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MIMO related MAC message clean up
Joey Chou, Zhu Yuan Intel
I. Introduction
This contribution is intended to clean up MIMO related MAC message messages, such as AAI_SingleBS_MIMO_FBK, AAI_MultiBS_MIMO_FBK, AAI_MultiBS_MIMO_REQ, AAI_MultiBS_MIMO_RSP, and AAI_ MultiBS_PMI_CPM, by providing missing information, such as size, value, conditions, that are required to build the message, and ASN.1 codeing.  
II. Proposed text
II.1 Proposed text 1 for AAI_SingleBS_MIMO_FBK
Annex P. 
(Normative)
Definition of AAI MAC control messages
Annex P.2 MAC Control Message Definitions
------------------------------------------------- Start of proposed text I --------------------------------------------------
[Add the following ASN.1 code to Annex P.2 ]

-- Single BS MIMO feedback Report

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

    messageType                    OCTET STRING (SIZE(1)),

    matrix                         CHOICE {

      matrix2X2                      Matrix2X2,

      matrix4X4                      Matrix4X4,

      matrix8X8                      Matrix8X8} OPTIONAL,

    mfmBitmap                      MfmBitmap,

    mfm2Info                       Mfm2InfoSet OPTIONAL,

    mfm3Info                       Mfm3InfoSet OPTIONAL,

    mfm5Info                       Mfm5InfoSet OPTIONAL,

    mfm6Info                       Mfm6InfoSet OPTIONAL

    }

Matrix2X2 ::= SEQUENCE {    

    r1OfM2X2                       RowOf2X2Matrix,

    r2OfM2X2                       RowOf2X2Matrix}    

Matrix4X4 ::= SEQUENCE {    

    r1OfM4X4                       RowOf4X4Matrix,

    r2OfM4X4                       RowOf4X4Matrix,

    r3OfM4X4                       RowOf4X4Matrix,

    r4OfM4X4                       RowOf4X4Matrix}

Matrix8X8 ::= SEQUENCE {    

    r1OfM8X8                       RowOf8X8Matrix,

    r2OfM8X8                       RowOf8X8Matrix,

    r3OfM8X8                       RowOf8X8Matrix,

    r4OfM8X8                       RowOf8X8Matrix,

    r5OfM8X8                       RowOf8X8Matrix,

    r6OfM8X8                       RowOf8X8Matrix,

    r7OfM8X8                       RowOf8X8Matrix,

    r8OfM8X8                       RowOf8X8Matrix}

RowOf2X2Matrix ::= SEQUENCE {

    diagonalEntryCorrelation       BIT STRING (SIZE(1)),

    columns                        ColumnsOf2X2Matrix}    

RowOf4X4Matrix ::= SEQUENCE {

    diagonalEntryCorrelation       BIT STRING (SIZE(1)),

    columns                        ColumnsOf4X4Matrix}

RowOf8X8Matrix ::= SEQUENCE {

    diagonalEntryCorrelation       BIT STRING (SIZE(1)),

    columns                        ColumnsOf8X8Matrix}

ColumnsOf2X2Matrix ::= SEQUENCE {    

    c1OfM2X2                       BIT STRING (SIZE(4)),

    c2OfM2X2                       BIT STRING (SIZE(4))}

ColumnsOf4X4Matrix ::= SEQUENCE {    

    c1OfM4X4                       BIT STRING (SIZE(4)),

    c2OfM4X4                       BIT STRING (SIZE(4)),

    c3OfM4X4                       BIT STRING (SIZE(4)),

    c4OfM4X4                       BIT STRING (SIZE(4))}

ColumnsOf8X8Matrix ::= SEQUENCE {    

    c1OfM8X8                       BIT STRING (SIZE(4)),

    c2OfM8X8                       BIT STRING (SIZE(4)),

    c3OfM8X8                       BIT STRING (SIZE(4)),

    c4OfM8X8                       BIT STRING (SIZE(4)),

    c5OfM8X8                       BIT STRING (SIZE(4)),

    c6OfM8X8                       BIT STRING (SIZE(4)),

    c7OfM8X8                       BIT STRING (SIZE(4)),

    c8OfM8X8                       BIT STRING (SIZE(4))}

MfmBitmap ::=                      BIT STRING {

                                     mfm2 (0),

                                     mfm3 (1),

                                     mfm5 (2),

                                     mfm6 (3)} (SIZE(4))

