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Comments and Guidelines to ASN.1 coding
Joey Chou
Intel
Alessandro Triglia

Bancroft Scott

OSS Nokalva, Inc
I. Introduction

This contribution provides some comments and guidelines to ASN.1 coding, as listed in the following.  

1. The sixty-five MAC control message types are collected into a choice type (MAC-Control-Msg-Type). The MAC-Control-Msg-Type choice index (which is implicitly encoded by PER) is sufficient to identify the MAC control message being carried in any MAC-Control-Message value; there is no need to include a message-type identifier field in each message type definition. After the receiver decodes the MAC message, it can get the index to the CHOICE of the message. Therefore, MAC-Control-Msg-Type in both tables in section 16.2.3 and ASN.1 code in Annex P.2 can be removed. 
2. The ASN.1 code in Annex P should have only one module. Therefore, it should have one instance of 
MacControlMsg DEFINITIONS AUTOMATIC TAGS ::= BEGIN 

END

3. In the tables there are several fields whose sole purpose seems to be to determine the number of occurrences (or the presence/absence) of a subsequent field or set of fields.
For example, numOfBsIndex in AAI-SCN-REP indicates the number of elements in nbrBsIndexList, and does not seem to have any other meaning. In ASN.1, the length of the present value of a SEQUENCE-OF or the presence/absence of an optional component in the present value will always be implicitly encoded by PER, and so there is no need to include any control fields in the ASN.1 definitions.
Example #1,
nbrBsIndexList  SEQUENCE (SIZE(1..15)) OF INTEGER (0..255) OPTIONAL,

It means nbrBsIndexList is optional, if present, nbrBsIndexList can have 1 element, 2 elements, or upto 15 elements.
Example #2,

nbrBsIndexList  SEQUENCE (SIZE(0..15)) OF INTEGER (0..255),

In practice, example #2 is similar to example #1, although the encodings are different and there is a subtle difference in semantics (an absent container vs. an empty container).
To use the ASN.1 definitions as show in above examples, it is assumed that if the elements are present, they should be contiguous, and start from the 1st element. 
4. There was no use of ASN.1 extensibility in the ASN.1 specification in Draft 5.  We think it would be useful to add an extension marker to certain type definitions, such as sequence types that may need to be extended with new components in a later version of the standard or enumerated types that may need to be extended with new enumeration items.  

‘...’ extension marker to allow extension of messages in a new version of the specification w/o breaking compatibility. With an extension marker, the decoder will be able to detect the presence of unknown attributes and will be able to ignore them and continue decoding the remainder of the message.  Withoutan extension marker, the decoder will fail when it encounters new attributes. . Extension marks can be placed in CHOICE or SEQUENCE, or ENUMERATION, but has to be placed at the end of CHOICE, SEQUENCE or ENUMERATION

5. In the definition of an ASN.1 enumerated type there is usually no need to indicate the numeric value associated with each enumeration item; the default values (a series of non-negative integers starting from 0) are adequate in most cases.  ASN.1 compilers typically generate a set of manifest constants for the values of each enumeration, so that applications can use those manifest constants instead of the values.  Moreover, when PER is used, the encodings are affected by the relative order of the enumeration values but not by the values themselves.  (So, for example, an enumerated type with values 1, 2, 3 has exactly the same PER encoding as an enumerated type with values 17, 49, 103, or 0, 1, 2.)   We have deleted the values from all enumerated types (the default values will be used).
For example
schedulingImpact              ENUMERATED {

                                   dlUlProhibited,

                                       dlProhibited,

                                   ulProhibited},

clcType                         ENUMERATED {

                                    typeI,

                                    typeIIsubtype1,

                                    typeIIsubtype2,

                                    typeIIsubtype3,

                                    typeIII},
II. Proposed text
II.1 Proposed text 1

Annex P.2 MAC Control Message Definitions
------------------------------------------------- Start of proposed text --------------------------------------------------
-- Scan Request Message

AAI-SCN-REQ ::= SEQUENCE {         

    messageType                    OCTET STRING (SIZE(1)),

    scanDuration                   INTEGER (0..255),

    scanPurpose                    ScanPurposeSet,

    interleaving                   INTEGER (0..255),

    scanIteration                  INTEGER (0..63),

    recommendStartSuperFrame       INTEGER (0..63) OPTIONAL,

    recommendStartFrame            StartFrameNumber OPTIONAL,

    numOfRecommendBsIndex          INTEGER (0..63) OPTIONAL,

    configChangeCount              INTEGER (0..255) OPTIONAL,

nbrBsIndexList                 NbrBsIndexSet OPTIONAL,

nbrBsIndexList                 SEQUENCE (SIZE(1..63)) OF

                                   INTEGER (0..255) OPTIONAL,
    numOfRecommendBsFull           INTEGER (0..63) OPTIONAL,

    nbrFullBsidList                NbrFullBsidSet OPTIONAL,
    nbrFullBsidList                SEQUENCE (SIZE(1..63)) OF

