdpdch



INTEGER (0..24),


positionFixedOrFlexible



ENUMERATED { fixed, flexible },


tfci-Existence





BOOLEAN

}

-- ASN1STOP

Table:
IE "DL-DPCH-InfoCommon" details

	Element/Group name
	Description
	Vers

	dl-DPCH-PowerControlInfo
	Downlink DPCH power control information [29]
	REL-5

	powerOffsetPilot-pdpdch
	Power offset P(pilot-DPDCH): the power offset equals P(pilot) – P(DPDCH), range: 0 to 6 dB by step 0.25 dB.
	REL-5

	positionFixedOrFlexible
	Fixed or Flexible Position
	REL-5

	tfci-Existence
	TFCI existence: TRUE indicates that TFCI is used. When spreading factor is less than or equal to 64, FALSE indicates that TFCI is not used and therefore DTX is used in the TFCI field.
	REL-5


--
DL-DPCH-PowerControlInfo
The IE "DL-DPCH-PowerControlInfo" contains the DPC mode information [19].

Table:
IE "DL-DPCH-PowerControlInfo"

-- ASN1START

DL-DPCH-PowerControlInfo ::=

SEQUENCE {


dpc-Mode






ENUMERATED { singleTPC, tpcTripletInSoft }

}

-- ASN1STOP

Table:
IE "DL-DPCH-PowerControlInfo" details

	Element/Group name
	Description
	Vers

	dpc-Mode
	DPC mode: "singleTPC" is DPC_Mode=0 and "tpcTripletInSoft" is DPC_mode=1 in [29]
	REL-5


--
DL-FDPCH-InfoCommon
The IE "DL-FDPCH-InfoCommon" contains the downlink F-DPCH information common for all radio links.

Table:
IE "DL-FDPCH-InfoCommon"

-- ASN1START

DL-FDPCH-InfoCommon-r6 ::=


SEQUENCE {


dl-FDPCH-PowerControlInfo


DL-DPCH-PowerControlInfo


OPTIONAL,


dl-FDPCH-TPCcommandErrorRate

INTEGER (1..16)

OPTIONAL

}

-- ASN1STOP

Table:
IE "DL-FDPCH-InfoCommon" details

	Element/Group name
	Description
	Vers

	dl-FDPCH-PowerControlInfo
	Downlink F-DPCH power control information [29]
	REL-6

	dl-FDPCH-TPCcommandErrorRate
	The TPC command error rate target: the actual value (range: 0.01 to 0.10 by step 0.01) is the "IE value" * 0.01.

The "IE values" 11 to 16 are spare values and shall not be used in this version of the protocol.
	REL-6


--
E-DPCCH-Info
The IE "E-DPCCH-Info" contains the configuration information for E-DPCCH.

Table:
IE "E-DPCCH-Info"

-- ASN1START

E-DPCCH-Info ::=




SEQUENCE {


e-DPCCH-DPCCH-PowerOffset


INTEGER (0..8),


happyBit-DelayCondition



HappyBit-DelayCondition

}

E-DPCCH-Info-r7 ::=




SEQUENCE {


e-DPCCH-DPCCH-PowerOffset


INTEGER (0..8),


happyBit-DelayCondition



HappyBit-DelayCondition,


e-TFCI-Boost





INTEGER (0..127)




OPTIONAL,


e-TFCI-BetaED-Switch



ENUMERATED { etfci-0, etfci-128 }
OPTIONAL
}

HappyBit-DelayCondition ::=


ENUMERATED { 











ms2, ms10, ms20, ms50, ms100, ms200, ms500, ms1000 }

-- ASN1STOP

Table:
IE "E-DPCCH-Info" details

	Element/Group name
	Description
	Vers

	e-DPCCH-DPCCH-PowerOffset
	E-DPCCH/DPCCH power offset: refers to quantization of the power offset in [28].
	REL-6

	happyBit-DelayCondition
	Happy bit delay condition: values in ms. To be used when determining the setting of the happy bit (see [15]).
	REL-6

	e-TFCI-Boost
	E-TFCI boost threshold, beyond which boosting of E-DPCCH is enabled.
	REL-7

	e-TFCI-BetaED-Switch
	E-TFCI BetaED Switch, values: 0 and 128. E-TFCI threshold used for the computation of the gain factor ed  according to [29]
	REL-7


--
E-DPCCH-Info
The IE "E-DPCCH-Info" contains the configuration information for E-DPCCH.

