IEEE C802.16m-09/2722r2

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Recommendations of ASN.1 coding for MAC Control Messages

	Date Submitted
	2010-01-14

	Source(s)
	Joey Chou
Muthaiah Venkatachalam
Intel
Yih-Shen Chen,
MediaTek

	E-mail: joey.chou@intel.com
yihshen.chen@mediatek.com 


	Re:
	TGm AWD: 

	Abstract
	This contribution proposes the recommendations of ASN.1 coding for MAC Control Messages. 

	Purpose
	Adopt proposed text.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Recommendations of ASN.1 coding for MAC Control Messages
Joey Chou, Intel
I. Introduction
This contribution proposes the recommendations of ASN.1 coding for MAC Control Messages. It also intends to answer questions most people ask, e.g. how to do implement IF statement, or FOR loop in ASN.1.   
As an example, this contribution converts an existing MAC control message in D3 draft into ASN.1 coding.  
II. Proposed text I
------------------------------------------------- Start of proposed text --------------------------------------------------
Annex P. 
(Normative)
Definition of AAI MAC control messages 
This Appendix defines MAC control messages using ASN.1 notation. The Packed Encoding Rules (PER) shall be used to produce compact transfer syntax for MAC control message to be transmitted over the air interface efficiently.
Annex P.1 Introduction ASN.1 coding recommendations (Informative)
1. The template of a MAC control message is shown below. It consists of one or more attributes. Each attribute should associate with a TYPE (e.g. INTEGER, OCTET STRING) that defines the type of the attribute.  

AAI-XXX-XXX ::= SEQUENCE {
    attributes                TYPE 

}

· Underscore “_” should not be used, as it is not accepted by ASN.1 compiler 

· Attribute should use lower case in the 1st letter. Lower cases and upper cases can be mixed to make the attribute easy to read (e.g. userBitmapSize).
· User-defined type should use upper case in the 1st letter (e.g. ResourceBitmapList).

· The ASN.1 coding should use Courier font and no Tap in spaces.

· The length of attributes should be limited to 30 characters.
· The length of TYPE should be limited to 20 characters.

· The length of each line should be limiyed to 72 characters.
· Attribute should avoid using keywords (e.g. *, +) in widely used languages (e.g. C, C++).  

· Each type should have range, when applicable, e.g.

flowId                    INTEGER (0..15),
· Comments may be inserted to each attribute, e.g.

-- present when a flow is added to a GRA
graInfoForAddedFlow       GroupRsrcAllocInfo OPTIONAL

2. Example of FOR loop implementation. 

	For (i=1; i<=4; i++) {
	
	

	Burst size i
	5
	ith burst size of the 4 burst sizes supported in the group

	}
	
	


BurstSizeList ::= SEQUENCE (SIZE (1..4)) OF INTEGER (0..31)

3. Example of If statement implementation.

	Deletion Flag
	1
	Flag to signal whether this message includes addition or deletion information.

0: Flow is added to a group

1: Flow is explicitly deleted from a group

	If (Deletion Flag == 0) {
	
	

	Group ID
	5
	ID of the group to which the flow is added

	}
	
	


graInfoForAddedFlow       GroupRsrcAllocInfo OPTIONAL

· It is not necessary to define the Condition, since ASN.1 compiler will automatically define a control bit for each OPTIONAL attribute.

· If a MAC control message contains OPTIONAL attributes, it should include a table explaining the conditions of such attributes.

4. Each MAC control message should be free of compilation errors. A free online ASN.1 compiler is available from http://lionet.info/asn1c/asn1c.cgi 

5. Additional information on ASN.1 can be found in http://www.obj-sys.com/asn1tutorial/asn1only.html 

Annex P.2 MAC Control Message Definitions
MacControlMsg DEFINITIONS AUTOMATIC TAGS ::= BEGIN     

-- 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

}

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

III. Proposed text II
------------------------------------------------- Start of proposed text --------------------------------------------------

16.2.3.44 Group Configuration MAC Control Message (AAI_GRP-CFG)
Group Configuration MAC Control message is used for group management when using Group Resource Allocation. This message is used to inform an AMS that it has been added to or deleted from a GRA group. The format of the message is given in Table 722.
Table 722—Group Configuration MAC Control Message Format
	Syntax
	Size in bits *
	Description/Notes

	MAC Control Message type
	8
	

	Deletion Flag
	1
	Flag to signal whether this message includes addition or deletion information.

0: Flow is added to a group

1: Flow is explicitly deleted from a group

	Flow ID
	4
	Identifies the flow that is added to group for GRA

	If (Deletion Flag == 0) {
	
	

	Group ID
	5
	ID of the group to which the flow is added

	Long TTI Indicator
	1
	Defines number of subframes spanned by the allocated resource. 

0: 1 subframe (default)

1: 4 DL/UL subframes for FDD or all DL/UL subframe for TDD

	Periodicity
	2
	Periodicity of allocation of this group. This specifies the periodicity with which the corresponding GRA A-MAP IE will be transmitted.

0b00: 1 frame

0b01: 2 frame
0b10: 4 frame

0b11: 8 frame

	MIMO mode set
	2
	Signals the 2-bit MIMO mode set corresponding to this group as shown in tables <<728>> and <<729>>

	User Bitmap Size
	2
	The size of user bitmap in bits. The size remains fixed for a group. The size determines the maximum number of flows that can be supported in one group.

