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IEEE 802.16p Machine to Machine (M2M) Consolidated Contributions for DEV RG
Kaushik Josiam Ming-Hung Tao

DEV RG Chairs
1 Introduction

This consolidated contribution contains proposed text from all contributions marked with the tagline DEV in their titles, received by the deadline of Feb 07,2011 AOE.  The following is the list of contributions that were marked for the DEV RG.  If your contribution is not in the list below and if it belongs to the DEV RG, please bring it to the RG Chairs’ attention.  The contributions highlighted green are being discussed in the power RG.
Table 1: List of contributions submitted to the DEV RG

	
	Contribution Number
	Title
	Contributors

	1
	C80216p-rg-11_0002.doc



	Proposed text of group paging message for IEEE 802.16p system (DEV for large number of devices)
	Namgi Kim, Soojung Jung, Jaesun Cha, Seokki Kim, Chulsik Yoon

	2
	C80216p-rg-11_0005.doc



	Text proposal for Large number of devices (DEV)|
	Yu-Chuan Fang, Zheng Yan-Xiu| 
ITRI

	3
	C80216p-rg-11_0006.doc


	[DEV] Multicast Group Management for 802.16p

	Jaehyuk Jang, Hyunjeong Kang, Rakesh Taori
Samsung Electronics

	4
	C80216p-rg-11_0008.doc


	[DEV] Proposed Text for Network Reentry for a Large Number of M2M Devices| 

	Hai Wang, Lei Zhou, Xufeng Zheng, Hyunjeong Kang, Chiwoo Lim, Kaushik Josiam, Jaehyuk Jang, Jaeweon Cho, Rakesh Taori| 
Samsung Electronics

	5
	C80216p-rg-11_0009.ppt

	[DEV] Priority-Based Backoff Instructions for M2M Network Re-Entry| 

	Ping-Heng Kuo, Wei-Chieh Huang, Chia-Lung Tsai, Yu-Tao Hsieh, Pang-An Ting| 
ITRI

	6
	C80216p-rg-11_0010.ppt

	[DEV] Urgent Paging for M2M Network| 

	Ping-Heng Kuo, Wei-Chieh Huang, Chia-Lung Tsai, Yu-Tao Hsieh, Pang-An Ting| 
ITRI

	7
	C80216p-rg-11_0011.ppt



	(DEV) Abnormal Outage Report in M2M Communication|
	Hung-Yu Wei, Ching-Chun Chou| 
NTU

	8
	C80216p-rg-11_0012.doc


	[DEV]Proposed text for addressing of IEEE 802.16p system| 

	Soojung Jung, Jaesun Cha, Seokki Kim, Chulsik Yoon,Namgi Kim| 
ETRI,Kyonggi University

	9
	C80216p-rg-11_0013.doc


	[DEV] Proposed text for group resource allocation of IEEE 802.16p system| 

	Seokki Kim,Soojung Jung,Jaesun Cha,Chulsik Yoon,Namgi Kim| 
ETRI,Kyonggi University

	10
	C80216p-rg-11_0016.doc


	[DEV] Proposed Text for Shared-STID Addressing Scheme| 

	Ming-Hung Tao, Ying-Chuan Hsiao| 
ITRI

	11
	C80216p-rg-11_0017.ppt


	[DEV] Network reentry for fixed devices

	Wei-Chieh Huang, Chia-Lung Tsai, Yu-Tao Hsieh, Chiu-Ling Chen, and Pang-An Ting
ITRI

	12
	C80216p-rg-11_0018.doc


	[DEV] Channel Access Schemes for Supporting Large Number of M2M devices| 

	Jia-Hao Wu, Yu-Tao Hsieh, Ping-Heng Kuo, Pang-An Ting| 
ITRI

	13
	C80216p-rg-11_0020.ppt


	[NEV] Network reentry for fixed devices| 

	Wei-Chieh Huang, Chia-Lung Tsai, Yu-Tao Hsieh, and Pang-An Ting| 
ITRI

	14
	C80216p-rg-11_0026.doc

	[DEV] Access distribution for M2M devices| 

	Jin Lee, Youngsoo Yuk, Jeongki Kim, Giwon Park, Kiseon Ryu , JinSam Kwak| 
LG Electronics

	15
	C80216p-rg-11_0027.doc


	[DEV] Access restriction for a large number of M2M devices| 

	Jin Lee, Youngsoo Yuk, Jeongki Kim, Giwon Park, Kiseon Ryu , JinSam Kwak| 
LG Electronics

	16
	C80216p-rg-11_0021.doc


	[DEV] DL multicast transmission for M2M devices| 

	Jeongki Kim, Youngsoo Yuk, Jin Lee, Giwon Park, Kiseon Ryu, Jinsam Kwak| 
LG Electronics

	17
	C80216p-rg-11_0022.doc


	(DEV) STID extension impact to the BR with STID header and MAC control messages| 

	Yi-Ting Lin, Chun-Yen Hsu, Kenchei(Ken) Loa, Tsung-Yu Tsai, Chun-Che Chien, Youn-Tai Lee, Chiu-Wen Chen| 
Institute for Information Industry (III)

	18
	C80216p-rg-11_0023.doc


	(DEV) STID extension impact on CMAC key generation| 

	Yi-Ting Lin, Chun-Yen Hsu, Kenchei(Ken) Loa, Tsung-Yu Tsai, Chun-Che Chien, Youn-Tai Lee, Chiu-Wen Chen| 
Institute for Information Industry (III)