Mfm2InfoSet ::= SEQUENCE {

    stcRate                        StcRateSet,

    subbandCqi                     SubbandCqiSet} 

Mfm3InfoSet ::= SEQUENCE {

    stcRate                        StcRateSet,

    subbandCqiPmi                  SubbandCqiPmiSet}

Mfm5InfoSet ::= SEQUENCE (SIZE (1..16)) OF SubbandCqiStreamSet

Mfm6InfoSet ::= SEQUENCE (SIZE (1..16)) OF SubbandCqiPmiSet        

StcRateSet ::= CHOICE {

    maxMt2                         BIT STRING (SIZE(1)),

    maxMt3Or4                      BIT STRING (SIZE(2)),

    maxMtMoreThan4                 BIT STRING (SIZE(3))}

SubbandCqiSet ::= SEQUENCE (SIZE (1..16)) OF INTEGER (0..15)

SubbandCqiPmiSet ::= SEQUENCE (SIZE (1..16)) OF CqiPmiSet

SubbandCqiStreamSet ::= SEQUENCE {

    subbandCqi                     SubbandCqiSet,

    streamIndex                    CHOICE {

      mmi0MaxMt2                   BIT STRING (SIZE(1)),    

      mmi0MaxMt3Or4                BIT STRING (SIZE(2)),

      mmi1                         BIT STRING (SIZE(1))}

    }

CqiPmiSet ::= SEQUENCE {

    subbandCqi                     SubbandCqiSet,

    subbandPmi                     CHOICE {

      nt2                            BIT STRING (SIZE(3)),    

      nt4CodeBook0                   BIT STRING (SIZE(6)),

      nt4CodeBook1                   BIT STRING (SIZE(4)),

      nt8                            BIT STRING (SIZE(4))}

    }
------------------------------------------------- End of proposed text I--------------------------------------------------
II.2 Proposed text 2 for AAI_MultiBS_MIMO_FBK
Annex P. 
(Normative)
Definition of AAI MAC control messages
Annex P.2 MAC Control Message Definitions

------------------------------------------------- Start of proposed text II --------------------------------------------------
[Add the following ASN.1 code to Annex P.2 ]

-- Multiple BS MIMO feedback Report

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

    messageType                    OCTET STRING (SIZE(1)),

    cqi                            INTEGER (0..15) OPTIONAL,

    multiBsReport                  MultiBsReportSet

    }

MultiBsReportSet ::= SEQUENCE (SIZE (1..16)) OF MultiBsRpt

MultiBsRpt ::= SEQUENCE {

    pmi                            CHOICE {

      nt2                            BIT STRING (SIZE(3)),    

      nt4                            BIT STRING (SIZE(4)),

      nt8                            BIT STRING (SIZE(4))},

    ictRelatedReport               CHOICE {

      ict00or01                      Ict00o01Set,

      ict01                          Ict01Set,

      ict10or11                      INTEGER (0..7)}

    }

Ict00or01Set ::=SEQUENCE {

    tempBsid                       INTEGER (0..15) OPTIONAL,

    measurementMetric              MeasurementMetric, 

    pmiSubsetSize                  PmiSubsetSize}

Ict01Set ::=SEQUENCE {

    pmiCoordinationSubset          ENUMERATED {

                                     levelN1 (0),

                                     levelN1 (1)},

    measurementMetric              MeasurementMetric, 

    pmiSubsetSize                  PmiSubsetSize}

MeasurementMetric ::=              ENUMERATED {

                                     dot25dB            (0),

                                     dot50dB            (1),

                                     onedB              (2),

                                     greaterThan1dot5dB (3)}

PmiSubsetSize                      ENUMERATED {

                                     pmi         (0),

                                     multiplePmi (1)}
------------------------------------------------- End of proposed text II --------------------------------------------------
II.3 Proposed text 

16.2.3.39 AAI_MULTI_BS_MIMO-REQ
------------------------------------------------- Start of proposed text III --------------------------------------------------
The AAI_MULTI_BS_MIMO-REQ message shall be transmitted by the AMS to report its preference on single BS precoding with Multi-BS MIMO coordination or multi-BS joint MIMO processing.

