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Conversion of MIMO Functional Area MAC message tables to ASN.1
Alessandro Triglia
OSS Nokalva
I. Introduction
This contribution is one of several contributions which are all part of a coordinated effort to include updated ASN.1 coding of all MAC control messages in P802.16m. The work is split along the “Functional Areas” defined in Table 678 of P802.16m/D8. 
In this coordinated effort, any changes to the ASN.1 coded messages as contained in Annex R.2 of P802.16m/D8 are shown with markup. This allows the members of the workgroup to easily determine what changes are proposed from version D8 of the draft. These changes are intended to align the ASN.1 specification in Annex R.2 of P802.16m/D8 to the MAC message tables present in the same draft.
This contribution introduces ASN.1 coding for the MAC messages in the MIMO Functional Area (AAI-SBS-MIMO-FBK, AAI-MBS-MIMO-FBK, AAI-MBS-MIMO-REQ, AAI-MBS-MIMO-RSP, AAI-MBS-MIMO-SBP, AAI-MBS-SOUNDING-CAL, and AAI-DL-IM). 
Any changes applied to the definition of AAI-SBS-MIMO-FBK, AAI-MBS-MIMO-FBK, AAI-MBS-MIMO-REQ, AAI-MBS-MIMO-RSP, AAI-MBS-MIMO-SBP, AAI-MBS-SOUNDING-CAL, and AAI-DL-IM during the meeting can be also applied to the ASN.1 coded messages below, allowing the group to see the changes and approve those changes. Thus at the conclusion of Session #69 these messages will be fully up-to-date.
II. Proposed text 
Annex R.2 MAC Control Message Definitions
[Editor Note: update the text in Annex R.2 from P968 L59 to P976 L5 with the following marked changes
Black text: Existing text

Red text with strikeout: Deleted text

Blue text with underline: New text

]

------------------------------------------------- Start of proposed text --------------------------------------------------
-- *-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-

