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IEEE 802.16p Machine to Machine (M2M) Consolidated Contributions for PWR RG
Kiseon Ryu
PWR RG Chair
1 Introduction

This consolidated contribution contains proposed text from all contributions marked with the tagline PWR in their titles and the contributions related to idle mode operation (i.e. the paging operation in idle mode and network re-entry from idle mode), which are identified in the document of DEV RG Discussion Point. The following is the list of contributions that will be handled in the PWR RG. 

Table 1: List of contributions submitted to the PWR RG

	
	Contribution Number
	Title
	Contributors

	1
	C80216p-rg-11_0007.doc



	Recommended idle mode operation for a device with machine to machine application
	Hyunjeong Kang, Rakesh Taori, Chiwoo Lim, Kaushik Josiam, Ying Li, Sudhir Ramakrishna, Lei Zhou, Hai Wang|
Samsung Electronics

	2
	C80216p-rg-11_0014.doc



	[PWR] Amendment Text for 802.16p location update procedure
	Giwon Park, Youngsoo Yuk, Jin Lee, Jeongki Kim, Kiseon Ryu and Jinsam Kwak| 
LG electronics

	3
	C80216p-rg-11_0015.doc


	[PWR] Amendment Text for 802.16p paging

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

	4
	C80216p-rg-11_0019.doc


	[PWR] Baseline Amendment Text for 802.16p Device Collaboration

	Kyujin Park, Jinsoo Choi, HanGyu Cho, Kiseon Ryu, Jin Sam Kwak| 
LG Electronics


Table 2: List of contributions submitted to the DEV RG but moved to the PWR 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

	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

	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


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.
7. All proposed sections are colored blue with an underline and bold face.
8. All proposed text are colored blue with an underline.
9. The proposed text highlighted in green is moved from DEV RG for discussions. They will be dealt in this document after Feb 09, 2011 conference call.
** Begin: From C802.16p-rg-11/0019**
3. Definitions
3.x Source M2M device: The end device whom the data traffic to the BS is generated from or the data traffic generated from the BS is targeting for
3.x Cooperative M2M device: The device who helps the source M2M device(s) in UL by relaying or co-transmitting data and control information
** End: From C802.16p-rg-11/0019**
** Begin: From C802.16p-rg-11/0007**
6.3.23.10 MS idle mode for M2M application

When an MS which supports M2M application enters idle mode, the MS follows the procedure defined in 6.3.23. 

If an MS has subscribed to an M2M application requiring longer inactive interval, the operation in 6.3.23.10 should be applied for the MS.

During idle mode initiation transaction through DREG-REQ and DREG-CMD messages, the paging information in 11.1.8.3.1 is applied for the MS. 

If Location Update Response is set to 0x00 (Success of Idle Mode Location Update) in RNG-RSP message and Paging information has changed, the Paging information in 11.1.8.3.1 shall be included in the RNG-RSP message. 

A paging controller may assign idle mode timer for the MS only. In this case, the DREG-CMD message includes MS-specific Idle mode timer as in 11.14.1. The paging controller shall maintain idle mode system timer corresponding to MS-specific Idle mode timer to retain the MS’s service and operational information. When the MS receives the DREG-CMD message with MS-specific Idle mode timer, the MS shall periodically perform location update prior to the expiration of the MS-specific Idle mode timer. At every location update including the paging group location update, the MS-specific Idle mode timer is reset to 0 and restarted.
** End: From C802.16p-rg-11/0007**
** Begin: From C802.16p-rg-11/0007**
11.1.8.3 Paging information
11.1.8.3.1 Paging information for M2M application

In case of RNG-RSP message, Paging information shall be included if Location Update Response is set to 0x00 (Success of Idle Mode Location Update) and Paging information has changed.

	Type
	Length
	Value
	Scope

	134.1
	9
	Bits 0-23: PAGING_CYCLE – Cycle in which the paging message is transmitted within the paging group. 

Bits 24-47: PGING_OFFSET – Determines the frame within the cycle from which the paging interval starts. Shall be smaller than PAGING_CYCLE value.

Bits 47-63: Paging-group-ID – ID of the paging group to which the MS with M2M application is assigned.