                                      BsIdentifier OPTIONAL,
    numOfRecommendPreambleIndex    INTEGER (0..15) OPTIONAL,

    preambleIndexList              PreambleIndexSet OPTIONAL,

    preambleIndexList              SEQUENCE (SIZE(1..15)) OF

                                   INTEGER (0..63) OPTIONAL,
    nbrBsCarrierIndexList          SEQUENCE (SIZE(1..63)) OF

                                   BsCarrierIndexSet OPTIONAL,
    numOfCarrierIndexInSbs         INTEGER (0..63) OPTIONAL,

    sbsCarrierIndexList            SbsCarrierIndexSet OPTIONAL

    sbsCarrierIndexList            SEQUENCE (SIZE(1..15)) OF

                                       INTEGER (0..63) OPTIONAL
    }

-- Scan Response Message

AAI-SCN-RSP ::= SEQUENCE {         

    messageType                    OCTET STRING (SIZE(1)),

    scanDuration                   INTEGER (0..255),

    scanPurpose                    ScanPurposeSet,

    reportMode                     ReportModeSet,

    reportMetric                   ReportMetricSet,

    reportPeriod                   INTEGER (0..255),

    startSuperFrame                INTEGER (0..63) OPTIONAL,

    startFrameInSf                 StartFrameNumber OPTIONAL,

    interleaving                   INTEGER (0..255),

    scanIteration                  INTEGER (0..63),

    numOfRecommendBsIndex          INTEGER (0..63) OPTIONAL,

    configChangeCount              INTEGER (0..255) OPTIONAL,

nbrBsIndexList                 NbrBsIndexSet OPTIONAL,

nbrBsIndexList                 SEQUENCE (SIZE(1..63)) OF

                                      INTEGER (0..255) OPTIONAL,
    numOfRecommendBsFull           INTEGER (0..63) OPTIONAL,

    nbrFullBsidList                NbrFullBsidSet OPTIONAL,
    nbrFullBsidList                SEQUENCE (SIZE(1..63)) OF

                                      BsIdentifier OPTIONAL,
    numOfRecommendPreambleIndex    INTEGER (0..15) OPTIONAL,

    preambleIndexList              SEQUENCE (SIZE(1..15)) OF

                                   INTEGER (0..63) OPTIONAL,
    nbrBsCarrierIndexList          NbrBsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndexList          SEQUENCE (SIZE(1..63)) OF

                                   BsCarrierIndexSet OPTIONAL,
    numOfCarrierIndexInSbs         INTEGER (0..63) OPTIONAL,

    sbsCarrierIndexList            SEQUENCE (SIZE(1..15)) OF

                                       INTEGER (0..63) OPTIONAL
    }

-- Scan Report Message

AAI-SCN-REP ::= SEQUENCE {         

    messageType                    OCTET STRING (SIZE(1)),

    reportMode                     ReportModeSet,

    reportMetric                   ReportMetricSet,

    bsCinrMean                     INTEGER (0..255) OPTIONAL,

    bsRssiMean                     INTEGER (0..255) OPTIONAL,

    relativeDelay                  INTEGER (0..255) OPTIONAL,        

    bsRtdn                         INTEGER (0..255) OPTIONAL,

    numOfBsIndex                   INTEGER (0..63) OPTIONAL,

    configChangeCount              INTEGER (0..255) OPTIONAL,

nbrBsIndexList                 NbrBsIndexSet OPTIONAL,

nbrBsIndexList                 SEQUENCE (SIZE(1..63)) OF

                                      INTEGER (0..255) OPTIONAL,
    numOfRecommendBsFull           INTEGER (0..63) OPTIONAL,

    nbrFullBsidList                NbrFullBsidSet OPTIONAL,
    nbrFullBsidList                SEQUENCE (SIZE(1..63)) OF

                                      BsIdentifier OPTIONAL,
    numOfRecommendPreambleIndex    INTEGER (0..15) OPTIONAL,

    preambleIndexList              SEQUENCE (SIZE(1..15)) OF

                                   INTEGER (0..63) OPTIONAL,
    nbrBsCarrierIndexList          SEQUENCE (SIZE(1..63)) OF