0: 4

1: 8

2: 16

3: 32

	User Bitmap Index
	5
	Signals index of the flow in group’s user bitmap

	Initial_ACID
	4
	Signals the starting ACID of the range of ACIDs assigned to the GRA flow

	N_ACIDs
	3
	The number of ACIDs assigned to the GRA flow

	Burst Size Indicator (b)
	1
	Signals whether the HARQ burst sizes supported in the group are included in this message or are same as the last GRA allocation for this flow.

0: Burst sizes same as last GRA allocation for this flow, hence not included in the message

1: Burst sizes explicitly included in the message

	If (b == 1) {
	
	

	For (i=1; i<=4; i++) {
	
	

	Burst size i
	5
	ith burst size of the 4 burst sizes supported in the group

	}
	
	

	}
	
	

	Resource size indicator (r)
	1
	Signals whether the resource sizes supported in the group are included in this message or are same as the previous group

0: Resource sizes same as last GRA allocation for this flow, hence not included in the message

1: Resource sizes explicitly included in the message

	If (r == 1) {
	
	

	For (i=1; i<=4; i++) {
	
	

	Resource Bitmap Flag (f)
	1
	0b0: The resource size inclusion bitmap for this burst size is the same as the bitmap defined for the (i-1) th burst size.

0b1: Define a resource size inclusion bitmap for the i-th burst size

	If (f == 0b1) {
	
	

	Resource size inclusion bitmap
	16
	Bitmap to signal which 8 resource sizes are supported in the group out of the range of [1,16] LRUs supported for GRA. If nth bit in the bitmap is set to 1, it signals that a resource size of n LRUs is supported in the group.

	}
	
	

	}
	
	

	}  
	
	

	}
	
	

	Padding
	Variable
	Padding to align to byte boundary 


-- Group Configuration Message

AAI-GRP-CFG ::= SEQUENCE {         

    messageType                    OCTET STRING (SIZE(1)),

    -- identify the flow to be added or deleted

flowId                         INTEGER (0..15),
-- Signals whether the group corresponds to DL allocations or UL allocations.

dlUlIndicator                  ENUMERATED {

                                 dlAllocation (0),

                                 ulAllocation (1)

                                 }
    -- present when a flow is added to a GRA

    graInfoForAddedFlow       GroupRsrcAllocInfo OPTIONAL

    }

GroupRsrcAllocInfo ::= SEQUENCE {         

    -- ID of the group to which the flow is added

    groupId                        BIT STRING (SIZE(12)),
-- Defines number of subframes spanned by the allocated resource
-- If number of DL AAI subframes, D is less than number of UL AAI

-- subframes, U, and dlUlIndicator = 0b1, then longTtiIndicator = 0b1. 

    longTtiIndicator               ENUMERATED {                

                                     oneSubframe (0),

                                     fourSubframe (1)

                                     } DEFAULT oneSubframe,

    -- the periodicity with which the corresponding GRA A-MAP IE will be

    -- transmitted.

    periodicity                    ENUMERATED {                

                                     oneFrame   (0), 

                                     twoFrame   (1),

                                     fourFrame  (2),

                                     eightFrame (3)},

    -- Signals the 2-bit MIMO mode set corresponding to this group.

    mimoModeSet                    ENUMERATED {                

                                     mode0     (0),

                                     mode1and2 (1),

                                     mode2     (2),

                                     mode2and4 (3)},

   -- The size of user bitmap in bits. The size determines the maximum

   -- number of flows that can be supported in one group

    userBitmapSize                 ENUMERATED {

                                     four      (0),

                                     eight     (1),

                                     mode2     (2),

                                     mode2and4 (3)},

    -- Signals index of the flow in group’s user bitmap

    userBitmapIndex                INTEGER (0..31),

    -- Signals the starting ACID of the range of ACIDs assigned to the

    -- GRA flow                 

    initialAcid                    INTEGER (0..15),            

    -- The number of ACIDs assigned to the GRA flow

    numberOfAcid                   INTEGER (0..7),             

    burstSizeList                  BurstSizeList OPTIONAL,

    resourceBitmapList             ResourceBitmapList OPTIONAL

    }                     

BurstSizeList ::= SEQUENCE (SIZE (1..4)) OF INTEGER (0..31)

ResourceBitmapList ::= SEQUENCE (SIZE (1..4)) OF ResourceBitmap

ResourceBitmap::= SEQUENCE {

    resourceInclusionBitmap        BIT STRING {

                                     b0 (0),  -- Bitmap to signal which

                                     b1 (1),  -- 8 resource sizes are  

                                     b2 (2),  -- supported in the group

                                     b3 (3),  -- out of the range of

                                     b4 (4),  -- [1,16] LRUs supported 

                                     b5 (5),  -- for GRA. If nth bit n 

                                     b6 (6),  -- the bitmap is set to1, 

                                     b7 (7),  -- it signals that are  

                                     b8 (8),  -- source size of n LRUs

                                     b9 (9),  -- is supported in the 

                                     b10 (10),   -- group.

                                     b11 (11),

                                     b12 (12),

                                     b13 (13),

                                     b14 (14),

                                     b15 (15)} (SIZE(16)) OPTIONAL

}
Table 722—AAI-GRP-CFG conditions 
	Attributes
	Conditions

	graInfoForAddedFlow
	Present when a flow is added to a group.

	burstSizeList
	Present when the HARQ burst sizes are different from the last GRA allocation for this flow.

	resourceBitmapList
	Present when the resource sizes are different from the the last GRA allocation for this flow. 


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








































































































































































































































































































































































































































































































































































































  