Bits 63-71: Paging Interval Length – Max duration in frames of Paging Listening interval. Used in calculation of Paging listening interval; value shall be between 1 and 5 frames (default=2).
	RNG-RSP

DREG-CMD


** End: From C802.16p-rg-11/0007**
** Begin: From C802.16p-rg-11/0007**
11.14 DREG-CMD/REQ message encodings

11.14.1 MS-specific Idle mode timer

	Name
	Type
	Length
	Value
	Scope

	MS-specific Idle mode timer
	53
	3
	MS timed interval in frame to conduct location update. Timer recycles on successful idle mode location update. 
	DREG-CMD


** End: From C802.16p-rg-11/0007**
** Begin: From C802.16p-rg-11/0007**
16.2.3.22 AAI-DREG-RSP

	Field
	Size (bits)
	Value/Description
	Condition

	Paging cycle
	4
	Used to indicate Paging cycle for the AMS

0x00: 4 superframes

0x01: 8 superframes

0x02: 16 superframes

0x03: 32 superframes

0x04: 64 superframes

0x05: 128 superframes

0x06: 256 superframes

0x07: 512 superframes

0x08: 30000 superframes

0x09: 180000 superframes

0x10: 4194304 superframes

0x1108-0x15: reserved
	


** End: From C802.16p-rg-11/0007**
** Begin: From C802.16p-rg-11/0007**
16.2.3.31 AAI-System Configuration Descriptor (SCD) Message

	Field
	Size (bits)
	Value/Description
	Condition

	MSB of superframe number for AMS with M2M application
	10
	10 MSB of the remaining bit of SFN except LSB of SFN in P-SFH
	


** End: From C802.16p-rg-11/0007**
** Begin: From C802.16p-rg-11/0007**
16.3.5.5.1.2 S-SFH IE

	Syntax
	Size (bit)
	Notes

	MSB of superframe number
	8
	Remaining bit of SFN except LSB of SFN in P-SFH

For AMS with M2M application, this field is interpreted as 8 LSB of the remaining bit of SFN except LSB of SFN in P-SFH.


** End: From C802.16p-rg-11/0007**
** Begin: From C802.16p-rg-11/0007**
16.2.3.22 AAI-DREG-RSP

	Field
	Size (bits)
	Value/Description
	Condition

	MS-specific Idle Mode Timer
	24
	AMS timed interval in frame to conduct location update. Timer recycles on successful idle mode location update.
	May present when an AMS with M2M application enters idle mode


** End: From C802.16p-rg-11/0007**
** Begin: From C802.16p-rg-11/0015**
16.2.3.22 AAI-DREG-RSP message 

Table 699. AAI-DREG-RSP message Format

	Field
	Size (bits)
	Value/Description
	Condition

	…
	
	
	

	If (Action code == 0x07) {
	
	
	

	…
	
	
	

	Paging offset 
	12
	Used to indicate Paging offset for the AMS. Determines the superframe within the paging cycle from which the paging listening interval starts. Shall be smaller than Paging cycle value.
or
Used to indicate paging offset of M2M Group Paging Message for M2M device. Determines the superframe within paging cycle from which the paging listening interval start. Shall be smaller than Paging cycle value.
	


** End: From C802.16p-rg-11/0015**
** Begin: From C802.16p-rg-11/0015**
16.2.3.64 M2M Group Paging (AAI-M2M-GRP) Message
Table xxx. M2M Group Paging (AAI-M2M-GRP) Message Format

	Field
	Size (bits)
	Value/Description
	Condition

	M2M Group paging message format {
	
	
	

	Num_M2M Group
	4
	
	

	for (i=0; i< Num_M2M Group; i++) {
	
	
	

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

	m
	2
	Time domain hash parameter (1 ~ 4) used to determine the frame index of a superframe for M2M Individual Paging Message transmission of an idle mode M2M device.
	Shall be present when the Bit #0, 2 in Action Bitmap are set to 1 and Action type is set to 1.

	Action Bitmap
	4
	Bit #0: Perform the network reentry
Bit #1: Receives the multicast traffic
Bit #2: Perform ranging for location update
Bit #3: Updates control parameters
	

	if (Bit #0 in Action Bitmap == 1) {
	
	
	

	Action Type
	1
	0: It indicates the group network reentry. All M2M devices belong to M2M Group shall perform the network reentry.

