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Clean up MAC control messages for multicarrier
Hyunjeong Kang, Youngbin Chang
Samsung Electronics Co., Ltd.
1. Introduction
MAC control messages in D4 are defined in various formats (e.g. ASN.1 TLV, tables, lists) that do not provide sufficient information to proceed ASN.1 conversion. This contribution proposes a template to standardize the message definition format and make sure all attributes contain complete information, such as size, value, conditions.

Each table contains the following fields
· Table x: message name

· M/O: indicate if such attribute is mandatory or optional. If it is optional, then the condition for such attribute to be present should be included in the Conditions field.

· Attribute / Array of attributes: indicate the attribute or an array of attributes.

· [8]: indicate it is a fix size array. Its dimension is 8

· [1..8]: indicate it is a variable size array. Its dimension can be 1 to 8.

· Value / Note: indicate the value of the attribute. Additional description can be added to the note

· Conditions: Conditions for optional attributes to be present 

Here, we propose a table template and ASN.1 format for MAC control messages to be used for multicarrier operation. 
About AAI_MC-RSP message, the AAI_MC-RSP message is incorrectly implemented in 16m/D4, the AAI_MC-RSP message from the accepted contribution C802.16m-09/2897r3 (see comment #265 of La Jolla meeting) is proposed.
2. Text change
-------------------------------  Text Start  --------------------------------------------------- 
[Remedy 1:]

 [Move the whole section 16.2.8.2.3.1.1 under section 16.2.3 and add the following table after Table 748- AAI_MC-ADV MAC Control Message Format:]
Table x Contents of AAI_MC-ADV message

	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	M
	Multicarrier configuration change count
	4
	The value is incremented by 1 upon each update
	

	M
	Serving BS carrier number
	3
	Indicates the number of carriers the ABS carriers
	

	M
	MAC protocol version
	8
	Indicates MAC protocol version that the current carrier supports: it is consistent with REV.2 definition with new MAC protocol version 9 defined for 16m
	

	O
	Physical carrier index
	6
	Indicates the carrier index that the ABS carries except current carrier: the physical carrier index refers to AAI_Global-Config message
	Shall be present when Serving BS carrier number is more than 1

	O
	SA-Preamble index
	10
	Indicates the SA-Preamble index of the carrier
	Shall be present when Serving BS carrier number is more than 1

	O
	SFH encoding format
	2
	0b00: full SFH subpacket and AAI_SCD information

0b01: delta encoding of SFH_Info (SFH subpacket and AAI_SCD) with reference to the information of current carrier which transmits this AAI_MC-ADV message

0b10: delta encoding of SFH_Info (SFH subpacket and AAI_SCD) with reference to the information of preceding carrier

0b11: reserved
	Shall be present when Serving BS carrier number is more than 1

	O
	S-SFH change count
	4
	Change count of S-SFH SP IE(s)
	Shall be present when Serving BS carrier number is more than 1

	O
	Change count for AAI_SCD
	4
	Change configuration count of AAI_SCD
	Shall be present when Serving BS carrier number is more than 1

	O
	Control bitmap
	4
	Each bit maps to one SFH subpacket and AAI_SCD information

Bit[0]: SFH SP1

Bit[1]: SFH SP2

Bit[2]: SFH SP3

Bit[3]: AAI_SCD
	Shall be present when SFH encoding format  is set to 0b00

	O
	SFH subpacket 1
	Variable depending on FFT size
	SFH subpacket 1 is included
	Shall be present when SFH encoding format is set to 0b00 and the 1st MSB of control bitmap is set to 1

	O
	SFH subpacket 2
	Variable depending on FFT size
	SFH subpacket 2 is included
	Shall be present when SFH encoding format is set to 0b00 and the 2nd MSB of control bitmap is set to 1

	O
	SFH subpacket 3
	Variable
	SFH subpacket 3 is included
	Shall be present when SFH encoding format is set to 0b00 and the 3rd MSB of control bitmap is set to 1

	O
	AAI_SCD_Info
	Variable
	Information from AAI_SCD is included
	Shall be present when SFH encoding format is set to 0b00 and the 4th MSB of control bitmap is set to 1

	O
	Delta information
	Variable
	Delta encoding w.r.t. the reference carrier (the current carrier transmitting this message if SFH_encoding_format = 0b01, the preceding carrier if SFH_encoding_format=0b10)
	May be present when SFH encoding format is set to 0b01 or 0b10