	19
	C80216p-rg-11_0024.doc


	[DEV]BR Channel for 802.16p MS| 

	Tsung-Yu Tsai, Yi-Ting Lin, Chun-Che Chien, Chun-Yen Hsu, Kenchei(Ken) Loa, Youn-Tai Lee, Chiu-Wen Chen| 
Institute for Information Industry (III)

	20
	C80216p-rg-11_0025.doc

	[DEV]Masking Scheme of Assignment A-MAP IE for extended STID| 

	Chun-Che Chien, Tsung-Yu Tsai, Yi-Ting Lin, Chun-Yen Hsu, Chiu-Wen Chen, Kenchei(Ken) Loa, Youn-Tai Lee| 
III

	21
	C80216p-rg-11_0028.ppt

	[DEV] Random Access Resource Allocation for Large Number of Devices| 

	Andreas Maeder, Peter Rost, Linghang Fan, Hassan Alkanani, Nader Zein| 
NEC

	22
	C80216p-rg-11_0029.doc


	[DEV] Efficient Transmission of Bulk messages for M2M systems| 

	Eldad Zeira| 
Interdigital

	23
	C80216p-rg-11_0038r1.doc



	[DEV] Draft of Harmonized text on Multicast Operation for M2M Application|
	Jeongki Kim| 
LG Electronics

	24
	C80216p-rg-11_0043r1.doc
	[DEV] Addressing for 802.16p|
	Anshuman Nigam, Anil Agiwal, Jaehyuk Jang, Hyunjeong Kang, Rakesh Taori| 
Samsung Electronics


The following procedure was used in consolidating the proposed texts from all contributions.
1. Proposed texts are placed in the Section they address.  If the text in the contribution addresses more than one section, then the text is split and placed under the appropriate Section numbers.
2. All proposed texts from different contributions that address a particular section are together.
3. We build based on the Section numbers – Lower numbered Sections go first.  Existing Section Numbers go first, followed by new Section numbers
4. Existing Section numbers are in black color with a bold face. 

5. Existing text are colored black

6. Proposed text and sections from a contribution are bound by the delimiters **Begin: From C802.16p-rg-11/xxxx** and **End: From C802.16p-rg-11/xxxx** where xxxx is the contribution number from where the proposed text was taken.  They will be removed from the RG contribution that is going to be submitted to the TG.
7. All proposed sections that have consensus are colored blue with an underline and bold face.
8. All harmonized proposed text that have consensus are colored blue with an underline.
9. All proposed texts without consensus are [bracketed and have grey highlights].
6.3 Data/Control plane
6.3.1 Addressing and connections
** Begin: From C802.16p-rg-11/0006**
[M2M multicast group is identified by a 12-bit MMGID (M2M Multicast Group Identifier). The MMGID uniquely defines the multicast group of the SS in the domain of the entire network. The network shall assign an MMGID to an SS after network entry by exchanging DSx messages if the SS belongs to a M2M Multicast Group.]
** End: From C802.16p-rg-11/0006**
** Begin: From C802.16p-rg-11/0006**
[6.3.28 Support of Multicast Operation for machine to machine application

An SS may initiate the DSA procedure for multicast connections. The SS's discovery and registration of multicast services with a BS through upper layer signaling are outside the scope of this standard.

The DSx messages are used to establish, change, and delete multicast service flows. The BS shall send the DSA-REQ/RSP to the SS with the relevant multicast parameters including MMGID and CID. For multicast connections, ARQ is not applicable, and the Null SAID is used as the target SAID field in DSA-REQ/RSP message.

When a BS receives DL multicast data for M2M application from the network, it sends DL multicast data using Multicast Burst Allocation MAP IE as defined in 8.4.5.3.32.

Before a BS sends DL multicast data, the BS shall indicate DL multicast transmission using the MOB_PAG-ADV message.]
**End: From C802.16p-rg-11/0006**
** Begin: From C802.16p-rg-11/0006**
[8.4.5.3.32 Multicast Burst Allocation MAP IE

Table 375a—Multicast Burst Allocation MAP IE
	Syntax
	Size (bit)
	Description/Notes

	Multicast_Burst_Allocation_MAP IE () {
	
	

	Extended-2 DIUC
	4
	Multicast Burst Allocation MAP IE() = 0xF (Extended-3 DIUC)

	Length
	8
	Length in bytes

	Extended-3 DIUC
	4
	0x01

	MMGID
	12
	M2M Multicast Group ID

	OFDMA Symbol offset
	8
	The offset of the OFDMA symbol in which the burst starts

	Subchannel offset
	6
	The lowest index OFDMA subchannel used for carrying the burst

	Boosting
	3
	000: Normal (not boosted); 001: +6dB;

010: –6dB; 011: +9dB; 100: +3dB; 101: –3dB;

110: –9dB; 111: –12dB;

	No. OFDMA Symbols
	7
	The number of OFDMA symbols that are used to carry the burst

	No. Subchannels
	6
	The number of subchannels with subsequent indexes, used to carry the burst.

	Repetition Coding Indication
	2
	0b00: No repetition coding

0b01: Repetition coding of 2 used

0b10: Repetition coding of 4 used

0b11: Repetition coding of 6 used

	}]
	
	


** End: From C802.16p-rg-11/0006**
** Begin: From C802.16p-rg-11/0006**
[11.13.43 M2M Multicast Group ID
The value of this TLV, if present, indicates M2M Multicast Group ID of the associated flow.