Table:
IE "E-DPCCH-Info"

-- ASN1START

E-DPDCH-Info ::=




SEQUENCE {


e-TFCI-TableIndex




INTEGER (0..1),


e-DCH-MinimumSet-E-TFCI



INTEGER (0..127)




OPTIONAL,


reference-E-TFCIs




E-DPDCH-Reference-E-TFCIList,


maxChannelisationCodes



E-DPDCH-MaxChannelisationCodes,


pl-NonMax






INTEGER (11..25),


schedulingInfoConfiguration


E-DPDCH-SchedulingInfoConfiguration,


threeIndexStepThreshold



INTEGER (0..37)





OPTIONAL,


twoIndexStepThreshold



INTEGER (0..37)





OPTIONAL

}

E-DPDCH-Info-r7 ::=




SEQUENCE {


e-TFCI-TableIndex




INTEGER (0..1),


e-DCH-MinimumSet-E-TFCI



INTEGER (0..127)




OPTIONAL,


reference-E-TFCIs




E-DPDCH-Reference-E-TFCIList-r7,


maxChannelisationCodes



E-DPDCH-MaxChannelisationCodes,


pl-NonMax






INTEGER (11..25),


schedulingInfoConfiguration


E-DPDCH-SchedulingInfoConfiguration,


threeIndexStepThreshold



INTEGER (0..37)





OPTIONAL,


twoIndexStepThreshold



INTEGER (0..37)





OPTIONAL

}

E-DPDCH-Reference-E-TFCIList ::=
SEQUENCE (SIZE (1..8)) OF SEQUENCE {


reference-E-TFCI




INTEGER (0..127),


reference-E-TFCI-PO




INTEGER (0..29)

}

E-DPDCH-Reference-E-TFCIList-r7 ::=
SEQUENCE (SIZE (1..8)) OF SEQUENCE {


reference-E-TFCI




INTEGER (0..127),


reference-E-TFCI-PO




INTEGER (0..31)

}

E-DPDCH-MaxChannelisationCodes ::=
ENUMERATED {











sf256, sf128, sf64, sf32, sf16, sf8, sf4, sf4x2, sf2x2,










sf4x2-and-sf2x2 }

E-DPDCH-SchedulingInfoConfiguration ::= SEQUENCE {


periodicityOfSchedInfo-NoGrant

E-DPDCH-PeriodicyOfSchedInfo

OPTIONAL,


periodicityOfSchedInfo-Grant

E-DPDCH-PeriodicyOfSchedInfo

OPTIONAL,


powerOffsetForSchedInfo



INTEGER (0..6)
}
E-DPDCH-PeriodicyOfSchedInfo ::=
ENUMERATED {











everyEDCHTTI, ms4, ms10, ms20, ms50, ms100, ms200, ms500,











ms1000 }

-- ASN1STOP

Table:
IE "E-DPCCH-Info" details

	Element/Group name
	Description
	Vers

	e-TFCI-TableIndex
	E-TFCI table index: indicates which standardised E-TFCI TB size table shall be used. NOTE 1.
	REL-6

	e-DCH-MinimumSet-E-TFCI
	E-DCH minimum set E-TFCI: see [15]; absence means no E-DCH minimum set.
	REL-6

	reference-E-TFCIs
	Reference E-TFCIs
	REL-6

	>reference-E-TFCI
	Reference E-TFCI: see [29].
	REL-6

	>reference-E-TFCI-PO
	Reference E-TFCI PO: refers to quantization of the power offset in [28].
	REL-6

