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1 Introduction
The traffic characteristics of M2M devices for different purposes are different, some are periodic traffic or in known pattern, the others are burst in unknown pattern, for the devices with the traffic in known pattern, the contention free mechanism can be used for network re-entry if the device in idle mode, for the device with the traffic in unknown pattern, the contention based mechanism should be kept. 
Another factor to be considered is mobility characteristics of M2M devices, for fixed M2M device, the large scale channel condition can be much more stable, and the small scale channel condition in UL can be measured through DL synchronization and measurement esp. in TDD mode, so that the ranging process for UL synchronization can be simplified and in lower complexity. But for mobile M2M device, the ranging process should be kept for reliable measurement and transmission in UL.
The control messages for network re-entry scheme can be targeted to all M2M devices or a group of M2M devices, and in pseudo-static or dynamic manner. To configure and indicate the network re-entry schemes effectively, the mechanism of hierarchical control messaging is needed.
2 Hierarchical control messaging
The hierarchical model of control messaging for M2M network re-entry and ranging is shown in figure 1. Basically there are three kinds of control messages can be used as follows:
- Secondary SFH IE, used to indicate whether the SCD count changes for M2M ranging channel allocation.
- AAI-SCD, used to configure the ranging channel including the usage of ranging codes to all M2M devices periodically. M2M devices must confirm/update the information in every re-entry stage, so M2M devices who use dedicated ranging can easily obtain the related information with assured reliability through the AAI-SCD update procedure.
- AAI-PAG-ADV, used to configure the ranging channel including the usage of ranging codes to group of M2M devices dynamically. If dedicated ranging channel is used for group-based M2M device network re-entry, it is proper to carry this information in AAI-PAG-ADV message, because it can be designed to support group-based M2M control in idle mode.
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Figure 1, hierarchical model of control messaging for M2M network re-entry and ranging
3 Periodic system configuration of dedicated ranging channel usage for M2M using S-SFH and AAI-SCD
The system-wide ranging configuration can be broadcasted in S-SFH SP3 and AAI-SCD messages, S-SFH SP3 is only used to indicate normal and/or dedicated ranging channel for M2M devices, and AAI-SCD is used to notify the basic ranging configuration to M2M devices.
· M2M SCD count in S-SFH SP3 IE
To avoid the unnecessary decoding/update the dedicated ranging information for M2M devices, additionally BS can transmit M2M configuration change count and M2M SCD count like Configuration Change Count in AAI-SCD and SCD count in S-SFH SP3. Except these information is targeting for M2M devices, the basic operation with these fields is same to existing Configuration Change Count and SCD count as defined in 16.2.3.31.
· M2M ranging configuration in AAI-SCD
To control the access load between the dedicated ranging and normal (shared) ranging with existing AMSs, BS can indicate the usage of ranging for M2M devices according to system environment. 2-bit indicator can be designed to indicate normal ranging, dedicated ranging, normal and dedicated ranging, ranging disabled

· Ranging opportunity index: Indicates the index of the allocated ranging opportunity of the ranging channel used in the RA-ID. 

· Ranging opportunity subframe index: Indicates the subframe index of the allocated ranging opportunity. The subband of a ranging channel is same as the ranging channel allocated by SFH.
· Periodicity of ranging: Indicates the periodicity of ranging allocation. 

4 Network re-entry scheme indication using AAI-PAG-ADV
For different category of M2M mobility and traffic characteristics, the mechanism of network re-entry can be optimized and categorized as shown in the following table:
Table 1, optimized schemes of network re-entry for M2M
	
	Known traffic pattern
	Unknown traffic pattern

	Fixed 
	· Paging/grouping paging
· Dedicated ranging channel allocation for contention free access
· Ranging process without ranging code sent
	· Common /Dedicated ranging channel allocation for contention based access
· Ranging process with ranging code
· S-RCH can be used

	Mobile
	· Paging/grouping paging
· Dedicated ranging channel allocation for contention free access
· NS-RCH should be used
	· Common/Dedicated ranging channel allocation for contention based access
· NS-RCH should be used


Based on the mobility and traffic characteristics of the M2M device, the BS can select the proper network re-entry scheme for M2M device, the selection can be based on table-1, and the BS shall indicate to the M2M device which network re-entry scheme in AAI-PAG-ADV.
The mobility and traffic characteristics of the M2M device can be known by:

· explicitly AAI-DSA-REQ(traffic characteristics) and/or AAI-REG-REQ(SS capability) and/or location update(mobility)
· Or the implicit statistics by the BS or some network entity
· Or pre-provision to the BS from M2M server or other network entity
5 Proposed texts
5.1 Proposed Text #1

[Add the following text after line 8 in page 25.]
----------------------------------------------  Text Start -----------------------------------------------
16.3.5.5.1.2 S-SFH IE

Table 835 - S-SFH SP3 IE format
	Syntax
	Size (bit)
	Notes

	...
	...
	...