	Type
	Length
	Value
	Scope

	[145/146].54
	2
	M2M Multicast Group ID;

4 bits padding bits are added at the end of the TLV for byte alignment. Padding bits shall be set to all zeros.
	DSx-REQ, DSx-RSP]


** End: From C802.16p-rg-11/0006**
** Begin: From C802.16p-rg-11/0006**
[11.17.3 List of M2M Multicast Group ID
List of M2M Multicast Group ID indicates the existence of the data of MMGID to be sent after transmission of the MOB_PAG-ADV message.

	Type
	Length
	Value
	Scope

	1
	Variable;

Ceil(N_Multicast_Data * 12 / 8)
	List of M2M Multicast Group ID;

0 or 4 bits will be added at the end of the TLV for byte alignment. Padding bits shall be set to all zeros.
	MOB_PAG-ADV]


** Begin: From C802.16p-rg-11/0006**
16.2.1 Addressing
16.2.1.2 Logical Identifiers

16.2.1.2.1 Station Identifier (STID)
** Begin: From C802.16p-rg-11/0016**
[Multiple M2M devices may share the same STID. The shared STID is assigned by the BS to one of the M2M devices, and then forwarded to other M2M devices.]
** End: From C802.16p-rg-11/0016**
16.2.1.2.2 Flow Identifier (FID)
** Begin: From C802.16p-rg-11/0016**
[In case that a STID is shared by multiple M2M devices, these M2M devices shall be coordinated so that each device can obtain its own unique transport FIDs (0100-1111). Each M2M device shall monitor the connection identified by its own transport FID as well as the connection identified by FID = 0011, which is the broadcast transport connection among the M2M devices sharing the same STID. Each M2M device shall also monitor the control/signaling connections identified by FID = 0000-0010.]
** End: From C802.16p-rg-11/0016**
**Begin: From C802.16p-rg-11/0038r1**
16.2.1.3 Address for machine to machine application

16.2.1.3.1 M2M Group Identifier (MGID)
A TBD[15]-bit value that uniquely identifies an M2M group which one or more M2M devices belong to in the domain of the entire network. This ID shall be used to control a group of devices (e.g., group paging) or to transmit the multicast data to the M2M devices.

[The network shall assign an MMGID to an AMS after network entry by exchanging DSx messages if the AMS belongs to a M2M Multicast Group].
[A MGID is assigned by the network during initial network entry and may be assigned to more than one M2M devices.]

[A MGID assigned to M2M device is retained even in idle state and is released during network exit (e.g. deregistration or power down LU).]

[The length and allocation mechanism of MGID is TBD.]
**End: From C802.16p-rg-11/0038r1**
**Begin: From C802.16p-rg-11/0043r1**
The 15 bit space for MGID is obtained by pre-pending each 12 bit STID with values 011 ~111 to generate 5 new IDs from each 12 bit STID. The newly generated 15 bit space is used to assign MGID to M2M devices. The CRC for MAP_IE is masked with this 15 bit MGID for M2M Devices.
The 3-bit message type indicator for CRC mask for unicast MAP IE for legacy AMS and M2M devices is set as follows.

· Legacy AMS

· CRC mask = 0000 | 12 bit STID 

· Message Type Indicator is 000

· M2M Device

· CRC mask = 0 | 15 bit MGID

16.2.1.3.2 M2M Device Identifier (M2M_ID)
The M2M_ID is defined to uniquely identify a M2M device in a M2M group. This is defined to be of 16 bits. 
**End: From C802.16p-rg-11/0043r1**
MAC PDU formats
** Begin: From C802.16p-rg-11/0016**
[16.2.2.1.3.1 Bandwidth Request (BR) with STID Header
Table 657—BR with STID header format

	Syntax
	Size (bit)
	Notes

	BR with STID () {
	
	

	FID
	4
	Flow Identifier. Set to 0010.

	Type
	5
	MAC signaling header type = 0b00000

	Length
	3
	Indicates the length of the signaling header in bytes.

	BR Size
	19
	Aggregated bandwidth request size in bytes

	BR FID
	4
	The FID for which UL bandwidth is requested.

	STID
	12
	STID of the AMS which requests UL bandwidth

	Reserved
	1
	Reserved. This field shall be filled by 0

	A-A-MAP IE FID indication
	1
	Use to indicate whether the UL assignment A-MAP IE shall convey the FID or not.

0b0: UL A-A-MAP IE shall not convey FID

0b1: UL A-A-MAP IE shall convey FID

	}]
	
	


** End: From C802.16p-rg-11/0016**
** Begin: From C802.16p-rg-11/0022**
[16.2.2.1.3.X Bandwidth Request (BR) with STID Header for M2M

When a M2M device requests bandwidth through an UL resource allocated by the CDMA Allocation A-MAP IE, it shall transmit BR with STID signaling header on the allocated UL resource. BR format with STID header for M2M is defined in Table xxx.

Table xxx – BR with STID header format for M2M

	Syntax 
	Size (bits)
	Notes

	BR with STID () {
	
	

	FID 
	4
	Flow Identifier. Set to 0010.

	Type 
	5
	MAC signaling header type = 0b01000

	BR size
	19
	Aggregated bandwidth request size in bytes.

	BR FID
	4
	The FID for which UL bandwidth is requested.

	STID
	16 (or 15) [TBD]
	STID of the M2M devices which requests UL bandwidth.

	Reserved
	0 ( or 1)
	Reserved. This field shall be filled by 0.