-- MIMO Messages

-- *-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-*-

Matrix2X2 ::= SEQUENCE {


r1OfM2X2 FirstRowOf2X2Matrix,


r2OfM2X2 SecondRowOf2X2Matrix
}

Matrix4X4 ::= SEQUENCE {


r1OfM4X4 FirstRowOf4X4Matrix,


r2OfM4X4 SecondRowOf4X4Matrix,


r3OfM4X4 ThirdRowOf4X4Matrix,


r4OfM4X4 ForthRowOf4X4Matrix
}

Matrix8X8 ::= SEQUENCE {


r1OfM8X8 FirstRowOf8X8Matrix,


r2OfM8X8 SecondRowOf8X8Matrix,


r3OfM8X8 ThirdRowOf8X8Matrix,


r4OfM8X8 FourthRowOf8X8Matrix,


r5OfM8X8 FifthRowOf8X8Matrix,


r6OfM8X8 SixthRowOf8X8Matrix,


r7OfM8X8 SeventhRowOf8X8Matrix,


r8OfM8X8 EighthRowOf8X8Matrix
}

FirstRowOf2X2Matrix ::= SEQUENCE {


diagonalEntry Diagonal,


offDiagonalEntry OffDiagonal
}

SecondRowOf2X2Matrix ::= SEQUENCE {


diagonalEntry Diagonal 
}

FirstRowOf4X4Matrix ::= SEQUENCE {


diagonalEntry Diagonal,


c2offDiagonalEntry OffDiagonal,


c3offDiagonalEntry OffDiagonal,


c4offDiagonalEntry OffDiagonal
}

SecondRowOf4X4Matrix ::= SEQUENCE {


diagonalEntry Diagonal,


c3offDiagonalEntry OffDiagonal,


c4offDiagonalEntry OffDiagonal

}

ThirdRowOf4X4Matrix ::= SEQUENCE {


diagonalEntry Diagonal,


c4offDiagonalEntry OffDiagonal

}

ForthRowOf4X4Matrix ::= SEQUENCE {


diagonalEntry Diagonal

}

FirstRowOf8X8Matrix ::= SEQUENCE {


diagonalEntry Diagonal,


c2offDiagonalEntry OffDiagonal,


c3offDiagonalEntry OffDiagonal,


c4offDiagonalEntry OffDiagonal,


c5offDiagonalEntry OffDiagonal,


c6offDiagonalEntry OffDiagonal,


c7offDiagonalEntry OffDiagonal,


c8offDiagonalEntry OffDiagonal

}

SecondRowOf8X8Matrix ::= SEQUENCE {


diagonalEntry Diagonal,


c3offDiagonalEntry OffDiagonal,


c4offDiagonalEntry OffDiagonal,


c5offDiagonalEntry OffDiagonal,


c6offDiagonalEntry OffDiagonal,


c7offDiagonalEntry OffDiagonal,


c8offDiagonalEntry OffDiagonal

}

ThirdRowOf8X8Matrix ::= SEQUENCE {


diagonalEntry Diagonal,


c4offDiagonalEntry OffDiagonal,


c5offDiagonalEntry OffDiagonal,


c6offDiagonalEntry OffDiagonal,


c7offDiagonalEntry OffDiagonal,


c8offDiagonalEntry OffDiagonal

}

FourthRowOf8X8Matrix ::= SEQUENCE {


diagonalEntry Diagonal,


c5offDiagonalEntry OffDiagonal,


c6offDiagonalEntry OffDiagonal,


c7offDiagonalEntry OffDiagonal,


c8offDiagonalEntry OffDiagonal

}

FifthRowOf8X8Matrix ::= SEQUENCE {


diagonalEntry Diagonal,


c6offDiagonalEntry OffDiagonal,


c7offDiagonalEntry OffDiagonal,


c8offDiagonalEntry OffDiagonal

}

SixthRowOf8X8Matrix ::= SEQUENCE {


diagonalEntry Diagonal,


c7offDiagonalEntry OffDiagonal,


c8offDiagonalEntry OffDiagonal

}

SeventhRowOf8X8Matrix ::= SEQUENCE {


diagonalEntry Diagonal,


c8offDiagonalEntry OffDiagonal

}

EighthRowOf8X8Matrix ::= SEQUENCE {


diagonalEntry Diagonal

}

-- Diagonal entry of correlation matrix as defined

-- in section 16.3.76.2.5.65
Diagonal ::= INTEGER (0..1)

-- Off Diagonal entry of correlation matrix as defined

-- in section 16.3.76.2.5.65
OffDiagonal ::= INTEGER (0..15)

MfmBitmap ::= BIT STRING {


mfm0 (0),


mfm1 (1),


mfm2 (2),


mfm3 (3),


mfm4 (4),


mfm5 (5),


mfm6 (6),


mfm7 (7)

} (SIZE(8))

Mfm0InfoSet ::= SEQUENCE {


wbstcRate StcRateSet OPTIONAL,


widebandCqi INTEGER (0..15)

}

Mfm1InfoSet ::= SEQUENCE {


widebanCqi INTEGER (0..15)

}

Mfm2InfoSet ::= SEQUENCE {


bestSubbandIndex BestSubbands OPTIONAL,


stcRate StcRateSet OPTIONAL,


subbandCqi SubbandCqiSetChoice

}

Mfm3InfoSet ::= SEQUENCE {


bestSubbandIndex BestSubbands OPTIONAL,


stcRate StcRateSet OPTIONAL,


subbandCqi SubbandCqiSetChoice,


subbandPmi SubbandPmiSetChoice

}

Mfm4InfoSet ::= SEQUENCE {


wbstcRate StcRateSet OPTIONAL,


widebandCqi INTEGER (0..15),


widebandPmi WidebandPmiSet OPTIONAL

}

Mfm5InfoSet ::= SEQUENCE {


bestSubbandIndex BestSubbands OPTIONAL,


subbandCqi SubbandCqiSetChoice,


subbandStream SubbandStreamSetChoice

}

Mfm6InfoSet ::= SEQUENCE {


bestSubbandIndex BestSubbands OPTIONAL,


subbandCqi SubbandCqiSetChoice,


subbandPmi SubbandPmiSetChoice

}

Mfm7InfoSet ::= SEQUENCE {


widebandCqi INTEGER (0..15),


widebandPmi WidebandPmiSet OPTIONAL 

}

WidebandPmiSet ::= CHOICE {


nt2 BIT STRING (SIZE(3)),


nt4CodeBook0 BIT STRING (SIZE(6)),


nt4CodeBook1 BIT STRING (SIZE(4)),


nt8 BIT STRING (SIZE(4))

}

BestSubbands ::= CHOICE {


fiveM BestSubbandForFiveM,


tenM BestSubbandForTenM,


twentyM BestSubbandForTwentyM

}

BestSubbandForFiveM ::= CHOICE {


best1 INTEGER (0..3)