                                   BsCarrierIndexSet OPTIONAL
    }

ScanPurposeSet ::=                 ENUMERATED {

                                     listedInNbrAdv    (0),

                                     notListedInNbrAdv (1)}

ReportModeSet ::=                  ENUMERATED {

                                     noReport           (0),

                                     periodicReport     (1),

                                     eventTriggerReport (2),

                                     oneTimeScanReport  (3)}

ReportMetricSet ::=                ENUMERATED {

                                     bsCinrMean    (0),

                                     bsRssiMean    (1),

                                     relativeDelay (2),

                                     bsRtd         (3)}

StartFrameNumber ::=               ENUMERATED {

                                     firstFrame  (0),

                                     secondFrame (1),   

                                     thirdFrame  (2),

                                     fourthFrame (3)}

NbrBsIndexSet ::= SEQUENCE {

    nbrBsIndex1                    INTEGER (0..255) OPTIONAL,

    nbrBsIndex2                    INTEGER (0..255) OPTIONAL,

    nbrBsIndex3                    INTEGER (0..255) OPTIONAL,

    nbrBsIndex4                    INTEGER (0..255) OPTIONAL,

    nbrBsIndex5                    INTEGER (0..255) OPTIONAL,

    nbrBsIndex6                    INTEGER (0..255) OPTIONAL,

    nbrBsIndex7                    INTEGER (0..255) OPTIONAL,

    nbrBsIndex8                    INTEGER (0..255) OPTIONAL,

    nbrBsIndex9                    INTEGER (0..255) OPTIONAL,

    nbrBsIndex10                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex11                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex12                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex13                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex14                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex15                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex16                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex17                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex18                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex19                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex20                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex21                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex22                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex23                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex24                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex25                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex26                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex27                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex28                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex29                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex30                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex31                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex32                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex33                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex34                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex35                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex36                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex37                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex38                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex39                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex40                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex41                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex42                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex43                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex44                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex45                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex46                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex47                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex48                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex49                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex50                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex51                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex52                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex53                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex54                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex55                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex56                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex57                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex58                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex59                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex60                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex61                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex62                   INTEGER (0..255) OPTIONAL,

    nbrBsIndex63                   INTEGER (0..255) OPTIONAL

}
BsIdentifier ::= SEQUENCE {

    operatorId                     INTEGER (0..15777215),

    baseStationId                  INTEGER (0..15777215)