	}]
	
	


** Begin: From C802.16p-rg-11/0022**
16.2.3.1 AAI-RNG-REQ 
**Begin: From C802.16p-rg-11/0011**
Table 678—AAI-RNG-REQ Message Field Description
	Fiedl 
	Size (bits) 
	Value/Description 

	Ranging Purpose Indication 
	4 
	0b0000 = Initial network entry 

0b0001 = HO reentry 

0b0010 = Network reentry from idle mode 

0b0011 = Idle mode location update 

0b0100 = DCR mode extension 

0b0101 = Emergency call setup (e.g., E911) 

0b0110 = Location update for updating service flow management encodings of E-MBS flows 

0b0111 = Location update for transition to DCR mode from idle mode 

0b1000 = Reentry from DCR mode, coverage loss or detection of different ABS restart count. 

0b1001 = Network reentry from a Legacy BS 

0b1010 = Zone switch to MZONE from LZONE 

0b1011 = Location update due to power down. 

0b1100 = Interference mitigation request to a CSG Femto ABS when experiencing interference from the CSG Femto ABS 

0b1101 = NS/EP call setup

[0b1110 = M2M Abnormal Outage Report] 

0b1111 = reserved 


**End: From C802.16p-rg-11/0011**
16.2.3.23 AAI-PAG-ADV (paging advertisement) Message
** Begin: From C802.16p-rg-11/0038r1**
Table 700—AAI-PAG-ADV Message Field Description
	Field
	Size
(bits)
	Value/Description
	Condition

	…


	[For (i=0; i<Num_MMGID; i++) {
	
	
	Shall be included if ABS sends DL multicast data for M2M after transmission of the AAI-PAG-ADV message

	MMGID
	12
	M2M Multicast group ID
	

	}]
	
	
	


** End: From C802.16p-rg-11/0038r1**
16.2.3.47.1 AAI-DSA-REQ
** Begin: From C802.16p-rg-11/0038r1**
Table 734—AAI-DSA-REQ Message Field Description
	Field
	Size (bits)
	Value/Description
	Condition

	…

	[MMGID
	12
	M2M Multicast group ID
	Present if associated flow has M2M Multicast Group ID]


** End: From C802.16p-rg-11/0038r1**
16.2.3.47.2 AAI-DSA-RSP
** Begin: From C802.16p-rg-11/0038r1**
Table 735—AAI-DSA-RSP Message Field Description
	Field
	Size (bits)
	Value/Description
	Condition

	…

	[MMGID
	12
	M2M Multicast group ID
	Present if associated flow has M2M Multicast Group ID]


** End: From C802.16p-rg-11/0038r1**
16.2.3.47.4 AAI-DSC-REQ
** Begin: From C802.16p-rg-11/0038r1**
Table 737—AAI-DSC-REQ Message Field Description
	Field
	Size (bits)
	Value/Description
	Condition

	…

	[MMGID
	12
	M2M Multicast group ID
	Present if associated flow has M2M Multicast Group ID]


** End: From C802.16p-rg-11/0038r1**
16.2.3.47.5 AAI-DSC-RSP
** Begin: From C802.16p-rg-11/0038r1**
Table 738—AAI-DSC-RSP Message Field Description
	Field
	Size (bits)
	Value/Description
	Condition

	…

	[MMGID
	12
	M2M Multicast group ID
	Present if associated flow has M2M Multicast Group ID]


** End: From C802.16p-rg-11/0038r1**
** Begin: From C802.16p-rg-11/0021**
[16.2.3.xx Idle mode messages for M2M paging operation
Table xx. M2M Group Paging Message Format

	Field
	Size (bits)
	Value/Description
	Condition

	M2M Group paging message format {
	
	
	

	Num_M2M Paging Group
	4
	
	

	For (i=0; i< Num_M2M Paging Group; i++) {
	
	
	

	M2M Group Paging ID (MGPID)
	TBD
	Used to indicate M2M Group Paging ID for the M2M Paging Group to be paged.
	

	…
	…
	…
	…

	Action Bitmap
	4
	Bit #0: [TBD]
Bit #1: Receives the multicast traffic

Bit #2: [TBD]
Bit #3: {TBD}
	

	…
	…
	…
	…

	If (Bit #1 in Action Bitmap == 1) {
	
	
	

	Multicast transmission start time (MTST)
	TBD
	Least Significant TBD bits of the frame number in which the ABS starts sending the DL multicast data.
	

	}
	
	
	

	…
	…
	…
	…

	}
	
	
	


16.2.3.xx AAI-MRT-REQ (Multicast Retransmission Request message)

When an M2M device detects the multicast data reception error (e.g., DL multicast burst decoding error, etc.), the M2M device shall transmit the AAI-MRT-REQ message to IEEE 802.16p BS. 

 Table xx. AAI-MRT-REQ Message Field Description

	Field
	Size (bits)
	Value/Description
	Condition

	M2M Group Paging ID (MGPID)
	TBD
	Used to indicate M2M Group Paging ID for the M2M Paging Group to be paged.]
	

	…
	…
	…
	…


** End: From C802.16p-rg-11/0021**
** Begin: From C802.16p-rg-11/0022**
[16.2.3.Y AAI-M2M-RNG-REQ

An AAI-M2M-RNG-REQ message is transmitted by M2M devices at network entry. Except the size of previous STID and pre-assigned STID of the M2M devices is extended to 16 (or 15) [TBD] bits, AAI-M2M-RNG-REQ shall keep the same functionalities as AAI-RNG-REQ.