}

BestSubbandForTenM ::= CHOICE {


best1 INTEGER (0..9),


best6 INTEGER (0..209)

}

BestSubbandForTwentyM ::= CHOICE {


best1 INTEGER (0..20),


best6 INTEGER (0..54263),


best12 INTEGER (0.. 293929)

}

StcRateSet ::= CHOICE {


maxMt2 BIT STRING (SIZE(1)),


maxMt3Or4 BIT STRING (SIZE(2)),


maxMtMoreThan4 BIT STRING (SIZE(3))

}

SubbandCqiSetChoice ::= CHOICE {


best1SubbandCqi INTEGER (0..15),


-- For best 6 or full feedback for 512 FFT belongs here


best6SubbandCqiSet SEQUENCE (SIZE (1..6)) OF INTEGER (0..15),


-- For best 12 or full feedback for 1024 FFT belongs here


best12SubbandCqiSet SEQUENCE (SIZE (1..12)) OF INTEGER (0..15),


-- full feedback for 2048 FFT belongs here


best21SubbandCqiSet SEQUENCE (SIZE (1..21)) OF INTEGER (0..15)

}

SubbandPmiSetChoice ::= CHOICE {


best1SubbandPmi PmiSet,


-- For best 6 or full feedback for 512 FFT belongs here


best6SubbandPmiSet SEQUENCE (SIZE (1..6)) OF PmiSet,


-- For best 12 or full feedback for 1024 FFT belongs here


best12SubbandPmiSet SEQUENCE (SIZE (1..12)) OF PmiSet,


-- full feedback for 2048 FFT belongs here


best21SubbandPmiSet SEQUENCE (SIZE (1..21)) OF PmiSet

}

SubbandStreamSetChoice ::= CHOICE {


best1SubbandStream StreamSet,


-- For best 6 or full feedback for 512 FFT belongs here


best6SubbandStreamSet SEQUENCE (SIZE (1..6)) OF StreamSet,


-- For best 12 or full feedback for 1024 FFT belongs here


best12SubbandStreamSet SEQUENCE (SIZE (1..12)) OF StreamSet,


-- full feedback for 2048 FFT belongs here


best21SubbandStreamSet SEQUENCE (SIZE (1..21)) OF StreamSet

}

StreamSet ::= CHOICE {


mmi0MaxMt2 BIT STRING (SIZE(1)),


mmi0MaxMt3Or4 BIT STRING (SIZE(2)),


mmi1 BIT STRING (SIZE(1))

}

PmiSet ::= CHOICE {


nt2 BIT STRING (SIZE(3)),


nt4CodeBook0 BIT STRING (SIZE(6)),


nt4CodeBook1 BIT STRING (SIZE(4)),


nt8 BIT STRING (SIZE(4))

}

-- Number of reports are same as N_multiBS_reports transmitted in

-- Feedback_Polling_A-MAP IE

MultiBsReportSet ::= SEQUENCE {


multiBsRpt0 MultiBsRpt,


multiBsRpt1 MultiBsRpt OPTIONAL,


multiBsRpt2 MultiBsRpt OPTIONAL,


multiBsRpt3 MultiBsRpt OPTIONAL,


multiBsRpt4 MultiBsRpt OPTIONAL,


multiBsRpt5 MultiBsRpt OPTIONAL,


multiBsRpt6 MultiBsRpt OPTIONAL,


multiBsRpt7 MultiBsRpt OPTIONAL

}

MultiBsRpt ::= SEQUENCE {


pmi CHOICE {



nt2 BIT STRING (SIZE(3)),



nt4 BIT STRING (SIZE(4)),



nt8 BIT STRING (SIZE(4))

},

ictRelatedReport CHOICE {



ict00or01 Ict00or01Set,



ict10or11 INTEGER (0..7) SEQUENCE {

         pmi                  INTEGER (0..7)



},

       ict11                  SEQUENCE {

         pmi                  INTEGER (0..7),

         relativeAmp          INTEGER (0..15)

}

}
Ict00or01Set ::= SEQUENCE {


tempBsid INTEGER (0..15),


measurementMetric MeasurementMetric,


pmiSubsetSize PmiSubsetSize,


pmiCoordinationSubset PMICoordinationSubset OPTIONAL

}

PMICoordinationSubset ::= ENUMERATED {


levelN1,


levelN2

}

MeasurementMetric ::= ENUMERATED {


dot25dB,


dot50dB,


onedB,


greaterThan1dot5dB

}

PmiSubsetSize ::= ENUMERATED {


pmi,


multiplePmi

}

MultiBSMIMORequestInfo ::= CHOICE {


singleBSPrecoding SEQUENCE {



nipValueForSingleBS INTEGER (0..3),



numberOfBSAboveThreshold INTEGER (0..7),



tempBSID SEQUENCE (SIZE (1..8)) OF INTEGER (0..15)