}

NbrFullBsidSet ::= SEQUENCE {

    nbrFullBsid1                   BsIdentifier OPTIONAL,

    nbrFullBsid2                   BsIdentifier OPTIONAL,

    nbrFullBsid3                   BsIdentifier OPTIONAL,

    nbrFullBsid4                   BsIdentifier OPTIONAL,

    nbrFullBsid5                   BsIdentifier OPTIONAL,

    nbrFullBsid6                   BsIdentifier OPTIONAL,

    nbrFullBsid7                   BsIdentifier OPTIONAL,

    nbrFullBsid8                   BsIdentifier OPTIONAL,

    nbrFullBsid9                   BsIdentifier OPTIONAL,

    nbrFullBsid10                  BsIdentifier OPTIONAL,

    nbrFullBsid11                  BsIdentifier OPTIONAL,

    nbrFullBsid12                  BsIdentifier OPTIONAL,

    nbrFullBsid13                  BsIdentifier OPTIONAL,

    nbrFullBsid14                  BsIdentifier OPTIONAL,

    nbrFullBsid15                  BsIdentifier OPTIONAL,

    nbrFullBsid16                  BsIdentifier OPTIONAL,

    nbrFullBsid17                  BsIdentifier OPTIONAL,

    nbrFullBsid18                  BsIdentifier OPTIONAL,

    nbrFullBsid19                  BsIdentifier OPTIONAL,

    nbrFullBsid20                  BsIdentifier OPTIONAL,

    nbrFullBsid21                  BsIdentifier OPTIONAL,

    nbrFullBsid22                  BsIdentifier OPTIONAL,

    nbrFullBsid23                  BsIdentifier OPTIONAL,

    nbrFullBsid24                  BsIdentifier OPTIONAL,

    nbrFullBsid25                  BsIdentifier OPTIONAL,

    nbrFullBsid26                  BsIdentifier OPTIONAL,

    nbrFullBsid27                  BsIdentifier OPTIONAL,

    nbrFullBsid28                  BsIdentifier OPTIONAL,

    nbrFullBsid29                  BsIdentifier OPTIONAL,

    nbrFullBsid30                  BsIdentifier OPTIONAL,

    nbrFullBsid31                  BsIdentifier OPTIONAL,

    nbrFullBsid32                  BsIdentifier OPTIONAL,

    nbrFullBsid33                  BsIdentifier OPTIONAL,

    nbrFullBsid34                  BsIdentifier OPTIONAL,

    nbrFullBsid35                  BsIdentifier OPTIONAL,

    nbrFullBsid36                  BsIdentifier OPTIONAL,

    nbrFullBsid37                  BsIdentifier OPTIONAL,

    nbrFullBsid38                  BsIdentifier OPTIONAL,

    nbrFullBsid39                  BsIdentifier OPTIONAL,

    nbrFullBsid40                  BsIdentifier OPTIONAL,

    nbrFullBsid41                  BsIdentifier OPTIONAL,

    nbrFullBsid42                  BsIdentifier OPTIONAL,

    nbrFullBsid43                  BsIdentifier OPTIONAL,

    nbrFullBsid44                  BsIdentifier OPTIONAL,

    nbrFullBsid45                  BsIdentifier OPTIONAL,

    nbrFullBsid46                  BsIdentifier OPTIONAL,

    nbrFullBsid47                  BsIdentifier OPTIONAL,

    nbrFullBsid48                  BsIdentifier OPTIONAL,

    nbrFullBsid49                  BsIdentifier OPTIONAL,

    nbrFullBsid50                  BsIdentifier OPTIONAL,

    nbrFullBsid51                  BsIdentifier OPTIONAL,

    nbrFullBsid52                  BsIdentifier OPTIONAL,

    nbrFullBsid53                  BsIdentifier OPTIONAL,

    nbrFullBsid54                  BsIdentifier OPTIONAL,

    nbrFullBsid55                  BsIdentifier OPTIONAL,

    nbrFullBsid56                  BsIdentifier OPTIONAL,

    nbrFullBsid57                  BsIdentifier OPTIONAL,

    nbrFullBsid58                  BsIdentifier OPTIONAL,

    nbrFullBsid59                  BsIdentifier OPTIONAL,

    nbrFullBsid60                  BsIdentifier OPTIONAL,

    nbrFullBsid61                  BsIdentifier OPTIONAL,

    nbrFullBsid62                  BsIdentifier OPTIONAL,

    nbrFullBsid63                  BsIdentifier OPTIONAL

}
PreambleIndexSet ::= SEQUENCE {

    peambleIndex1                  INTEGER (0..63) OPTIONAL,

    peambleIndex2                  INTEGER (0..63) OPTIONAL,

    peambleIndex3                  INTEGER (0..63) OPTIONAL,

    peambleIndex4                  INTEGER (0..63) OPTIONAL,

    peambleIndex5                  INTEGER (0..63) OPTIONAL,

    peambleIndex6                  INTEGER (0..63) OPTIONAL,

    peambleIndex7                  INTEGER (0..63) OPTIONAL,

    peambleIndex8                  INTEGER (0..63) OPTIONAL,

    peambleIndex9                  INTEGER (0..63) OPTIONAL,

    peambleIndex10                 INTEGER (0..63) OPTIONAL,

    peambleIndex11                 INTEGER (0..63) OPTIONAL,

    peambleIndex12                 INTEGER (0..63) OPTIONAL,

    peambleIndex13                 INTEGER (0..63) OPTIONAL,

    peambleIndex14                 INTEGER (0..63) OPTIONAL,

    peambleIndex15                 INTEGER (0..63) OPTIONAL

}

NbrBsCarrierIndexSet ::= SEQUENCE {   

    nbrBsCarrierIndex1             BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex2             BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex3             BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex4             BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex5             BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex6             BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex7             BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex8             BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex9             BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex10            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex11            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex12            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex13            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex14            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex15            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex16            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex17            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex18            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex19            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex20            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex21            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex22            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex23            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex24            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex25            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex26            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex27            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex28            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex29            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex30            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex31            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex32            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex33            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex34            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex35            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex36            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex37            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex38            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex39            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex40            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex41            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex42            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex43            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex44            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex45            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex46            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex47            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex48            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex49            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex50            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex51            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex52            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex53            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex54            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex55            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex56            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex57            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex58            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex59            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex60            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex61            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex62            BsCarrierIndexSet OPTIONAL,