1: It indicates the individual paging message. M2M device monitors the M2M Individual Paging Message based on M2M Device ID mod m.
	

	}
	
	
	

	if (Bit #2 in Action Bitmap == 1) {
	
	
	

	Action Type
	1
	0: It indicates the group location update. All M2M devices belong to M2M Group shall perform the location update.

1: It indicates the individual paging message. M2M device monitors the M2M Individual Paging Message based on M2M Device ID mod m.
	

	}
	
	
	

	if (Bit #3 in Action Bitmap == 1) {
	
	
	

	Paging Unavailable Interval
	TBD
	Paging Unavailable Interval to the M2M device
	Presented if it needs to be updated.

	Paging Cycle
	TBD
	Paging cycle applied to the M2M device
	Presented if it needs to be updated.

	M2M Group Paging ID (MGPID)
	TBD
	Used to indicate M2M Group Paging ID for the M2M Group to be paged.
	Presented if it needs to be updated.

	}
	
	
	

	} //End of for (i=0; i< Num_M2M Group; i++)
	
	
	

	}//End of M2M Group Paging Message format
	
	
	


16.2.3.65 M2M Individual Paging (AAI-M2M-INP) Message
Table xxx. M2M Individual Paging (AAI-M2M-INP) Message Format

	Field
	Size (bits)
	Value/Description
	Condition

	M2M Individual Paging Message format {
	
	
	

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

	Num_M2M devices
	
	
	

	for (i=0; i < Num_M2M devices; i++) {
	
	
	

	M2M Device ID (MDID) 
	TBD
	Used to indicateM2M Device ID for the M2M device to be paged
	

	Action code 
	2
	0b00: Perform the network reentry
0b01: Performs ranging for location update

0b10~0b11: Reserved
	

	}
	
	
	

	}
	
	
	


** End: From C802.16p-rg-11/0015**
** Begin: From C802.16p-rg-11/0026**

16.2.3.64 M2M Group Paging (AAI-M2M-GRP) Message
Table xxx. M2M Group Paging (AAI-M2M-GRP) 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.
	

	Group waiting time
	TBD
	The period of time that an M2M paging  group of M2M devices should wait before selecting ranging opportunities
	Present if reentry is needed.

	K
	TBD
	The length of ranging opportunity window. This should be applied after group waiting time expires
	Present if reentry is needed.

	}
	
	
	

	}
	
	
	


** End: From C802.16p-rg-11/0026**

** Begin: From C802.16p-rg-11/0027**

16.2.3.64 M2M Group Paging (AAI-M2M-GRP) Message
Table xxx. M2M Group Paging (AAI-M2M-GRP) 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.
	

	UL forbidden time
	TBD
	Time duration to prohibit M2M devices from ranging request for re-entry or location update within paging unavailable interval(s).
	

	Start offset
	TBD
	This field is start offset of UL forbidden time from the end of paging listening interval(s).
	

	}
	
	
	

	}
	
	
	


** End: From C802.16p-rg-11/0027**
16.2.18 Idle Mode
** Begin: From C802.16p-rg-11/0015**
16.2.18.2 Operation during Idle mode

16.2.18.2.4 Paging operation in M2M
The ABS pages the M2M devices individually or by M2M group. The ABS transmits the M2M Group Paging Message and M2M Group Paging Message may include the identification of the M2M group to be notified of requesting of network reentry, receiving a multicast traffic, performing for location update and updating control parameters.
· Perform the network reentry: when the M2M device receives the M2M Group Paging Message which includes the identification of its M2M group to be notified of requesting the network reentry (i.e., bit #0 in Action Bitmap of M2M Group Paging Message is set to 1), it shall perform the network reentry. If the M2M device receives the M2M Group Paging Message which does not request the network reentry (i.e., bit #0 in Action Bitmap of M2M Group Paging Message is set to 0), it shall not perform the network reentry.
· Receive the multicast traffic: when the M2M device receives the M2M Group Paging Message which includes the identification of its M2M group to be notified of pending DL multicast traffic, it shall receive the multicast traffic.