},


multiBSJointMIMOProcessing SEQUENCE {



bitmapForRequestedAdjABSs BIT STRING (SIZE(8)),



nipValueForJoint INTEGER (0..3)


}

}

PmiCombinationRatio ::= INTEGER (0..3)

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

-- Single-BS MIMO Feedback

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

AAI-SBS-MIMO-FBK ::= SEQUENCE {

messageType OCTET STRING (SIZE(1)),
matrix CHOICE {



matrix2X2 Matrix2X2,



matrix4X4 Matrix4X4,



matrix8X8 Matrix8X8


} OPTIONAL,


mfmBitmap MfmBitmap,


mfm0Info Mfm0InfoSet OPTIONAL,


mfm1Info Mfm1InfoSet OPTIONAL,


mfm2Info Mfm2InfoSet OPTIONAL,


mfm3Info Mfm3InfoSet OPTIONAL,


mfm4Info Mfm4InfoSet OPTIONAL,


mfm5Info Mfm5InfoSet OPTIONAL,


mfm6Info Mfm6InfoSet OPTIONAL,


mfm7Info Mfm7InfoSet OPTIONAL

}

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

-- Multiple-BS MIMO Feedback

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

AAI-MBS-MIMO-FBK ::= SEQUENCE {


messageType OCTET STRING (SIZE(1)),

-- only present if ICT == 0b10 or 0b11


cqi INTEGER (0..15) OPTIONAL,

-- only present if ICT==0b11


maxAmpBs BOOLEAN OPTIONAL,

-- only preset if ICT==0b11 and maxAmpBs==0b1


maxAmpBsIndex INTEGER (0..7) OPTIONAL,
-- only preset if ICT==0b11 and maxAmpBs==0b1


relativeServingBs INTEGER (0..7) OPTIONAL,


multiBsReport MultiBsReportSet

}

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

-- Multi-BS MIMO Request

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

AAI-MBS-MIMO-REQ ::= SEQUENCE {


multiBSMIMORequest MultiBSMIMORequestInfo,


...

}

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

-- Multi-BS MIMO Response

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

AAI-MBS-MIMO-RSP ::= SEQUENCE {


adjABSBitmapMultiBSMIMO BIT STRING (SIZE(8)),


...

}

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

-- Multi-BS MIMO SBP Response

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

AAI-MBS-MIMO-SBP ::= SEQUENCE {


nNbr INTEGER (1..7),


nbrInfoArray SEQUENCE (SIZE(1..8)) OF SEQUENCE {



pmiMin SEQUENCE (SIZE(1..7)) OF BIT STRING (SIZE(4..6)),


isl INTEGER (0..3)


},


pcr PmiCombinationRatio,


...

}

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

-- Multi-BS Sounding Calibration

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

AAI-MBS-SOUNDING-CAL ::= SEQUENCE {


superframe ENUMERATED {



two,



four,



six,



eight


},


frame INTEGER (0..3),


soundingAAISubframe INTEGER (0..7),


soundingSubbandBitmap BIT STRING (SIZE(06..24)),


decimationOffset INTEGER (0..63),


...

}

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

-- Downlink Interference Mitigation

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

AAI-DL-IM ::= SEQUENCE {


fp2Power INTEGER (0..31) OPTIONAL,


fp3Power INTEGER (0..31) OPTIONAL,


multiBSMIMOInfo SEQUENCE {



bcsiInfo CHOICE {




twoTxBCSI BIT STRING (SIZE (8)),




fourOrEightTxBCSI BIT STRING (SIZE (16))



},



nipTh1 INTEGER (0..15),



nipTh2 INTEGER (0..15),



cinrTh INTEGER (0..15),



diversitySets SEQUENCE {




changeCount INTEGER (0..255),




tempBSIDSetArray SEQUENCE (SIZE(1..16)) OF AbsIndex



} OPTIONAL


} OPTIONAL,


...

}

------------------------------------------------- End of proposed text --------------------------------------------------







































































































































































































































































































































































































































































































































































































  