    nbrBsCarrierIndex63            BsCarrierIndexSet OPTIONAL

}
BsCarrierIndexSet ::= SEQUENCE {

    numOfRecommendCarrierIndex     INTEGER (0..63) OPTIONAL,

    carrierIndexList               CarrierIndexSet OPTIONAL

}

CarrierIndexSet ::= SEQUENCE {

    carrierIndex1                  INTEGER (0..63) OPTIONAL,

    carrierIndex2                  INTEGER (0..63) OPTIONAL,

    carrierIndex3                  INTEGER (0..63) OPTIONAL,

    carrierIndex4                  INTEGER (0..63) OPTIONAL,

    carrierIndex5                  INTEGER (0..63) OPTIONAL,

    carrierIndex6                  INTEGER (0..63) OPTIONAL,

    carrierIndex7                  INTEGER (0..63) OPTIONAL,

    carrierIndex8                  INTEGER (0..63) OPTIONAL,

    carrierIndex9                  INTEGER (0..63) OPTIONAL,

    carrierIndex10                 INTEGER (0..63) OPTIONAL,

    carrierIndex11                 INTEGER (0..63) OPTIONAL,

    carrierIndex12                 INTEGER (0..63) OPTIONAL,

    carrierIndex13                 INTEGER (0..63) OPTIONAL,

    carrierIndex14                 INTEGER (0..63) OPTIONAL,

    carrierIndex15                 INTEGER (0..63) OPTIONAL,

    carrierIndex16                 INTEGER (0..63) OPTIONAL,

    carrierIndex17                 INTEGER (0..63) OPTIONAL,

    carrierIndex18                 INTEGER (0..63) OPTIONAL,

    carrierIndex19                 INTEGER (0..63) OPTIONAL,

    carrierIndex20                 INTEGER (0..63) OPTIONAL,

    carrierIndex21                 INTEGER (0..63) OPTIONAL,

    carrierIndex22                 INTEGER (0..63) OPTIONAL,

    carrierIndex23                 INTEGER (0..63) OPTIONAL,

    carrierIndex24                 INTEGER (0..63) OPTIONAL,

    carrierIndex25                 INTEGER (0..63) OPTIONAL,

    carrierIndex26                 INTEGER (0..63) OPTIONAL,

    carrierIndex27                 INTEGER (0..63) OPTIONAL,

    carrierIndex28                 INTEGER (0..63) OPTIONAL,

    carrierIndex29                 INTEGER (0..63) OPTIONAL,

    carrierIndex30                 INTEGER (0..63) OPTIONAL,

    carrierIndex31                 INTEGER (0..63) OPTIONAL,

    carrierIndex32                 INTEGER (0..63) OPTIONAL,

    carrierIndex33                 INTEGER (0..63) OPTIONAL,

    carrierIndex34                 INTEGER (0..63) OPTIONAL,

    carrierIndex35                 INTEGER (0..63) OPTIONAL,

    carrierIndex36                 INTEGER (0..63) OPTIONAL,

    carrierIndex37                 INTEGER (0..63) OPTIONAL,

    carrierIndex38                 INTEGER (0..63) OPTIONAL,

    carrierIndex39                 INTEGER (0..63) OPTIONAL,

    carrierIndex40                 INTEGER (0..63) OPTIONAL,

    carrierIndex41                 INTEGER (0..63) OPTIONAL,

    carrierIndex42                 INTEGER (0..63) OPTIONAL,

    carrierIndex43                 INTEGER (0..63) OPTIONAL,

    carrierIndex44                 INTEGER (0..63) OPTIONAL,

    carrierIndex45                 INTEGER (0..63) OPTIONAL,

    carrierIndex46                 INTEGER (0..63) OPTIONAL,

    carrierIndex47                 INTEGER (0..63) OPTIONAL,

    carrierIndex48                 INTEGER (0..63) OPTIONAL,

    carrierIndex49                 INTEGER (0..63) OPTIONAL,

    carrierIndex50                 INTEGER (0..63) OPTIONAL,

    carrierIndex51                 INTEGER (0..63) OPTIONAL,

    carrierIndex52                 INTEGER (0..63) OPTIONAL,

    carrierIndex53                 INTEGER (0..63) OPTIONAL,

    carrierIndex54                 INTEGER (0..63) OPTIONAL,

    carrierIndex55                 INTEGER (0..63) OPTIONAL,

    carrierIndex56                 INTEGER (0..63) OPTIONAL,

    carrierIndex57                 INTEGER (0..63) OPTIONAL,

    carrierIndex58                 INTEGER (0..63) OPTIONAL,

    carrierIndex59                 INTEGER (0..63) OPTIONAL,

    carrierIndex60                 INTEGER (0..63) OPTIONAL,

    carrierIndex61                 INTEGER (0..63) OPTIONAL,

    carrierIndex62                 INTEGER (0..63) OPTIONAL,

    carrierIndex63                 INTEGER (0..63) OPTIONAL

}

SbsCarrierIndexSet ::= SEQUENCE {   

    sbsCarrierIndex1               INTEGER (0..63) OPTIONAL,

    sbsCarrierIndex2               INTEGER (0..63) OPTIONAL,

    sbsCarrierIndex3               INTEGER (0..63) OPTIONAL,

    sbsCarrierIndex4               INTEGER (0..63) OPTIONAL,

    sbsCarrierIndex5               INTEGER (0..63) OPTIONAL,

    sbsCarrierIndex6               INTEGER (0..63) OPTIONAL,

    sbsCarrierIndex7               INTEGER (0..63) OPTIONAL,

    sbsCarrierIndex8               INTEGER (0..63) OPTIONAL,

    sbsCarrierIndex9               INTEGER (0..63) OPTIONAL,

    sbsCarrierIndex10              INTEGER (0..63) OPTIONAL,

