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Issues arising due to overlapping M2M zones 

Anshuman Nigam, Anil Agiwal, Hyunjeong Kang, Rakesh Taori
Samsung Electronics
1. Introduction
The following issues arise due to overlapping M2M zones
1. Collision of MGIDs between different M2M devices communicating with a BS belonging to multiple M2M group zones.
a. Uniquely addressing an M2M device in MAP

b. Uniquely addressing an M2M device in paging message

2. Discussion

In order to avoid frequent update of MGID at the boundary of M2M device group zones because of M2M device mobility (Ping Pong), the BSs at the border of M2M device group zones are being considered to be part of multiple M2M device group zones. This resolves the frequent updates of MGID at the boundary of M2M device group zones. However, it leads to collisions of MGID between multiple M2M devices communicating with a BS but belonging to different M2M device group zones. As a result signaling message transmitted using MGID meant for M2M devices of one group will also reach another group which has the same MGID but belongs to different M2M device group zone.  
For e.g. M2M device 1 is assigned MGID 1 in M2M Device group zone 1 and is communicating with BS1. M2M device 2 is assigned MGID 1 in M2M Device group zone 2 and is communicating with BS2. Consider that an M2M device 1 moves from BS1 to BS2 wherein BS1 is part of M2M device group zone 1 and BS2 is part of M2M device group zone 1 and M2M device group zone 2. When the M2M Device 1 moves to BS2, BS2 has to communicate with two M2M devices having the same MGID. MGID is not updated for M2M device 1 as BS2 is also part of M2M group zone 1 to which M2M device 1 belongs.
In order to uniquely identify an M2M device group, the MGID can be coupled with M2M_GROUP_ZONE_ID it belongs to. But since the M2M_GROUP_ZONE_ID can be a large in size, this can lead to significant overhead. Furthermore, an M2M device should be able to identify itself as early as possible in order to have greater power savings.
The ABS may broadcast the M2M_GROUP_ZONE_IDs it belongs to (already in section 6.3.1). In order to reduce the overhead an M2M device can derive a Zone Index corresponding to the M2M_GROUP_ZONE_ID according to implicit ordering of the M2M_GROUP_ZONE_IDs in the broadcast message. The maximum number of M2M_GROUP_ZONEs that an ABS can belong to is broadcasted or specified. The ABS can include Zone Index corresponding to the M2M_GROUP_ZONE along with the MGID to uniquely identify an M2M device group.

Idle mode operation:-


The MOB_PAG-ADV message includes the Zone Index along with the MGIDs to uniquely page an M2M device group.
Connected mode operation:-

A new MAP IE is defined and the new MAP IE contains the MGID and the Zone Index of the included MGID.
MGID Assignment/Update:-

Use MGID along with Zone ID. In order to avoid delay in reading broadcast message, it is suggested to use Zone ID instead of Zone Index.
3. Proposal

Change 1
Section 6.3.1, page 4, line 17

A 15-bit value that uniquely identifies an M2M device group in the domain of the network entity that assigns MGID that one or more M2M devices belong to. The domain of the network entity is identified by M2M GROUP ZONE ID. M2M GROUP ZONE ID may be broadcasted in the AAI-SCD message. An M2M device derives the Zone Index corresponding to an M2M GROUP ZONE ID based on the implicit ordering of the M2M GROUP ZONE IDs in the broadcasted message where the Zone Index of the first included M2M GROUP ZONE_ID is assigned to be 0 and increases sequentially till (MAX_M2M_Group_Zone – 1) where MAX_M2M_Group_Zone is defined to be 4. Hence when the ABS is part of only one M2M Group Zone, it broadcasts only one M2M GROUP ZONE_ID and the M2M device derives the corresponding Zone Index as 0x00. An M2M device group is addressed using the MGID and the corresponding Zone Index.
Change 2

Section 6.3.22.5 Page23 Line 12 of IEEE P802.16p/D1
Add the following text at the end of subclause 6.3.22.6
Group paging may be used for M2M devices. For this, M2M Group Identifier (MGID) defined in 6.2.1.3.1along with the Zone Index of the associated M2M group zone may be included in a paging message instead of an individual identifier to identify the group of M2M devices. The M2M device follows the paging cycle as per section 6.3.22.5
Change 3
Section 11.17.5 page 29 line 44
	Name
	Type
	Length
	Value

	MGID

	156.1

	2

	Bits 0-14: Indicates M2M device group ID for which the multicast traffic is scheduled