Table yyy – AAI-M2M-RNG-REQ message for M2M

	Field 
	Size (bits)
	Value / Description
	Condition

	…
	
	
	

	If (STID is not pre assigned) {
	
	
	

	Serving BSID
	48
	The BSID of the M2M device's previous SABS before incurring a coverage loss, or the BSID of the S-ABS to which the 16 device is currently connected (has completed the registration cycle and is in Connected State). 
	

	Previous STID
	16 (or 15) [TBD]
	The STID which the 16 device uses in the previous S-ABS.
	

	} else{
	
	
	

	if (legacy network mode or M2M device privacy is disabled){
	
	
	

	M2M device MAC address
	48
	M2M device's real MAC address
	Presented in legacy network mode only

	} else{
	
	
	

	STID
	16 (or 15) [TBD]
	The Station ID pre-assigned by the TABS 
	

	}
	
	
	

	}
	
	
	

	…
	
	
	


16.2.3.Z AAI-M2M-RNG-RSP

An AAI-M2M-RNG-RSP shall be transmitted by the ABS in response to a received AAI-M2M-RNG-REQ from an M2M devcie. Except the STID size is extended to 16 (or 15) [TBD] bits, AAI-M2M-RNG-RSP shall keep the same functionalities as AAI-RNG-RSP.

Table zzz – AAI-M2M-RNG-RSP message
	Field 
	Size (bits)
	Value / Description
	Condition

	…
	
	
	

	STID
	16 (or 15) [TBD]
	AMS identification to be used in the T-ABS
	Shall be included for uncontrolled HO, NW reentry or Zone switching in case this message is encrypted

	…
	
	
	


16.2.3.ZZ AAI-M2M-RNG-CFM for M2M

The M2M device shall send the AAI-M2M-RNG-CFM for M2M system message to the ABS upon successful ranging initiated by an unsolicited AAI-M2M-RNG-RSP message with the Ranging Request bit to be one. It shall include the below parameters:

- STID of the M2M device

Table zzzz – AAI-M2M-RNG-CFM message
	Field 
	Size (bits)
	Value / Description
	Condition

	STID
	16 (or 15) [TBD]
	STID of the AMS
	N/A


16.2.3.ZZZ AAI-M2M-REG-RSP

An AAI-M2M-REG-RSP is transmitted by ABS in response to AAI-REG-REQ message during initialization. Except the STID size is extended to 16 (or 15) [TBD] bits, AAI-M2M-REG-RSP shall keep the same functionalities as provided by AAI-REG-RSP.
Table zzzzz – AAI-M2M-REG-RSP message
	Field 
	Size (bits)
	Value / Description
	Condition

	STID
	16 (or 15) [TBD]
	M2M device identifier which the ABS assigns to the M2M device in place of the temporary STID which has been transferred by AAI-RNG-RSP for M2M system message.
	Shall be included when an M2M device is performing initial network entry or an M2M device has no STID pre-assigned when it is performing network reentry procedure.

	…
	
	
	


16.2.3.ZZZZ AAI-M2M-HO-CMD

The S-ABS shall send AAI-M2M-HO-CMD to initiate the HO procedure for M2M, or to acknowledge the AAI-HO-REQ sent by the M2M device. Except the STID size is extended to 16 (or 15) [TBD] bits, the AAI-M2M-HO-CMD shall include the same parameters as AAI-HO-CMD.

Table zzzzzz – AAI-M2M-HO-CMD message
	Field 
	Size (bits)
	Value / Description
	Condition

	…
	
	
	

	If(CDMA_RNG_FLAG==0) {
	
	
	

	offsetData
	7
	It represents the value among - 31.5 to 32 dB with 0.5 dB step
	optional

	offsetControl
	7
	It represents the value among - 31.5 to 32 dB with 0.5 dB step
	optional

	Pre-assigned STID
	16 (or 15) [TBD]
	STID assigned to the M2M device by the T-ABS
	

	}else {
	
	
	

	Dedicated CDMA ranging code
	5
	Indicates the dedicated ranging code.
	Shall be presented if Seamless HO = 1; otherwise optionally presented

	Ranging opportunity index
	3
	Indicates the index of the allocated ranging opportunity of the dynamic ranging channel used in the RA-ID. Ranging opportunity index shall be assigned by the TABS. The T-ABS shall assign unique ranging opportunity index which is not overlapped with other ranging channel in the allocated frame.

0b0: 0b01

0b1: 0b10
	optional

	Ranging opportunity Subframe Index
	2
	Indicates the subframe index of the allocated ranging opportunity. The subband of a dynamic ranging channel is same as the ranging channel allocated by SFH.
	optional

	Pre-assigned STID
	16 (or 15) [TBD]
	STID assigned to the M2M device by the T-ABS 
	optional

	}
	
	
	

	…
	
	
	


]
** End: From C802.16p-rg-11/0022**
**Begin: From C802.16p-rg-11/0023**
[16.2.5.X Support for M2M Security 

16.2.5.X.Y Calculation of CMAC for M2M

M2M device and M2M supported ABS can derive the CMAC_KEY_* after successful of EAP authentication, and then the CMAC value for each MAC control message can be calculated by 

CMAC value <= Truncate(CMAC (CMAC_KEY_*, AK ID | CMAC_PN |STID (16/15 bits)|FID|20/21-bit zero padding | ASN.1 encoded MAC_Control_Message), 64), 

which the STID is extended to 16(or 15) [TBD] bits and the padding bits are decreased to 20 (or 21) [TBD] bits. 