· Perform ranging for location update: when the M2M device receives the M2M Group Paging Message which includes the identification of its M2M group to be notified of requesting the location update, it shall perform the location update.

· Update control parameters: when the M2M device receives the M2M Group Paging Message which includes the identification of its M2M group to be notified of updating the control parameters, it shall update the indicated control parameters.

The ABS transmits the M2M Individual Paging Message to notify each M2M devices within the M2M group after it transmits the M2M Group Paging Message. An M2M Individual Paging Message includes identification of the M2M devices to be notified of pending DL traffic and location update.

The M2M Individual Paging Message also includes an action code directing each AMS notified via the inclusion of its identifier as appropriate:

· 0b0: Perform network reentry
· 0b1: Perform ranging for location update
An M2M Group Paging ID (MGPID) and an M2M Device ID (MDID) shall be assigned to an M2M device during the network entry. An M2M Group Paging ID (MGPID) and an M2M Device ID (MDID) are used to indicate an M2M group and each M2M device within the M2M group. An M2M Group Paging ID (MGPID) and an M2M Device ID (MDID) are unique within the paging group of M2M device. The paging group ID is assigned to an M2M device during the idle mode initiation. The ABS shall advertise the paging group ID (PGID) in the PGID-Info message. 

In order to monitor the M2M Group Paging Message, the M2M device derives the start of the paging listening interval based on the paging cycle and paging offset. The paging listening interval shall comprise of the superframe whose superframe number meets the condition.
PAGING_OFFSET ==N superframe modulo PAGING_CYCLE 

The length of the paging listening interval is one superframe per paging cycle. The M2M devices that have same MMGID have the same paging cycle.
An M2M device monitors the M2M Group Paging Message at the first AAI subframe of the first frame of the superframe of its Paging Available Interval. If an M2M device does not detect the M2M Group Paging Message at the mentioned AAI subframe, it assumes that there is no paging message indication (i.e., M2M Group Paging Message or M2M Individual Paging Message) for itself and enters the Paging Unavailable Interval. When an M2M device receives the M2M Group Paging Message and checks that M2M Individual Paging Message will be transmitted, it additionally monitors the M2M Individual Paging Message over the pre-determined frame whose frame offset is implicitly determined as following equation:

N paging frame offset = M2M Device ID mod m,

where m=1 or 2 or 3 or 4, and is transmitted in the M2M Group Paging Message.
** End: From C802.16p-rg-11/0015**
**Begin: From C802.16p-rg-11/0027**

16.2.18.2.4 Paging operation in M2M

In order to control access congestion caused by large numbers of M2M devices, ranging from the M2M devices may be restricted during paging unavailable interval(s). 
If an M2M group receive UL forbidden time by an M2M Group paging message, the group of M2M devices shall not transmit ranging request for re-entry or location update during the UL forbidden time duration within upcoming paging unavailable interval(s). Start offset of the UL forbidden time is transmitted by the M2M Group paging message.
**End: From C802.16p-rg-11/0027**

** Begin: From C802.16p-rg-11/0014**
16.2.18.4 Location update

16.2.18.4.3 M2M location update
An M2M device in idle mode shall perform the location update based on its mobility capability (i.e., Mobility, No mobility) and traffic pattern which were negotiated in capability negotiation phase of the network entry. For example, the time controlled M2M device may not perform the timer based update. No mobility M2M device may not perform the paging group based update.
16.2.18.4.3.1 Location update for time controlled M2M device

Time controlled M2M device may not perform the timer based update because the time controlled M2M device periodically transmits the uplink traffic to the base station at the pre-scheduled time. Time controlled M2M device can assign the idle mode timer via explicit signaling (i.e., AAI-REG-REQ/RSP) based on its traffic pattern (e.g., Time controlled or Non time controlled) to prevent the timer based update.
16.2.18.4.3.2 Cell based update support
Cell based update is intended as a mechanism to allow the M2M device for tracking service to report its own location information, typically when the M2M device detects that the preferred BS is changed. 