---ASN.1START

AAIMULTIBSMIMOREQ Message::SEQUENCE{

Multi-BS MIMO RequestBoolean,

NumBSINTEGER (1..8)

-- NIPParam shall be transmitted from strongest to weakest

NIPList::=SEQUENCE (SIZE (1..NumBS)) OF NIPParam 

NIPParam::=SEQUENCE{

Temp_BSID INTEGER (0..15),

NIPValue INTEGER (0..15)

}

--ASN1STOP
[Replace Table 715 with the following table]
Table 715: Parameters for AAI_MULTI_BS_MIMO-REQ message
	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	M
	Control Message Type
	8
	Type of AAI_MULTI_BS_MIMO-REQ
	NA

	M
	Multi-BS MIMO Request
	1
	0: Single-BS precoding with Multi-BS Coordination

1: Multi-BS Joint MIMO Processing
	

	M
	NIP Value
	4
	Absolute NIP value encoded as difference to NIP_th_1 when Multi-BS MIMO Request = 0. The value shall be interpreted as unsigned 2bits with units of 0.5dB, 0b00 is interpreted as NIP_th1 and 0b11 is interpreted as NIP_th1+1.5dB or higher

Absolute NIP value encoded as difference to NIP_th_2 when Multi-BS MIMO Request = 1. The value shall be interpreted as unsigned 2bits with units of 0.5dB, 0b00 is interpreted as NIP_th2 and 0b11 is interpreted as NIP_th2+1.5dB or higher
	

	M
	NumBS
	3
	Number of base station which exceeds threshold
	

	M
	Temp_BSID
	4
	Temp_BSID is broadcasted through AAI_DL_IM message
	


------------------------------------------------- End of proposed text IV --------------------------------------------------
II.4 Proposed text 

16.2.3.40 AAI_MULTI_BS_MIMO-RSP

The AAI_MULTI_BS_MIMO-RSP message shall be transmitted by the ABS to AMS indicating which of the adjacent ABSs listed in previously broadcasted AAI_NBR-Adv message are involved in multiBS MIMO joint processing operation.
------------------------------------------------- Start of proposed text V --------------------------------------------------
---ASN.1START

AAIMULTIBSMIMORSP Message::SEQUENCE{

BitmapforinvolvedadjacentABSsinmultiBSMIMO BIT STRING (SIZE (8)) 

}
[Replace Table 716 with the following table]
Table 716: AAI_MULTI_BS_MIMO-RSP
	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	M
	Control Message Type
	8
	Type of AAI_MULTI_BS_MIMO-RSP
	NA

	M
	Bitmap_for_involved_adjacent_ABSs_in_multiBS_MIMO
	8
	0: ABS is not involved in multiBS MIMO

1: ABS is involved in multiBS MIMO

Each bit in this bitmap represents one ABS and the i-th bit(i=1, …,8) represents the neighboring ABS (listed in AAI_NBR-Adv message) with the i-th strongest channel to the AMS
	


------------------------------------------------- End of proposed text V --------------------------------------------------
II.5 Proposed text 

16.2.3.47 AAI_MultiBS_PMI_COM

The AAI_ MultiBS _PMI_COM message format is defined in Table 730—. This message is used by ABS to indicate AMS the PMImin and PMI combination ratio.
------------------------------------------------- Start of proposed text VI --------------------------------------------------
[Replace Table 730 with the following table]
Table 730: AAI_MULTI_BS_PMI_COM
	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	M
	Control Message Type
	8
	Type of AAI_MULTI_BS_PMI_COM
	NA

	M
	PMIMin
	4 to 6
	PMI from the rank-1 base codebook generates minimum interference for the neighboring ABS
	

	M
	PCR
	2
	PMI combination ratio
	


------------------------------------------------- End of proposed text VI --------------------------------------------------
II.6 Proposed text 

Annex P. 
(Normative)
Definition of AAI MAC control messages
Annex P.2 MAC Control Message Definitions

------------------------------------------------- Start of proposed text VII --------------------------------------------------
 [Add the following ASN.1 code to Annex P.2]

-- Multiple BS MIMO Request

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

    messageType                    OCTET STRING (SIZE(1)),

    multiBsMimiRequest             ENUMERATED {

                                     singleBsPrecoding   (0),

                                     jointMimiProcessing (1)},

    nipValue                       INTEGER (0..15),

    numBs                          INTEGER (0..7),

    tempBsid                       INTEGER (0..15)

    }

-- Multiple BS MIMO Response

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

    messageType                    OCTET STRING (SIZE(1)),

    adjacentAbsBitmap              BIT STRING (SIZE(3))

    }

-- Multiple BS MIMO Response

AAI-MultiBS-PMI-COM ::= SEQUENCE {

    messageType                    OCTET STRING (SIZE(1)),

    pmiMin                         INTEGER (0..63),

    pcr                            INTEGER (0..3)

    }
------------------------------------------------- End of proposed text VII --------------------------------------------------







































































































































































































































































































































































































































































































































































































  