    sbsCarrierIndex11              INTEGER (0..63) OPTIONAL,

    sbsCarrierIndex12              INTEGER (0..63) OPTIONAL,

    sbsCarrierIndex13              INTEGER (0..63) OPTIONAL,

    sbsCarrierIndex14              INTEGER (0..63) OPTIONAL,

    sbsCarrierIndex15              INTEGER (0..63) OPTIONAL

}
------------------------------------------------- End of proposed text --------------------------------------------------
II.2 Proposed text 2
------------------------------------------------- Start of proposed text --------------------------------------------------
Annex P.2 MAC Control Message Definitions
[Remove messageType attributes from all MAC messages]
-- MAC Control Messages

MAC-Control-Message ::= SEQUENCE {

    message                       MAC-Control-Msg-Type,

    ...
    }

MAC-Control-Msg-Type ::= CHOICE {

    aaiRngReq             AAI-RNG-REQ,            -- Message type = 1
    aaiRngRsp             AAI-RNG-RSP,            -- Message type = 2
    aaiRngAck             AAI-RNG-ACK,            -- Message type = 3
    aaiSbcReq             AAI-SBC-REQ,            -- Message type = 4
    aaiSbcRsp             AAI-SBC-RSP,            -- Message type = 5
    aaiSonAdv             AAI-SON-ADV,            -- Message type = 6
    aaiRegReq             AAI-REG-REQ,            -- Message type = 7
    aaiRegRsp             AAI-REG-RSP,            -- Message type = 8
    aaiHoInd              AAI-HO-IND,             -- Message type = 9
    aaiHoReq              AAI-HO-REQ,             -- Message type = 10
    aaiHoCmd              AAI-HO-CMD,             -- Message type = 11
    aaiNbrAdv             AAI-NBR-ADV,            -- Message type = 12
    aaiScnReq             AAI-SCN-REQ,            -- Message type = 13
    aaiScnRsp             AAI-SCN-RSP,            -- Message type = 14
    aaiScnRep             AAI-SCN-REP,            -- Message type = 15
    aaiClcReq             AAI-CLC-REQ,            -- Message type = 16
    aaiClcRsp             AAI-CLC-RSP,            -- Message type = 17
    aaiClcInfo            AAI-CLC-INFO,           -- Message type = 18
    aaiFfrCmd             AAI-FFR-CMD,            -- Message type = 19
    aaiFfrRep             AAI-FFR-REP,            -- Message type = 20
    aaiDregReq            AAI-DREG-REQ,           -- Message type = 21
    aaiDregRsp            AAI-DREG-RSP,           -- Message type = 22
    aaiSlpReq             AAI-SLP-REQ,            -- Message type = 23
    aaiSlpRsp             AAI-SLP-RSP,            -- Message type = 24
    aaiTrfInd             AAI-TRF-IND,            -- Message type = 25
    aaiTrfIndReq          AAI-TRF-IND-REQ,        -- Message type = 26
    aaiTrfIndRsp          AAI-TRF-IND-RSP,        -- Message type = 27
    aaiL2Xfer             AAI-L2-XFER,            -- Message type = 28
    aaiSysCfgDcp          AAI-SYS-CFG-DCP,        -- Message type = 29
    aaiUlNil              AAI-UL-NIL,             -- Message type = 30
    aaiDlIm               AAI-DL-IM,              -- Message type = 31
    aaiMsgAck             AAI-MSG-ACK,            -- Message type = 32
    aaiNbrReq             AAI-NBR-REQ,            -- Message type = 33
    aaiSbsMimoFbk         AAI-SBS-MIMO-FBK,       -- Message type = 34
    aaiMbsMimoFbk         AAI-MBS-MIMO-FBK,       -- Message type = 35
    aaiMbsMimoReq         AAI-MBS-MIMO-REQ,       -- Message type = 36
    aaiPkmReq             AAI-PKM-REQ,            -- Message type = 37
    aaiPkmRsp             AAI-PKM-RSP,            -- Message type = 38
    aaiArqFbk             AAI-ARQ-FBK,            -- Message type = 39
    aaiArqDsc             AAI-ARQ-DSC,            -- Message type = 40
    aaiArqRst             AAI-ARQ-RST,            -- Message type = 41
    aaiDsaReq             AAI-DSA-REQ,            -- Message type = 42
    aaiDsaRsp             AAI-DSA-RSP,            -- Message type = 43
    aaiDsaAck             AAI-DSA-ACK,            -- Message type = 44
    aaiDscReq             AAI-DSC-REQ,            -- Message type = 45
    aaiDscRsp             AAI-DSC-RSP,            -- Message type = 46
    aaiDscAck             AAI-DSC-ACK,            -- Message type = 47
    aaiDsdReq             AAI-DSD-REQ,            -- Message type = 48
    aaiDsdRsp             AAI-DSD-RSP,            -- Message type = 49
    aaiDsdAck             AAI-RNG-CFM,            -- Message type = 50
    aaiMbsPmiCom          AAI-MBS-PMI-COM,        -- Message type = 51
    aaiGrpCfg             AAI-GRP-CFG,            -- Message type = 52
    aaiResCmd             AAI-RES-CMD,            -- Message type = 53
    aaiSiiAdv             AAI-SII-ADV,            -- Message type = 54
    aaiMcReq              AAI-MC-REQ,             -- Message type = 55
    aaiMcRsp              AAI-MC-RSP              -- Message type = 56
16.2.3 MAC Control messages