[Remedy 2:]

[Move the section 16.2.8.2.11.5.1 under section 16.2.3 and add the following table after Table 749 – AAI_CM-CMD MAC Control Message Format:]
Table x Contents of AAI_CM-CMD message
	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	M
	Action code
	1
	Indicate the purpose of this message

0b0: secondary carrier management

0b1: primary carrier change
	NA

	O
	Indication Type
	2
	Indicate the corresponding secondary carrier is activated or deactivated

00: no action

01: deactivation only

10: activation only

11: both activation and deactivation
	Shall be present when Action code is set to 0b0 in AAI_CM-CMD message

	O
	Activation Deadline
	6
	LSB bits of Superframe number after the AAI_CM-CMD is sent for the AMS to confirm the activation of secondary carrier by sending the AAI_CM-IND message
	Shall be present when Indication Type is set to 10 or 11 in AAI_CM-CMD message

	O
	Num of target carrier
	3
	Indicate the number of secondary carrier(s) to be activated or deactivated

1..8
	Shall be present when Indication Type is set to 01 or 10 or 11 in AAI_CM-CMD message

	O
	Target carrier index
	3
	Indicate the secondary carrier index to be activated or deactivated

1..8
	Shall be present when Indication Type is set to 01 or 10 or 11 in AAI_CM-CMD message

	O
	Activation of DL/UL
	1
	Indicate the activation of DL or UL in the corresponding secondary carrier

0b0: Both DL/UL of the secondary carrier are activated

0b1: DL of the secondary carrier is activated but UL of the secondary carrier is not activated
	Shall be present when Indication Type is set to 10 or 11 in AAI_CM-CMD message

	O
	Ranging indicator
	1
	Indicate the periodic ranging is required for the carrier

0b0: no initial or periodic ranging is required for the carrier

0b1: periodic ranging is required for the carrier
	Shall be present when Indication Type is set to 10 or 11 in AAI_CM-CMD message or shall be present when Action code is set to 0b1 in AAI_CM-CMD message

	O
	Deactivation of DL/UL
	1
	Indicate the deactivation of DL or UL in the corresponding secondary carrier

0b0: Both DL/UL of the secondary carrier are deactivated

0b1: UL of the secondary carrier is deactivated but DL of the secondary carrier is kept active
	Shall be present when Indication Type is set to 01 or 11 in AAI_CM-CMD message

	O
	Physical carrier index of Target carrier
	6
	Indicate the physical carrier index of a target carrier for primary carrier change. If the MS supports multicarrier operation, the carrier shall be one of the assigned carriers

0..63
	Shall be present when Action code is set to 0b1 in AAI_CM-CMD message 

	O
	Action Time
	3
	Indicate a time to switch to the target primary carrier. The value shall be set to the value more than the retransmission timer for AAI_CM-CMD message

0..7: LSB of superframe
	Shall be present when Action code is set to 0b1 in AAI_CM-CMD message

	O
	Next state of serving primary carrier
	1
	Indicate the deactivation of serving primary carrier after primary carrier change. If the MS does not support carrier aggregation, this field shall be always set to 0b0.

0b0: serving primary carrier will be deactivated after primary carrier change. 

0b1: serving primary carrier is kept active after primary carrier change
	Shall be present when Action code is set to 0b1 in AAI_CM-CMD message


[Remedy 3:]
[Move the whole section 16.2.8.2.11.5.2 under section 16.2.3 and add the following table after Table 750 – AAI_CM-IND MAC Control Message Format:]
Table x Contents of AAI_CM-IND message
	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	M
	Action code
	1
	Indicate the purpose of this message

0b0: secondary carrier management

0b1: primary carrier change
	NA


[Remedy 4:]
[Add the followings after line 21 of page 763:]

Annex P.2.z AAI_MC-ADV message
MCADV DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- MultiCarrier Advertisement Message

AAI-MC-ADV ::= SEQUENCE {

     messageType          OCTET STRING SIZE(1),

     --Multi-Carrier Configuration Count

     multiCxrCCnt         INTEGER ( 1 .. 16),

     --Multi-Carrier Configuration 

     mcCfg                McCfg

}

McCfg ::= SEQUENCE {

-- Serving BS Carrier Number

     servBSCxrNum        INTEGER ( 0 .. 7 ),

     macVer             MacVer,
     -- BS Info List

     bsInfo              BsInfoList

}

--BsCxrInfo 1 -> (bsCxrNumber-1)