Bit 15: Padding, Will be set to 0

	Zone Index
	156.2
	2
	

	Action Code

	156.23

	1

	Bits 0-1: Indicates Action code for the M2M device group ID 
0b00 - Performing network reentry 
0b01- Performing location update 
0b10 - Receiving multicast traffic without requiring network reentry
0b11- Re-assignment of MGID
Bits 2-7: Padding, Will be set to 0 



Change 4
Section 6.3.2.3.6 page 6 line 35

MGID Update
Bits 0-15: current MGID value
Bits 16-31: new MGID value

Bits       : M2M GROUP ZONE ID of new MGID (Present if ABS is part of more than one M2M group zone)
Change 5

Section 6.3.2.3.10 page 8 line 5

MGID (see 11.13.46)
MGID associated with the SF
M2M_GROUP_ZONE_ID of the MGID (Present if ABS is part of more than one M2M group zone)
Change 6

Section 6.3.2.3.13 page 8 line 45

MGID (see 11.13.46)
new MGID, replacing a previously associated MGID.
M2M_GROUP_ZONE_ID of the new MGID (Present if ABS is part of more than one M2M group zone)
Change 7

Section 6.3.2.3.99 page 10 line 45, 55

	Syntax
	Size
	Notes

	MGID

	15
	

	Zone Index
	
	Zone Index of the MGID

	Action Code
	2
	Use to indentify the purpose if this message 
0b00: re-assignment of MGID value 
0b01-0b11: Reserved 


	If(Action Cde == 0x00) {
	
	

	New MGID
	15
	New MGID value to be assigned


	M2M_GROUP_ZONE_ID
	
	Zone ID of new MGID (Present if ABS is part of more than one M2M group zone)

	}
	
	


Change 8
Table 229c Section 6.3.2.3.100 page 11 line 21

	Syntax
	Size
	Notes

	MAMC_Message_Format() { 

	
	

	Management Message Type = 112

	8
	

	MGID

	15
	

	Zone Index
	
	Zone Index of the MGID

	Action Code
	2
	Action Value code to acknowl​edge



Change 9
Table 688 Section 11.6 page 25 line 60

	Name
	Type
	Length
	Value
	PHY Scope

	MGID Update

	49
	4
	Bits 0-15: current MGID value
Bits 16-31: new MGID value
Bits     :M2M_GROUP_ZONE_ID of new MGID (Present if ABS is part of more than one M2M group zone)

	


Change 10
Section 11.17.5 page 30 line 21
	Name
	Type
	Length
	Value
	PHY Scope

	MGID Re-assignment for M2M

	156.4
	2
	New MGID (15 bits)

M2M_GROUP_ZONE_ID (Present if ABS is part of more than one M2M group zone)

	


Change 11

Section 11.13.46 page 27 line 64

This TLVe value of this field specifies MGID that is used for the associated flow. During connected mode, the MGID may be added by DSA-REQ message and may be changed by DSC-REQ message.
	Name
	Type
	Length
	Value
	Scope

	MGID

	[145/146].57
	2
	Bits 0-14: Indicates MGID; 
Bit 15: Padding, Will be set to 0 

	DSA-REQ DSC-REQ 


	M2M_GROUP_ZONE_ID
	
	
	Zone ID of included MGID (Present if ABS is part of more than one M2M group zone)
	


Change 12

Add new subclause 8.4.5.3.xx as indicated
8.4.5.3.35 M2M Multicast Assignment IE format
In the DL-MAP, a BS shall transmit the M2M Multicast Assignment MAP IE to indicate the DL allocation in which M2M Multicast data is sent.
Table xxx—M2M Multicast Assignment IE format
	Syntax
	Size

(bit)
	Notes

	M2M Multicast Assignment IE(){
	-
	-

	Extended-2 DIUC
	4
	M2M Multicast Assignment IE () = 0xF (Extended-3 DIUC)

	Length
	8
	Length in bytes

	Extended-3 DIUC
	4
	0x04

	Num_MGID
	6
	Number of included MGIDs

	For(i=0;i<Num_MGID;i++) {
	
	

	MGID
	15
	

	Zone Index
	2
	Zone Index of the included MGID

	}
	
	

	DIUC
	4
	

	OFDMA Symbol Offset
	8
	The offset of the OFDMA symbol measured

in OFDMA symbols from beginning of the

DL frame in which the DL-MAP is

transmitted. Counting from the frame

preamble and starting from 0

	Subchannel offset
	7
	The offset of the first OFDMA symbol of

the MBS region measured in OFDMA

symbols from beginning of this DL frame

	No. Subchannels
	7
	

	NO. OFDMA symbols
	7
	

	Boosting
	3
	Refer to Table 321

	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

	if !(byte boundary) {
	
	

	Padding Nibble
	variable
	Padding to reach byte boundary

	}
	
	

	}
	-
	-
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