16.2.5.X.Z AES-CCM for M2M

The nonce for M2M shall be as shown in Table XXX. The MAC header, which fills bytes 1 and 2, may be the AGMH or the SPMH. If the STID or the FID has not been assigned, then the corresponding field shall be set to all zeroes. When payloads with different FIDs are multiplexed into the MAC PDU, the FID field of the nonce shall be set to the FID of the first payload connection.

Table XXX Nonce construction for M2M

	Byte bumber
	0
	1
	2
	3
	4
	5
	9
	10
	12

	Field
	MAC Header
	STID and Flow ID
	Reserved
	EKS and Packet Number

	Contents
	AGMH and SPMH
	STID (16/15 bits) | FID (4 bits) | Padding 4/5 bits (0b0000/0b00000)
	0X0000000000
	EKS | PN


]
**End: From C802.16p-rg-11/0023**
16.2.9.1 Grouping Mechanism

Grouping criteria include MIMO modes and HARQ burst sizes. As a result, every group may correspond to a given set of MIMO modes, and HARQ burst sizes.
A flow of an AMS may be assigned to a DL and/or a UL group. Each DL or UL group is identified by a

unique 12-bit Group ID allocated from group IDs range as specified in Table 843.
**Begin: From C802.16p-rg-11/0013r3**
[For support of M2M devices, grouping criteria include not only MIMO modes and HARQ burst sizes but also M2M subscriber. A flow of an M2M device may be assigned to a DL and/or a UL group. Each DL or UL group for M2M devices is also identified by the same 12-bit Group ID but Group ID from 129 to TBD shall be allocated for groups of M2M devices as specified in Table 844.]
**End: From C802.16p-rg-11/0013r3**
16.2.15 Network Entry and Initialization
**Begin: From C802.16p-rg-11/0016**
[A M2M device is configured to be either a leader M2M device or a follower M2M device. During the network entry and initialization, the leader M2M device shall perform the full network entry procedure as specified in 16.2.15 of the WirelessMAN-Advanced Air Interface specification. The follower M2M device shall conduct DL PHY synchronization and obtain DL/UL parameters with the BS, and then try to attach to a leader M2M device instead of performing the initial ranging and following procedures. The follower M2M device then obtains the remaining network entry related parameters from the leader M2M devices through the attaching procedure, which is only permitted in some specific UL regions (M2M Contention Regions) indicated by the S-SFH. The leader M2M device and the follower M2M devices attaching to the leader M2M device can be differentiated by their unique FIDs, although they all use the same STID.]
**End: From C802.16p-rg-11/0016**
16.2.28 Support for Multicast Service

**Begin: From C802.16p-rg-11/0038r1**
16.2.28.4 Multicast Operation for machine to machine (M2M) applications

When an IEEE 802.16p BS receives DL multicast data for M2M application from the network, it shall send DL multicast data to M2M devices belonging to a M2M Group. 

[An ABS may initiate the DSA procedure for multicast connections. The AMS's discovery and registration of multicast services with an ABS through upper layer signaling are outside the scope of this standard. The AAI-DSA, AAI-DSC and AAI-DSD messages are used to establish, change, and delete multicast service flows respectively. The ABS shall send the AAI-DSA-REQ/RSP to the AMS with the relevant multicast parameters including M2M Multicast Group ID and FID.] 
[For multicast connections, ARQ is not applicable, and the Null SAID is used as the target SAID field in AAI-DSA-REQ/RSP message.]

[The multicast data assignment is indicated using Broadcast Assignment A-MAP IE with Function index 0b11 as described in Table 860.] 

[In this case, 16-bit CRC of the A-MAP IE is masked with 0b0011 (4-bit) plus 12-bit MMGID.]
**End: From C802.16p-rg-11/0038r1**
**Begin: From C802.16p-rg-11/0043r1**
[The multicast data assignment is indicated using Broadcast Assignment A-MAP IE with Function index 0b11 as described in Table 860.] 

[In this case, 16-bit CRC of the A-MAP IE is masked with 0b0011 (4-bit) plus 1215-bit MMGID.]

**End: From C802.16p-rg-11/0043r1**
**Begin: From C802.16p-rg-11/0038r1**
16.2.28.4.1 M2M Multicast operation in idle mode 
IEEE 802.16p BS shall provide the multicast service for M2M devices in idle mode. 

Before an 802.16p BS sends DL multicast data, the 802.16p BS shall transmit the paging message including the multicast traffic indication to M2M devices during the paging listening intervals of the M2M devices. When an M2M device receives the multicast traffic indication through the paging message during its paging listening interval, the M2M device shall start receiving the DL multicast data without the idle mode termination [except for the case of UL feedback] [regardless of UL feedback].
[The multicast transmission start time shall be included in the paging message in order to indicate when the DL multicast data is sent. The M2M device shall start receiving the multicast data from the multicast transmission start time.]

[When the multicast data transmission ends, an IEEE 802.16p BS shall transmit the multicast transmission end (MTE) indicator. Upon receiving the MTE indicator the device shall not perform the process of receiving the multicast data any more.]
16.2.28.4.2 Reliable multicast transmission for M2M applications

An IEEE 802.16p BS shall provide the reliable transmission of the multicast traffic for M2M applications.

[An UL feedback may be provided for multicast connections of M2M applications.]

[An ABS may request that the AMS provide feedback in association with the multicast channel. The conditions and means for the feedback are FFS.]