	
	Values 30 and 31 are only used for E-TFCI > ETFCI Boost.
	REL-7

	maxChannelisationCodes
	Maximum channelisation codes, values: 256, 128, 64, 32 16, 8, 4, 2*4, 2*2 and (2*4 + 2*2)
	REL-6

	pl-NonMax
	PL(non-max) as defined in [27], range: 0.44 to 1.00 by step 0.04. Actual value is "IE value" * 0.04.
	REL-6

	schedulingInfoConfiguration
	Scheduling Information Configuration
	REL-6

	>periodicityOfSchedInfo-NoGrant
	Periodicity for Scheduling Info – no grant: values in ms. NOTE 2.

If absent:  “no report”.
	REL-6

	>periodicityOfSchedInfo-Grant
	Periodicity for Scheduling Info –grant: values in ms. NOTE 2.

If absent:  “no report”.
	REL-6

	>powerOffsetForSchedInfo
	Power Offset for Scheduling Info: only used when no MACd PDUs are included in the same MACe PDU. Unit is in dB.
	REL-6

	threeIndexStepThreshold
	3-Index-Step Threshold: refers to an index in the “SG-Table” [15]. Default value is 0. NOTE 1 and 3.
	REL-6

	twoIndexStepThreshold
	2-Index-Step Threshold: refers to an index in the “SG-Table” [15]. Default value is 0. NOTE 1 and 3.
	REL-6

	NOTE 1: 
If the UE is operating in 16QAM mode, the value of “E-TFCI table index” is increased by 2, and indices in the SG-Table refer to Scheduling Grant Table 2 in [15].
NOTE 2:
If the Periodicity is set to 4ms and the E-DCH TTI is set to 10ms, the UE shall interpret the periodicity value as 10ms.

NOTE 3:
If the 3-index-Step Threshold value is greater than 2-index-Step Threshold, the UE behaviour is unspecified.


--
UL-16QAM-Settings
The IE "UL-16QAM-Settings" contains the configuration information for uplink 16QAM.

Table:
IE "UL-16QAM-Settings"

-- ASN1START

UL-16QAM-Settings ::=



SEQUENCE {


delta-T2TP






INTEGER (0..6),


beta-Ed-Gain-E-AGCH-Table-Selection
INTEGER (0..1)

}

-- ASN1STOP

Table:
IE "UL-16QAM-Settings" details

	Element/Group name
	Description
	Vers

	delta-T2TP
	Delta T2TP
	REL-7

	beta-Ed-Gain-E-AGCH-Table-Selection
	BetaEd gain E-AGCH table selection
	REL-7


--
UL-DPCH-Info
The IE "UL-DPCH-Info" contains the configuration information for uplink DPCH.

Table:
IE "UL-DPCH-Info"

-- ASN1START

UL-DPCH-Info ::=




SEQUENCE {


ul-DPCH-PowerControlInfo


UL-DPCH-PowerControlInfo


OPTIONAL,


dpdchPresence





CHOICE {



present







SEQUENCE {




numberOfDPDCH





INTEGER (1..maxDPDCH-UL)
DEFAULT 1,




spreadingFactor





SpreadingFactor


},



notPresent






NULL


},

tfci-Existence





BOOLEAN
}

SpreadingFactor ::=




ENUMERATED { sf4, sf8, sf16, sf32, sf64, sf128, sf256 }

-- ASN1STOP

Table:
IE "UL-DPCH-Info" details

	Element/Group name
	Description
	Vers

	ul-DPCH-PowerControlInfo
	Uplink DPCH power control information
	REL-5

	numberOfDPDCH
	Number of DPDCH
	REL-5

	spreadingFactor
	Spreading factor: the IE specifies the minimum allowed SF of the channelisation code for data part.
	REL-5

	tfci-Existence
	TFCI existence: TRUE means existence.
	REL-5


--
UL-DPCH-PowerControlInfo
The IE "UL-DPCH-PowerControlInfo" contains the parameters used by UE to set DPCH initial output power and to use for closed-loop power control in FDD and 1.28 Mcps TDD and the parameters for uplink open loop power control in 3.84 Mcps TDD and 7.68 Mcps TDD.