For cell based update, M2M device shall negotiate the capability for cell based update during the capability negotiation phase of the network entry. When an M2M device that has the capability of the cell based update detects that the selected preferred cell does not support its currently attached cell, it shall perform the cell based update. When an M2M device that has the capability of cell based update enters the idle mode, paging group is not assigned to the M2M device.

** End: From C802.16p-rg-11/0014**
**Begin: From C802.16p-rg-11/0026**

16.2.18.5.1 Network reentry from idle mode for M2M 
If an M2M device decodes a paging message that contains its identification and indication for network reentry, it shall initiate network reentry to the network.
For the network reentry indicated by an M2M group paging message, an M2M device shall follow the procedure described below.

An M2M group paging message may include a group waiting time which is assigned to each M2M group that requires network re-entry. Upon reception of the group waiting time, the M2M devices belonging to the M2M group shall wait the period of time before selecting ranging opportunities. In this case, the M2M devices determine ranging opportunities using the following equation:
Ranging opportunity offset == M2M Device ID mod K, the value of K is the length of ranging opportunity window.

The value of K may be determined based on the number of M2M devices and indicated by an M2M group paging message. Start of the ranging opportunity offset should be right after a group waiting time expires.

If the M2M device receives neither AAI-RNG-ACK nor UL resource allocation until T31 timer expires, the M2M device considers its ranging request is failed and restarts ranging procedure as defined in 16.2.15.3 with the exception as following:

When the M2M device restarts ranging procedure, it should wait for its priority time duration which is indicated during initial network entry. The priority time duration indicates a period of time that the M2M device waits before selecting ranging random backoff value.
**End: From C802.16p-rg-11/0026**

** Begin: From C802.16p-rg-11/0007**
16.2.18.7 Idle mode for M2M application

When an AMS which supports M2M application enters idle mode, the AMS follows the procedure defined in 16.2.18. 

If an AMS has subscribed to an M2M application requiring longer inactive interval, the operation in 16.2.18.7 should be applied for the AMS.

During idle mode initiation through AAI-DREG-REQ/AAI-DREG-RSP messages, the paging cycle in 16.2.3.22 is provided for the AMS. 

A paging controller may assign idle mode timer for the AMS only. In this case, the AAI-DREG-RSP message includes MS-specific Idle Mode Timer as in 16.2.3.22. The paging controller shall maintain idle mode system timer corresponding to MS-specific Idle Mode Timer to retain the AMS’s service and operational context information. When the AMS receives the AAI-DREG-RSP message with MS-specific Idle Mode Timer, the AMS shall periodically perform location update prior to the expiration of the MS-specific Idle Mode Timer. At every location update including the paging group location update, the MS-specific Idle Mode Timer is reset to 0 and restarted. 
** End: From C802.16p-rg-11/0007**
**Begin: From C802.16p-rg-11/0008**

16.2.18.7 Idle mode for M2M devices

16.2.18.7.1 Network reentry from idle mode for M2M devices

In order to reduce network congestion produced by a large number of M2M devices, network reentry from idle mode procedure for M2M devices should be based on group.

After a M2M group is established, BS should allocate a ranging code set to M2M groups based on M2M group ID. When a M2M group is expected to report their data, a group member which is a delegate of the M2M group sends a ranging code from the above ranging code set to BS. A M2M device in a M2M group is called as a group member (GM). The GM which sends the ranging code is called as group delegate (GD). This ranging code is called as GDC (group delegate code).

After BS decoded this ranging code, BS sends AAI-RNG-ACK to respond to this ranging code, which includes three ranging status (success, abort and continue), as in the 802.16m system (see 16.2.3.3). 

All GM in this group listen to AAI-RNG-ACK in the ranging procedure based on group. After received AAI-RNG-ACK including that ranging code, GM acts according to ranging status.
· If ranging status is “success”, all GM in this group start its network reentry procedure by transmitting a ranging code. The ranging code chosen may be in legacy code sets for ranging or may be a new one; 

· If ranging status is “abort”, all GM in this group shall start the ranging abort timer and abort the ranging process until the ranging abort timer expires. Similar as the 802.16m system, after abort timer is expired, this group should restart the ranging procedure based on group. 