	M2M SCD count
	4
	The value is increased whenever the contents of the dedicated ranging information for M2M devices are changed. The value rolls over from 0 to 15.

The operation of this field is same with SCD count as defined in 16.2.3.31.

	...
	...
	...


----------------------------------------------  Text End -----------------------------------------------
5.2 Proposed Text #2
[Add the following text in table 708 in page 18.]
----------------------------------------------  Text Start -----------------------------------------------
16.2.3.31 AAI-System Configuration Descriptor (SCD) Message
Table 708 - AAI-SCD Message Field Description
	Field
	Size (bits)
	Value/Description
	Condition

	...
	...
	...
	

	M2M Configuration Change Count
	4
	The value is increased whenever the contents of the dedicated raging information for M2M devices are changed. The value rolls over from 0 to 15.

The operation of this field is same with Configuration Change Count as defined in 16.2.3.31.
	

	M2M ranging indicator
	2
	Indicate the ranging configuration for M2M devices.

0b00: normal ranging as defined in Table 833 in 16.3.5.5.1.2

0b01: dedicated ranging for M2M devices

0b10: allow both normal and dedicated ranging
0b11: no ranging (not allow network re-/entry)
	

	If ((M2M ranging indicator == 0b01 ) or (M2M ranging indicator == 0b10 ) {
	
	
	

	M2M ranging opportunity subframe index
	3
	Indicates the subframe index of the allocated ranging opportunity dedicated for M2M devices.
	

	Periodicy of the M2M ranging
	[3]
	Indicates the periodicy of the ranging dedicated for M2M devices. 

0b000: transmission in every frame

0b001: transmission in the first frame in every superframe

0b010: transmission in the first frame in every even numbered superframe, i.e., mod(superframe number, 2) = 0

0b011: transmission in the first frame in every 4th superframe, i.e., mod(superframe number, 4) = 0

[0b100~0b111: reserved]
	

	}
	
	
	

	...
	...
	...
	


----------------------------------------------  Text End -----------------------------------------------
5.3 Proposed Text #3
[Add the following text after line 29 in page 22.]
----------------------------------------------  Text Start -----------------------------------------------
16.2.18.7.2 Network re-entry from idle mode for M2M devices
……
BS may assign ranging resources, including ranging code and ranging opportunity, dedicated for M2M devices. In this case, M2M devices perform ranging for network (re-)entry using dedicated ranging resources. When BS assigns the CDMA Allocation A-MAP IEs for AAI-RNG-REQ to those M2M devices, the opportunity index in RA-ID masked for the CDMA Allocation A-MAP IEs can be set to one of opportunity index '0b01' and '0b10'. In this case, the opportunity index for assignment of the dynamic NS-RCH shall be set to the other value. The information of dedicated ranging resources is transmitted in the AAI-SCD message. If BS does not assign dedicated ranging resources, M2M devices perform ranging for network (re-)entry using the ranging resources defined in Table 833 in 16.3.5.5.1.2. The configuration of ranging assignment for M2M devices is indicated through M2M ranging indicator in the AAI-SCD message.
----------------------------------------------  Text End -----------------------------------------------
5.4 Proposed Text #4
[Add the following text after line 37 in page 22.]
----------------------------------------------  Text Start -----------------------------------------------
16.2.18.7.2 Network reentry from idle mode for M2M devices
……
Based on the mobility and traffic characteristics of the M2M device, the ABS can select the proper network re-entry type for M2M device based on the table-xxx, and the ABS shall inform the M2M device the network re-entry type in AAI-PAG-ADV message.

Table xxx, Scheme selection of network re-entry for M2M

	Network re-entry type
	Network re-entry scheme
	Note

	0
	Dedicated channel allocation for AAI-RNG-REQ, A-MAP IE offset for AAI-RNG-REQ is indicated in AAI-PAG-ADV
	Fixed M2M, known traffic pattern, UL synchronization not required

	1
	Dedicated ranging channel allocation for M2M group, S-RCH used for ranging
	Fixed M2M, UL Synchronization required

	2
	Dedicated ranging channel allocation for M2M group, NS-RCH used for ranging
	Mobile M2M, known traffic pattern


If the network re-entry type is set to “0”, the M2M device doesn’t need to send CDMA code for ranging but sends RNG-REQ message with the channel allocation in “Dedicated channel allocation” in AAI-PAG-ADV message.
If the network re-entry type is set to “1”, the ABS shall allocate the dedicated ranging channel for M2M device in AAI-PAG-ADV message, the dedicated S-RCH allocation is used for ranging.
If the network re-entry type is set to “2”, the ABS shall allocate the dedicated ranging channel for M2M device in AAI-PAG-ADV message, the dedicated NS-RCH allocation is used for ranging.