Table:
IE "UL-DPCH-PowerControlInfo"

-- ASN1START

UL-DPCH-PowerControlInfo ::=

SEQUENCE {


dpcch-PowerOffset




INTEGER (-82..-3),


pc-Preamble






INTEGER (0..7),


sRB-delay






INTEGER (0..7)
}

-- ASN1STOP

Table:
IE "UL-DPCH-PowerControlInfo" details

	Element/Group name
	Description
	Vers

	dpcch-PowerOffset
	DPCCH power offset in dB.
	REL-5

	pc-Preamble
	PC preamble in number of frames.
	REL-5

	sRB-delay
	SRB delay in number of frames.
	REL-5


--
UL-EDCH-Information
The IE "UL-EDCH-Information" contains the configuration information for uplink EDCH.

Table:
IE "UL-EDCH-Information"

-- ASN1START

UL-EDCH-Information-r6 ::=


SEQUENCE {


mac-es-e-resetIndicator



ENUMERATED { true }




OPTIONAL,


e-DPCCH-Info





E-DPCCH-Info





OPTIONAL,


e-DPDCH-Info





E-DPDCH-Info





OPTIONAL,


schedulingTransmConfiguration

E-DPDCH-SchedulingTransmConfiguration
OPTIONAL

}

UL-EDCH-Information-r7 ::=


SEQUENCE {


mac-es-e-resetIndicator



ENUMERATED { true }




OPTIONAL,


e-DPCCH-Info





E-DPCCH-Info-r7





OPTIONAL,


e-DPDCH-Info





E-DPDCH-Info-r7





OPTIONAL,


schedulingTransmConfiguration

E-DPDCH-SchedulingTransmConfiguration
OPTIONAL,


ul-16QAM-Settings




UL-16QAM-Settings




OPTIONAL

}
E-DPDCH-SchedulingTransmConfiguration ::= SEQUENCE {


ms2-SchedTransmGrantHARQAlloc

BIT STRING (SIZE (8))



OPTIONAL,


servingGrant





SEQUENCE {



value







INTEGER (0..38),



primary-Secondary-GrantSelector

ENUMERATED { primary, secondary }


}

OPTIONAL

}

-- ASN1STOP

Table:
IE "UL-EDCH-Information" details

	Element/Group name
	Description
	Vers

	mac-es-e-resetIndicator
	MAC-es/e reset indicator: TRUE Indicates the MAC-es/e entity needs to be reset.
	REL-6

	e-DPCCH-Info
	E-DPCCH information
	REL-6

	e-DPDCH-Info
	E-DPDCH information
	REL-6

	ul-16QAM-Settings
	UL 16QAM settings: the presence of this IE indicates that the UE shall operate in 16QAM mode; the absence indicates that the UE shall not operate in 16QAM mode.
	REL-7

	E-DPDCH-SchedulingTransmConfiguration
	Scheduled Transmission configuration
	REL-6

	>ms2-SchedTransmGrantHARQAlloc
	2ms scheduled transmission grant HARQ process allocation: MAC-d PDUs belonging to MAC-d flows not configured with a “Max MAC-e PDU contents size” are only allowed to be transmitted in those processes for which the bit is set to “1”. Bit 0 corresponds to HARQ process 0; bit 1 corresponds to HARQ process 1; etc. Bit 0 is the first/leftmost bit of the bit string.