[Remove Control Message Type from all MAC Message tables]
------------------------------------------------- End of proposed text --------------------------------------------------
II.3 Proposed text 3
------------------------------------------------- Start of proposed text --------------------------------------------------
Annex P.2 MAC Control Message Definitions
[Add the following ASN.1 code to Annex P]

-- Ranging Request

AAI-RNG-REQ ::= SEQUENCE {

    amsidHash             MACAddress OPTIONAL,

    macProtocolVersion    MACProtocolVersion OPTIONAL,

    rangingPurpose        RangingPurpose OPTIONAL,

    servingBsid           BsIdentifier OPTIONAL,

    crid                  CRID OPTIONAL,

    previousBasicCID      CID OPTIONAL,

    pagingControllerID    PagingControllerID OPTIONAL, 

    deregistrationID      DID OPTIONAL, 

    pagingGroupID         PGID OPTIONAL,

    pagingCycle           PagingCycle OPTIONAL,

    pagingOffset          PagingOffset OPTIONAL,

    pagingCycleChange     PagingCycle OPTIONAL,

    powerDownIndicator    Supported OPTIONAL,

    nonceAms
          Nonce OPTIONAL,

    nonceAbs
          Nonce OPTIONAL,

    akCount               AKCount OPTIONAL,

    amsMobility           ENUMERATED {slow, medium, fast} OPTIONAL,

    csgList               SEQUENCE (SIZE(0..999)) OF CSGID,

                          --++++what is the correct upper bound?

    cmac                  CMAC OPTIONAL,

    changeCounts          SEQUENCE (SIZE(0..999)) OF SEQUENCE {

                          --++++what is the correct upper bound?

    fid                   FID,

    changeCount           FIDChangeCount},


...

}

MACAddress ::= BIT STRING (SIZE(48))

MACAddressMask ::= MACAddress

IPv4Address ::= OCTET STRING (SIZE(4))

IPv6Address ::= OCTET STRING (SIZE(16))

IPPortNumber ::= INTEGER (0..65535)

MACProtocolVersion ::= INTEGER (0..255)

RangingPurpose ::= ENUMERATED {

    attemptingHOReentryOrNetworkReentry,

    idleModeLocationUpdateOrDCRModeExtension,

    emergencyCallSetup,

    locationUpdateEMBSFlows,

    locationUpdateTransitionToDCRMode,

    attemptingReentryFromDCRModeOrCoverageLossOrBadRestartCount,

    attemptingReentryFromLegacyBS,

    ...

    }

CRID ::= BIT STRING (SIZE(72))

STID ::= BIT STRING (SIZE(12))

CID ::= BIT STRING (SIZE(16))

PagingControllerID ::= MACAddress

DID ::= BIT STRING (SIZE(10))

PGID ::= BIT STRING (SIZE(16))

PagingCycle ::= INTEGER (0..15)

PagingOffset ::= INTEGER (0..15)

Nonce ::= BIT STRING (SIZE(64))

AKCount ::= INTEGER (0..65535)

CSGID ::= MACAddress

CMAC ::= SEQUENCE {


pmkSN PMKSN,


cmacPN CMACPN,


cmacValue CMACValue

}

PMKSN ::= INTEGER (0..15)

CMACPN ::= BIT STRING (SIZE(24))

CMACValue ::= BIT STRING (SIZE(64))

FID ::= INTEGER (0..15)

FIDChangeCount ::= INTEGER (0..15)

Supported ::= BOOLEAN

-- Ranging Response

AAI-RNG-RSP ::= SEQUENCE {

    rangingStatus         RangingStatus,

    temporarySTID         STID OPTIONAL,

    amsidHash             MACAddress OPTIONAL,

    stid                  STID OPTIONAL,

    crid                  CRID OPTIONAL,

    locationUpdateResp    LocationUpdateResponse OPTIONAL,

    pagingCycle           PagingCycle OPTIONAL,

    pagingGroupID         PGID OPTIONAL,

    pagingOffset          PagingOffset OPTIONAL,

    pagingControllerID    PagingControllerID OPTIONAL,

    deregistrationID      DID OPTIONAL,

    pagingCarrier         PhysicalCarrierIndex OPTIONAL,

    hoProcessOptimization HOProcessOptimization OPTIONAL,

    nbrMeasurementReport  ENUMERATED {doNotPerform, perform} OPTIONAL,

    nonceAMS              Nonce OPTIONAL,

    nonceABS              Nonce OPTIONAL,

    fidUpdateList         SEQUENCE (SIZE(0..999)) OF FIDUpdate,

                          --++++what is the correct upper bound?