[For multicast connections, layer1 or layer 2 feedback is not applicable. Reliability is ensured by retransmissions of the multicast data packet.]

[If an M2M device detects the error of receiving the multicast data, the device shall request the multicast retransmission to an IEEE 802.16p BS. If the IEEE 802.16p BS receives the request of multicast retransmission from an M2M device, the IEEE 802.16P BS shall re-transmit the multicast data.]
**End: From C802.16p-rg-11/0038r1**
16.3 Physical Layer

16.3.5.3.2.4  Assignment A-MAP

{Editors Notes:  The following lines are from lines 42-50, page 642 in P802.16m/D11}
**Begin: From C802.16p-rg-11/0043r1**
When the 16-bit CRC Mask Type Indicator is 0b000, the 15-bit initial vector of the PRBS generator shall be the value of the MAPMask Seed that was transmitted to the AMS in the same MAC control message as the STID or TSTID value used as the 16-bit CRC Mask Masking Code. [When the 16-bit CRC Mask is generated with masking prefix 0b0 and 15 bit MGID, the 15-bit initial vector of the PRBS generator shall be the value of the MAPMask Seed that was transmitted to the AMS in the same MAC control message as the 15 bit MGID value used for generating the 16 bit CRC mask.] Otherwise, the 15-bit initial vector of the PRBS generator shall be the same as the 16-bit A-A-MAP CRC mask in Table 843, excluding the 1 bit masking prefix. 
**Begin: From C802.16p-rg-11/0043r1**
**Begin: From C802.16p-rg-11/0025**
[16.3.5.3.2.4.x Assignment A-MAP for M2M Devices

The Assignment A-MAP (A-A-MAP) shall include one or multiple A-A-MAP IEs and each A-A-MAP IE is

encoded separately. Figure xxx describes the procedure for constructing A-A-MAP symbols.
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The 40 bits of information contained in the A-A-MAP IE are masked by a sequence generated by a PRBS generator. The mask, when XOR'ed with the A-A-MAP IE, randomizes the A-A-MAP IE. When a MAPMask Seed is used to initialize the PRBS generator, the mask also conceals the contents of the A-A-MAP IE from unintended users. The PRBS generator and the randomization process are described in 16.3.10.1.3.

When the 16-bit CRC Mask Type Indicator is 0b000, the 15-bit initial vector of the PRBS generator shall be the value of the MAPMask Seed that was transmitted to the AMS in the same MAC control message as the STID or TSTID value used as the 16-bit CRC Mask Masking Code. Otherwise, the 15-bit initial vector of the PRBS generator shall be the same as the 16-bit A-A-MAP CRC mask in Table 843, excluding the 1 bit masking prefix.
[For 16p devices, the consecutive 4 bits from the second bit at the right end of the randomized 40 bit A-A-MAP IE is further masked by the 4 bit MSBs of 16 bit STID.] A 16-bit CRC, for which CRC16-CCITT as defined in ITU-T recommendation X.25 is used, is generated based on the randomized sequence of information bits of the assignment A-MAP IE. Denote the randomized assignment A-MAP IE [for 16m device or 4 bit masked assignment A-MAP IE after randomization for 16p device] by m(x) , the 16-bit CRC by p(x), and the 16-bit CRC mask by q(x) which is generated according to 16.3.5.5.2.4. The 16-bit CRC mask is applied to the 16-bit CRC by bitwise XOR operation.

The masked CRC is then appended to the randomized sequence of information bits of the assignment

A-MAP IE, resulting in a bit sequence of [image: image2.emf]
The resulting sequence of bits shall be encoded by the TBCC described in 16.3.10.2]
**End: From C802.16p-rg-11/0025**
**Begin: From C802.16p-rg-11/0016**
16.3.5.5.1.2 S-SFH IE

Table 834—S-SFH SP2 IE format
	Syntax
	Size (bit)
	Notes

	S-SFH SP2 IE format () {
	
	

	  [M2M Contention Region Periodicity
	TBD
	Indicate the periodicity (in # of superframes) for the appearance of M2M Contention Region.]

	}
	
	


**End: From C802.16p-rg-11/0016**
16.3.5.5.2.4 Assignment A-MAP IE
**Begin: From C802.16p-rg-11/0043r1**
Table 842—Assignment A-MAP IE Types
	0b0000
	DL Basic Assignment A-MAP IE
	Unicast

	….
	…
	…

	0b1101
	Reserved[M2M Device Identifier A-MAP IE]
	NA [Multicast]

	0b1110
	Reserved
	NA

	0b1111
	Extended Assignment A-MAP IE
	NA


Table 843—Description of CRC Mask
	Masking Prefix (1 bit MSB)
	Remaining 15 bit LSBs

	0b0
	Type Indicator
	Masking Code

	
	0b000
	12 bit STID or TSTID

	
	0b001
	Refer to Table 844

	
	0b010
	Refer to Table 845

	
	[0b011 – 0b111]
	[12 LSBs of 15 bit MGID]


**End: From C802.16p-rg-11/0043r1**
**Begin: From C802.16p-rg-11/0016**
16.3.5.5.2.4.2 UL basic assignment A-MAP IE
Table 847—UL Basic Assignment A-MAP IE*
	Syntax
	Size (bit)
	Description/Notes

	UL_Basic_Assignment_A-MAP_IE () {
	-
	-

	  [FID
	4
	Shall be presented if responding to the BR header with A-A-MAP IE FID indication = 1]

	}
	
	