If absent: transmission in all HARQ processes is allowed. 
	REL-6

	>servingGrant
	Serving Grant
	REL-6

	>>value
	Serving Grant value: the values 0 to 37 indicate E-DCH serving grant index as defined in [15]; the value 38 means zero grant.
	REL-6

	>>primary-Secondary-GrantSelector
	Primary/Secondary Grant Selector: indicates whether the Serving Grant is received with a Primary E-RNTI or Secondary E-RNTI.
	REL-6


10.3.98
End of information element definitions

Table:
End of IE definitions
-- ASN1START

-- Note: the following IEs are referenced but only defined with a dummy (NULL) contents.
BEACON-PL-Est ::=





NULL
DHS-Sync ::=






NULL
DL-InformationPerRL-List-r5 ::=


NULL
DL-InformationPerRL-List-r6 ::=


NULL
DL-InformationPerRL-List-r7 ::=


NULL
DL-InformationPerRL-List-v6b0ext ::=
NULL
HARQ-Preamble-Mode ::=




NULL
END

-- ASN1STOP

10.3.99
Multiplicity values and type constraint values
Table:
Definition of multiplicity and type constraint values
-- ASN1START

Constant-definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

maxDPDCH-UL




INTEGER ::= 6

END

-- ASN1STOP

Annex B
ExtractASN1
An example of a simple C++ program for the extraction of the ASN.1 code from the interleaved ASN.1 and tabular example given in the Annex A above.
//
extractASN1.cpp
COPYRIGHT (C) 2007 by Ericsson AB, Sweden

//

Author: Sven Ekemark

//

//

The program reads a plain text file (.txt) from 'cin' and searches it for ASN.1 start and
//

stop tags: "-- ASN1START" and "-- ASN1STOP" (respectively).

//

//

All text lines (with ASN.1 code) following an 'ASN.1 start tag' to the next 'ASN.1 stop tag'
//

are copied to 'cout'. The text lines including the ASN.1 start and stop tags are not copied.
//

Only the first ASN.1 start or stop tag at each line is considered.

#include <iostream>
#include <cstdlib>
const int MAX_LINE_SIZE = 256;

// Max number of line characters is 255 (= 256-1)
const char *asn1StartTag = "-- ASN1START";

const char *asn1StopTag  = "-- ASN1STOP";

const char *failMsg = "-- WARNING (extractASN1): Input line truncated at ASN.1 line ";

const char *infoMsg_0 = "-- INFORMATION (extractASN1): ";

const char *infoMsg_1 = " warning message(s)";

int css_find( const char *, const char * );
int main(void)

{


using namespace std;

char inpLine[MAX_LINE_SIZE];


int asn1LineCount = 0;


int asn1FailCount = 0;


bool asn1 = false;


cin.getline(inpLine, MAX_LINE_SIZE);


while (!cin.eof())


{



bool inpFail = cin.fail();



if (inpFail)



{




char ch;




cin.clear(); do { cin.get(ch); } while (ch != '\n');



}



if (asn1)



{




if (css_find(asn1StopTag, inpLine) < 0)




{





asn1LineCount++;





if (inpFail)





{






asn1FailCount++;






cout << failMsg << asn1LineCount << endl;





}





cout << inpLine << endl;




}




else asn1 = false;



}



else if (css_find(asn1StartTag, inpLine) >= 0) asn1 = true;



cin.getline(inpLine, MAX_LINE_SIZE);


}


if (asn1FailCount) cout << infoMsg_0 << asn1FailCount << infoMsg_1 << endl;


return 0;

}
//
css_find()
COPYRIGHT (C) 2007 by Ericsson AB, Sweden

//

Author: Sven Ekemark

//

//

The procedure finds the first occurrence of the C string 'str1' in the C string 'str2'.
//

//

Returns the position (0..max) of 'str1', if it is found in 'str2'; returns -1 if it is
//

not found.

int css_find( const char *str1, const char *str2 )

{


const char *p1, *p2;


int strPos = 0;


do


{



p1 = str1;



p2 = &str2[strPos++];



while (*p1 && *p1 == *p2) { p1++; p2++; }


}


while (*p1 && *p2);


if (*p1) strPos = 0;


return (strPos-1);

}