· If ranging status is “continue”, the GD in this group shall adjust its parameters accordingly and continue the ranging process as done on the first entry using the same GDC.
16.2.18.7.1 Network reentry from idle mode for M2M devices

BS assigns dedicated ranging codes and ranging opportunities to a M2M group.

**End: From C802.16p-rg-11/0008**

**Begin: From C802.16p-rg-11/0002**

16.2.18.x Operation during Idle mode

16.2.18.x.y Broadcast paging message

To support an efficient group paging, the identifier included in the paging message can be a group control identifier (MGID) which indicates more than one MSs in idle state. Therefore, a single paging message with MGID can wake up all MSs in a group at a time. 

**End: From C802.16p-rg-11/0002**

**Begin: From C802.16p-rg-11/0017**

16.2.18.X  Network reentry from idle mode with priority


The devices shall support to adjust the opportunity periodicity according to the opportunity configuration and priority factor. 

**End: From C802.16p-rg-11/0017**
**Begin: From C802.16p-rg-11/0020**

16.2.18.X  Network reentry from idle mode


For the network reentry from idle mode, the fixed M2M devices shall support to initiate network reentry with the ABS by sending a ranging sequence from Reentry Ranging domain. 

**End: From C802.16p-rg-11/0020**
**Begin: From C802.16p-rg-11/0010**

16.2.x. Urgent Paging Mode
· If the server has an urgent need to communicate with a specific group of devices, the ABS should broadcast a waiting request message to all other groups prior to initiating paging. The devices in other groups should not initiate network re-entry until the delay period indicated in the message has elapsed.
· The devices could terminate the delay period early and return to normal operation if an urgent uplink/downlink data traffic is required.
**End: From C802.16p-rg-11/0010**

**Begin: From C802.16p-rg-11/0009**

16.2.x Group Congestion Control
· In the event of network congestion, the BS should send an backoff instruction index (BII) to the group that is to be paged.
· The device should map the BII of its group to initiate the random backoff procedure. The backoff instruction list is shown in Table XXX.
· In Table XXX, S denotes the size of ranging backoff window, and U(0,1) represents a uniform random variable between 0 and 1. 
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**End: From C802.16p-rg-11/0009**
** Begin: From C802.16p-rg-11/0019**
16.2.29 Device collaboration for M2M
Device collaboration is a technique where a certain device helps the other device’s transmission. Especially, the device collaboration is supported for lower power consumption of a specific M2M source device by reducing the UL pathloss and relevant Tx power of the source M2M device. For supporting device collaboration, the cooperative M2M device shall stop UL transmission during the interval when listening to the UL signal from the source M2M device.

16.2.29.1 Device collaboration mode
The Device Collaboration mode is configured to support the cooperative M2M device receiving the UL data & control of the source M2M device and relaying them to the BS. 
Once the device collaboration is triggered, the Device Collaboration mode is configured to both of the source and cooperative M2M devices.

16.2.29.1.2 Frame based on-off switching
During the device collaboration mode, both of the source and cooperative devices operate with switched manner of two different device states; On-state and off-state. The interval of the ‘on-state’ and ‘off-state’ is identically equal to a frame interval (i.e. 5ms) respectively. The device state of the source device shall be cross-paired with the device state of the cooperative device, i.e. the ‘on-state’ of the source device shall be overlapped with the ‘off-state’ of the cooperative device and vice versa. Fig. x shows the example of the frame based on-off switched operation of the source and cooperative devices in device collaboration mode.
On-state
During the ‘on-state’ interval, the source device shall receive the DL data and control from the BS directly in DL subframes, and transmit UL data and control to the cooperative device in UL subframes. The cooperative device shall also receive DL data and control for itself from the BS in DL subframes, and transmit its own UL data and control to the BS in UL subframes. And additionally, it shall relay the UL data and control of the source device, received in the D2D listening interval of the previous ‘off-state’ interval, to the BS.
Off-state
During the ‘off-state’ interval, the source device may conduct as power saving mode. It may not receive any DL signal from the BS and transmit any UL signal. The cooperative device shall receive UL data and control from the source device through the UL subframe(s) (i.e. D2D listening interval) in ‘off-state’ interval.
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Figure x – Example of source and cooperative device operation during device collaboration mode.
** End: From C802.16p-rg-11/0019**
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