BsInfoList ::= SEQUENCE (SIZE(1 .. 7)) OF BsCxrInfo

BsCxrInfo ::= SEQUENCE {

     phyCxrIdx          PhyCxrIdx,
preambleIdx        INTEGER (0 .. 1023),

sfhCCC        INTEGER (0..15),

scdCCC        INTEGER (0..15),
-- SFH Encoding Format

     sfhEncFmt        BIT STRING SIZE(2),

     -- Control Bitmap

     ctrlBmp          BIT STRING {

                      sfhSubPkt1(0),

                      sfhSubPkt2(1),

                      sfhSubPkt3(2),

                      sfhSubPkt4(3)                      
                      }SIZE(4) OPTIONAL,

     -- SFH subpacket and AAI_SCD Information

     sfhPkt1            SEQUENCE { …} OPTIONAL,

     sfhPkt2            SEQUENCE {..} OPTIONAL,

     sfhPkt3            SEQUENCE {..} OPTIONAL,

     scdInfo            SEQUENCE {..} OPTIONAL,

     -- Delta Information

     deltaInfo        SEQUENCE { ... } OPTIONAL
}

MacVer ::= SEQUENCE {

     verNumber          INTEGER ( 0 .. 255 )

}

PhyCxrIdx ::= INTEGER ( 0 .. 63 )

END

Annex P.2.(z+1) AAI_CM-CMD message

CMCMD DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- Carrier Management Command Message

AAI-CM-CMD ::= SEQUENCE {

     messageType         OCTET STRING(SIZE(1)),

     --Action Code indicating the purpose of the message

     actionCode          ENUMERATED {

                         secCxrMgmt(0),

                         priCxrChng(1)
                         },
     -- Indication Type

     indicationType      ENUMERATED {

                         noAction(0),

                         deAct(1),

                         act(2),

                         actDeAct(3)

                         } OPTIONAL , 

     -- Target Carrier List

     tgtCxrMgmt          TgtCxrLst OPTIONAL,

     -- Activation deadline for secondary carrier activation

     activeDeadline     BIT STRING SIZE (6) OPTIONAL,
     --Physical Carrier Index of Target Carrier

     tgtPhyCxrIdx        PhyCxrIdx OPTIONAL,

     -- Action Time

     axnTime             BIT STRING SIZE (3) OPTIONAL,

     -- Next State of serving primary carrier

     -- serving carrier DeAct/Act after primary cxr chng

     servCxrNxtState     CxrState OPTIONAL

}

--Carrier State

CxrState ::= ENUMERATED {

             cxrDeAct(0),

             cxrAct(1)
}

--Physical Carrier Index

PhyCxrIdx ::= INTEGER (0 .. 63)

-- Number of Target Carriers

NumTargetCarrier ::= INTEGER (1..8) -- Range TBD

-- Target Carrier List

TgtCxrLst ::= SEQUENCE (SIZE(NumTargetCarrier)) OF TgtCxrInfo

-- Target Carrier Index

TgtCxrIdx ::= INTEGER (1 .. 8)

--Activation-DeActivation Indication

ActDeActInd ::= BIT STRING SIZE(1)

-- Targer Carrier Info

TgtCxrInfo ::= SEQUENCE {     

     -- Target Carrier Index

     tgtCxrIdx           TgtCxrIdx,

     -- Activation of DL - UL 

     -- 0: Both DL/UL Activated 1: Only DL is Activated 

     dlulAct             ActDeActInd OPTIONAL, 

     -- DeActivation of DL - UL 

     -- 0: Both DL/UL DeActivated 1: Only UL is DeActivated 

     dlulDeAct           ActDeActInd OPTIONAL, 

     -- Ranging Indicator for Target Carrier

     -- 0: No rng reqd 1: Periodic rng reqd 

     rngInd              BIT STRING SIZE(1)  OPTIONAL
}

END

Annex P.2.(z+2) AAI_CM-IND message

CMIND DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- Carrier Management Indication Message

AAI-CM-IND ::= SEQUENCE {

     messageType         OCTET STRING(SIZE(1)),

     --Action Code indicating the purpose of the message

     actionCode          ENUMERATED {

                         secCxrMgmt(0),

                         priCxrChng(1)
                        }

}

END

-------------------------------  Text End  ---------------------------------------------------[image: image1.png]
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