----------------------------------------------  Text End -----------------------------------------------
5.5 Proposed Text #5
[Add the following text after line 18 in page 17.]
----------------------------------------------  Text Start -----------------------------------------------
[Modify Table700 as follows]
16.2.3.23 AAI-PAG-ADV (paging advertisement) Message
Table 700—AAI-PAG-ADV Message Field Description
	Field
	Size (bits)
	Value/Description
	Condition

	…
	
	
	

	For (j=0; j<Num_MGID; j++) {
	
	Num_MGID indicates the number of MGIDs included in this paging message [0..63]
	Shall be included if the ABS sends DL multicast data for M2M after transmission of the AAI-PAG-ADV message.

	MGID
	15
	M2M Group ID
	

	Action code
	2
	0b00: Performing net​work reentry

0b01: Performing loca​tion update

0b10: Receiving multi​cast traffic
0b11: reserved
	

	M2M report code
	1
	Indicate the opportunity for the M2M device to send the uplink report

0b0: No action required

0b1: Send uplink report
	Present if M2M is supported

	If (Action Code == 0b10){
	
	
	

	Multicast transmission start time (MTST) 
	8
	Least significant 8 bits of the frame number in which the ABS starts sending DL multicast data.
	Shall be present when the MTST needs to be included in this message.

	}
	
	
	

	If(Action code == 0b00){
	
	
	

	M2M network re-entry type
	3
	Indicate the network re-entry scheme for M2M device

0b000: dedicated channel allocation for AAI-RNG-REQ 

0b001: dedicated ranging channel allocation, S-RCH

0b010: dedicated ranging channel allocation, NS-RCH

0b011-0b111: reserved
	

	Dedicated channel allocation
	TBD
	If M2M network re-entry type = 0, to indicate Resource Index for AAI-RNG-REQ;

If M2M network re-entry type = 1,2 to indicate dedicated ranging channel allocation;
	

	Dedicated channel allocation timer
	TBD
	
	

	}
	
	
	

	…
	
	
	

	}
	
	
	


----------------------------------------------  Text End -----------------------------------------------
5.6 Proposed Text #6
----------------------------------------------  Text Start -----------------------------------------------
[Remedy 1: Modify Table 860 as follows:]
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 chan​nel allocation information 

0b10: This IE carries multicast assignment information 

0b11: This IE carries multicast assignment information for M2M application or ranging channel allocation information for M2M devices

	if {Function Index == 0b00} {
	
	

	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 of AAI subframes spanned by the allocated resource.

0b0: 1 AAI subframe (default)

0b1: 4 UL AAI subframes for FDD or all UL subframes for

TDD
If number of DL AAI subframes, D, is less than number of UL

AAI subframes, U, Long TTI Indicator= 0b1

	Transmission Format
	1
	0b0: no time domain repetition

0b1: with time domain repetition

	If (Transmission Format ==

0b1){
	
	

	Repetition 
	2
	0b00: no more repetition of the same burst

0b01: the same burst shall be transmitted one more time

0b10: the same burst shall be transmitted two more times

0b11: the same burst shall be transmitted three more times

	Reserved
	13
	Reserved bits

	}else{
	
	

	Reserved
	15
	Reserved bits

	} else if {Function Index == 0b01} {
	
	

	Number of Ranging Opportunities

(N)
	1
	0: one NS-RCH

1: two NS-RCHs

	for(i=0; i<N; i++) {
	
	

	Subframe Index
	3
	

	Ranging opportunity index
	1
	Indicates 2-bit Opportunity index of the ranging channel specified in 16.2.15.3.

0b0: 0b01

0b1: 0b10

	}
	
	

	Reserved
	29/25
	Reserved bits. If Number of Ranging Opportunities is set to

0b0, Size in bits is 29. Otherwise, Size in bits is 25.

	} else if {Function Index == 0b10} {
	
	

	Multicast Group ID
	12
	ID of a group that receives multicast assignment

	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 of 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
	4
	Reserved bits

	}else{//Function Index == 0b11} {
	
	

	SubFunction Index
	1
	0b0: Multicast assignment information for M2M application
0b1: Ranging channel allocation information for M2M devices

	If {SubFunction Index==0b0}{
	
	

	MGID
	15
	

	Burst Size
	6
	

	Resource Index
	11
	

	Long TTI Indicator
	1
	

	}else{// SubFunction Index==0b1
	
	

	Number of Ranging Opportunities

(N)
	1
	0: one NS-RCH

1: two NS-RCHs

	for(i=0; i<N; i++) {
	
	

	Subframe Index
	3
	

	Ranging opportunity index
	1
	Indicates 2-bit Opportunity index of the ranging channel specified in 16.2.15.3. 

0b0: 0b01
0b1: 0b10

	Dedicated ranging indicator
	1
	0: Ranging method defined are used for purpose of normal ranging
1: Ranging method defined are used for purpose of ranging using dedicated CDMA code and transmission opportunity assigned in the AAI-PAG-ADV message

	Reserved
	27/22
	Reserved bits.

	}
	
	

	}
	
	

	}
	
	


----------------------------------------------  Text End -----------------------------------------------
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