**End: From C802.16p-rg-11/0016**
16.3.5.5.2.4.13 Broadcast Assignment A-MAP IE
**Begin: From C802.16p-rg-11/0038r1**
Table 860—Broadcast Assignment A-MAP IE
	Syntax
	Size (bit)
	Description/Notes

	Broadcast_Assignment_A-MAP_IE() {
	
	

	A-MAP IE Type
	4
	Broadcast Assignment A-MAP IE

	Function Index
	2
	0b00: This IE carries broadcast assignment information

0b01: This IE carries handover ranging channel allocation information

0b10: This IE carries multicast assignment information

0b11: reserved[This IE carries multicast assignment information for M2M application]

	…



	} [else if {Function Index == 0b11} {
	
	

	Burst Size
	6
	Burst size as indicated in the first 39 entries in Table 958

	Resource Index
	11
	512 FFT size: 0 in first 2 MSB bits + 9 bits for resource index

1024 FFT size: 11 bits for resource index

2048 FFT size: 11 bits for resource index

Resource index includes location and allocation size.

	Long_TTI_Indicator
	1
	Indicates number fo AAI subframes spanned by the allocated resource.

0b0: 1 AAI subframe (default TTI)

0b1: 4 DL AAI subframe for FDD or all DL AAI subframes for TDD (long TTI)

	Reserved
	18
	-

	}]
	
	


**End: From C802.16p-rg-11/0038r1**
**Begin: From C802.16p-rg-11/0043r1**
[16.3.5.5.2.4.16 M2M Device Identifier A-MAP_IE

Table xxx M2M Device Identifier A-MAP IE
	Syntax
	Size (bits)
	Notes

	A-MAP IE type
	4
	M2M-MAP IE

	M2M_ID
	16
	Identifies a M2M device within a M2M Group

	Reserved
	20
	Reserved bits


* A 16 bit CRC is generated based on the randomized contents of the M2M Device Identifier A-MAP IE. The CRC is

masked by the 16-bit CRC mask generated according to Table 843.
If any unicast assignment IE masked with a MGID is followed by M2M Device Identifier A-MAP IE masked with same MGID then the unicast assignment IE is for the M2M device identified by MGID and the M2M_ID carried in this M2M Device Identifier A-MAP IE.]
**End: From C802.16p-rg-11/0043r1**
**Begin: From C802.16p-rg-11/0025**
[16.3.5.5.2.4.x Assignment A-MAP IE for M2M Devices

Table xxx.—Description of CRC Mask

	Masking Prefix (1 bit

MSB) 


	Remaining 15 bit LSBs

	0b0
	Type Indicator
	Masking Code

	
	0b000
	12 bit STID [for 16m devices or 12 bit LSBs STID for16p devices] or TSTID

	
	0b001
	Refer to Table 844

	
	0b010
	Refer to Table 845

	
	
	

	0b1
	15 bit RA-ID: The RA-ID is derived from the AMS' random access attributes

(i.e., superframe number (LSB 5bits), frame_index (2 bits), preamble code index

for ranging or BR (6 bits) and opportunity index for ranging or BR (2 bits)) as

defined below:

RA-ID = (LSB 5bits of superframe number | frame_index |

preamble_code_index | opportunity_index)]


**End: From C802.16p-rg-11/0025**
**Begin: From C802.16p-rg-11/0013r3**
Table 844 – Description of the Masking Code for type indicator 001

	Decimal Value
	Description

	0
	Used to mask Broadcast Assignment A-MAP IE for broadcast or ranging channel assignment

	1
	Used to mask BR-ACK A-MAP IE

	2-128
	Used to mask Group Resource Allocation A-MAP IE (group ID)

	[129-[TBD]
	Used to mask Group Resource Allocation A-MAP IE (group ID for M2M device)]

	Others
	Reserved


**End: From C802.16p-rg-11/0013r3**
**Begin: From C802.16p-rg-11/0024**
[16.3.8.2.5.x Bandwidth request channel for M2M Devices
For the 3-step BR, the M2M devices should select two BR preamble 
[image: image3.wmf]1

()

u

Pk

 and 
[image: image4.wmf]2

()

u

Pk

from Table 923, where 
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 will be described in the following. After selecting the two preambles, the M2M devices transmit BR preamble 
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 denote the 12-bit LSB of the 16-bit STID, 
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denote the 4-bit MSB of the 16-bit STID, and 
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 denote the 3-bit pre-defined BR information of the m-to-m device, respectively. Additionally, eight values 
[image: image14.wmf]{0,1,...,23}

Î

 are calculated by evaluating 
[image: image15.wmf]0123456789101112

bbbbbbbbbbbbb

 by 
[image: image16.wmf]01234567891011

''''''''''''

ssssssssssss

 and 
[image: image17.wmf]131415

bbb

by 0x000~0x111 to equation (289). Let the set formed by the eight values as 
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**End: From C802.16p-rg-11/0024**
**Begin: From C802.16p-rg-11/0018**
[16.3.X Support for large number of M2M devices

   To support data transmissions of a large number of M2M devices, the BS shall allow for uplink M2M and AMS superimposed transmission. The superimposed transmission can be also carried out in rank-sufficient or rank-deficient MIMO conditions. Furthermore, the M2M data symbols could be repeatedly transmitted over multiple subcarriers or OFDMA symbols, even in the superimposed channel, to facilitate reliable transmission of M2M data bursts.]
**End: From C802.16p-rg-11/0018**
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Figure xxx – Chain of A-A-MAP IE to A-A-MAP symbols for m-to-m device