    unsolicitedBwInd      ENUMERATED {doNotAllocate, allocate} OPTIONAL,

    clcInfo               CLCInfo OPTIONAL,

    redirectionInfo       RedirectionInfo OPTIONAL,

                          --++++the table says "for one or more";

                          --++++ what does that mean?

    rangingRequest        ENUMERATED {

                            doNotSendAaiRngCfm,

                            sendAaiRngCfm } OPTIONAL,

    invalidFids           SEQUENCE (SIZE(0..16)) OF FID,

                          --++++perhaps a bitmap would be better here?

    saidUpdateBitmap      BIT STRING (SIZE(0..16)) OPTIONAL,

    embsZoneIdentifier    mbsZoneIdentifier OPTIONAL,

    carrier               PhysicalCarrierIndex OPTIONAL,

    flowUpdate            CHOICE {

                            new SEQUENCE {

                              mbsServiceFlowUpdateBitmap BIT

                              STRING (SIZE(1..16)),

                              --++++what is the correct upper bound?

                              mstidsAndFIDs NULL OPTIONAL

                              --++++what is the correct type definition?

                              },

                            update SEQUENCE {

                              mappingOfCurrentMSTIDAndFID NULL

                              --++++what is the correct type definition?

                              }

                          } OPTIONAL,

                          ...

    }

RangingStatus ::= ENUMERATED {

    success, 

    abort, 

    continue}

LocationUpdateResponse ::= ENUMERATED {

    locationUpdateSuccessful,

    locationUpdateFailed,

    dlTrafficPending,

    allowDCRModeInitiationOrExtension,

    rejectDCRModeInitiationOrExtension,

    ...

    }

PhysicalCarrierIndex ::= INTEGER (0..63) 

LogicalCarrierIndex ::= INTEGER (0..7) 

HOProcessOptimization ::= BIT STRING {

    omitSbcMessages (0),

    omitPkmAuthenticationPhase (1),

    omitRegMessages (2),

    omitFullStateTransfer (3)

    } (SIZE(4))

FIDUpdate ::= SEQUENCE {

    sfid                     SFID,

    updateOrDelete ENUMERATED { update, delete },

    updatedQoSInfo QosInfo


    }

SFID ::= BIT STRING (SIZE(32))

QosInfo ::= SEQUENCE {



--++++what is the correct type definition?

}

CLCInfo ::= SEQUENCE {



--++++what is the correct type definition?

}

RedirectionInfo ::= SEQUENCE {

    bsid BsIdentifier

    --++++what is the correct type definition?

}

MbsZoneIdentifier ::= INTEGER (0..127)

EmbsZoneIdentifier ::= MbsZoneIdentifier

-- Aggregated CDMA Ranging Acknowledge

AAI-RNG-ACK ::= SEQUENCE {

    unicastIndication              ENUMERATED { unicast, broadcast },

    frameIdentifiers               SEQUENCE (SIZE(0..999)) OF 

                                   ShortFrameIdentifier, 

                                   --++++what is the correct upper bound?

    rangingCodes                   RangingCodeDetectionBitmap OPTIONAL,

    rangingResponses               SEQUENCE (SIZE(0..999)) OF 

                                   RangingResponse, 

                                   --++++what is the correct upper bound?

    ...

}

ShortFrameIdentifier ::= SEQUENCE {

    superframe                     INTEGER (0..3),

    frameIndex                     INTEGER (0..3)

}

RangingCodeDetectionBitmap ::= BIT STRING (SIZE(1..999))

    --++++what is the correct upper bound?

RangingResponse ::= SEQUENCE {

    rangingPreambleCodeIndex
   RangingPreambleCodeIndex,

    rangingStatus RangingStatus,

    adjustmentParameterIndication  AdjustmentParameterIndication,

    timingOffsetAdjustment         TimingOffsetAdjustment

    }

RangingPreambleCodeIndex ::= INTEGER (0..63)

AdjustmentParameterIndication ::= BIT STRING {

    timeOffsetAdjustment (0),

    powerLevelAdjustment (1),

    frequencyOffsetAdjustment (2)

    } (SIZE(3))

TimingOffsetAdjustment ::= INTEGER (0..31)
------------------------------------------------- Start of proposed text --------------------------------------------------







































































































































































































































































































































































































































































































































































































  


