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Introduction

This contribution includes proposed text to Multi-BS MIMO in the 802.16m D5 document.
Motivation of modifications 

The following proposed texts were accepted in March meeting, but not correctly implemented in D5. So we propose the text changes again.
Proposed texts:

Remedy #1: To modify section 16.2.3.39
-------------------------------------------------- Text Start ---------------------------------------------------

16.2.3.39 AAI_MULTI_BS_MIMO-REQ
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 Request    Boolean,
NumBS
INTEGER (1..8)

-- NIPParam shall be transmitted from strongest to weakest 
NIPList::=SEQUENCE (SIZE (1..NumBS)) OF NIPParam 

}
NIPParam::=SEQUENCE{

Temp_BSID   INTEGER (0..15),

NIP Value   INTEGER (0..15)
}

--ASN1STOP
Table 725—AAI_MULTI_BS_MIMO-REQ message format
	Name 
	Value 
	Usage

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

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	NIP Value


	
	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 0.5 dB, 0b00 is interpreted as NIP_th_1 and 0b11 is interpreted as NIP_th_1+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 0.5 dB, 0b00 is interpreted as NIP_th_2 and 0b11 is interpreted as NIP_th_2+1.5dB or higher.

	   NumBS
	3 bits
	Number of base station which exceeds threshold

	    Temp_BSID
	4 bits
	Temp_BSID is broadcasted through AAI_DL_IM message


Table 725: 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
	multiBsMimoRequest
	1
	0b0: Single-BS precoding with Multi-BS Coordination

0b1: Multi-BS Joint MIMO Processing
	NA

	O
	nipValueForSingleBS
	2
	NIP value encoded as difference to NIP_th_1 when multiBsMimoRequest = 0b0. 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
	Present when multiBsMimoRequest = 0b0

	O
	numbs
	3
	Number of base station which exceeds threshold
	Present when multiBsMimoRequest = 0b0

	O
	tempBsid
	4
	This represents Temp_BSID. Temp_BSID is broadcasted through AAI_DL_IM message
	Present when multiBsMimoRequest = 0b0

	O
	bitmapForRequestedAdjABSs
	8
	0b0: ABS is not involved in multiBS MIMO 

0b1: 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-DL-IM message) with the i-th strongest channel to the AMS. Please refer 16.5.1.4. 
	Present when multiBsMimoRequest = 0b1

	O
	nipValueForJoint
	2
	Sum NIP value encoded as difference to NIP_th_2 when multiBsMimoRequest = 0b1. 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
	Present when multiBsMimoRequest = 0b1


------------------------------------------------- Text End---------------------------------------------------------
Remedy #2: To modify section 16.2.3.40 AAI_MULTI_BS_MIMO-RSP Message

-------------------------------------------------- Text Start ---------------------------------------------------

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-DL-IMAAI_NBR-Adv message are involved in multiBS MIMO joint processing operation.

---ASN.1START

AAIMULTIBSMIMORSP Message::SEQUENCE{

BitmapforinvolvedadjacentABSsinmultiBSMIMO BIT STRING (SIZE (8)) 

}

[Replace Table 726 with the following table]

Table 726: 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
	adjAbsBitmapMultiBSMIMO
	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-DL-IM message) with the i-th strongest channel to the AMS. Please refer 16.5.1.4. 
	NA


-------------------------------------------------- Text End ---------------------------------------------------

Remedy #3: 
Annex P. 
(Normative)
Definition of AAI MAC control messages
Annex P.2 MAC Control Message Definitions

-------------------------------------------------- Text Start ---------------------------------------------------

[Add the following ASN.1 code to Annex P.2]

-- Multiple BS MIMO Request

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

    messageType                    OCTET STRING (SIZE(1)),

    multiBsMimoRequest             ENUMERATED {

                                     singleBsPrecoding   (0),

                                     jointMimoProcessing (1)},

     numBs                          INTEGER (1..8) OPTIONAL,

     nIPList                        NIPList OPTIONAL,

     bitmapForRequestedAdjABSs  BIT STRING (SIZE(8)) OPTIONAL,

     nipValueForJoint             INTEGER (0..3) OPTIONAL

}

-- NIPParam shall be transmitted from strongest to weakest

-- Number of NIPParam report is same as numBs

NIPList ::= SEQUENCE {

    nipParamForBS1                      NIPParam,

nipParamForBS2                      NIPParam OPTIONAL,

nipParamForBS3                      NIPParam OPTIONAL,

nipParamForBS4                      NIPParam OPTIONAL,

nipParamForBS5                      NIPParam OPTIONAL,

nipParamForBS6                      NIPParam OPTIONAL,

nipParamForBS7                      NIPParam OPTIONAL,

nipParamForBS8                      NIPParam OPTIONAL}

NIPParam :: SEQUENCE {

tempBsid                       INTEGER (0..15),

nipValueForSingleBS          INTEGER (0..3)}

-- Multiple BS MIMO Response

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

    messageType                    OCTET STRING (SIZE(1)),

    adjAbsBitmapMultiBSMIMO      BIT STRING (SIZE(8))

    }

-------------------------------------------------- Text End ---------------------------------------------------

Remedy #4: 

To add a new MAC management message 16.2.3.x AAI-MULTI-BS-SOUNDING-CAL
16.2.3.x AAI-MULTI-BS-SOUNDING-CAL
The AAI-MULTI-BS-SOUNDING-CAL message shall be transmitted by the ABS to AMS indicating how AMS assists multiBS calibration in TDD systems for sounding based multiBS MIMO joint processing.  
Table x- AAI-MULTI-BS-SOUNDING-CAL
	Name 
	Size (bit) 
	Usage

	Superframe number
	2
	The superframe number where multiBS sounding calibration is scheduled 

If this message is transmitted in i-th superframe, then the sounding signal shall be transmitted in i+Superframe number superframe

0b00: 2

0b01: 4

0b10: 6

0b11: 8

	Frame number
	2
	The frame number where multiBS sounding calibration is scheduled to start from

	Sounding AAI subframe
	3
	The AAI subframe where multiBS sounding calibration is scheduled to start from 

	Sounding subband bitmap
	Variable

Max. 24
	FFT size dependent 

	Decimation offset d
	5
	Unique decimation offset


Upon receiving AAI-MULTI-BS-SOUNDING-CAL, the AMS shall send calibration sounding sequence defined in section 16.5.1.3.1 at consecutive certain number (the number of ‘1’s in adjAbsBitmapMultiBSMIMO in AAI-MULTI-BS-MIMO-RSP plus 1) of sounding subframes. The first calibration sounding subframe is mapped to the serving ABS and the i-th calibration sounding subframe is mapped to the i-th involved adjacent ABS in adjAbsBitmapMultiBSMIMO.
---------------------------------Text End-------------------------------------------------
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