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Proposed text for network reentry procedure of fixed M2M device
Giwon Park, Youngsoo Yuk, Jin Lee, Jeongki Kim, Kiseon Ryu, Jin Sam Kwak
LG Electronics
1. Introduction
This contribution presents a network reentry operation for fixed device with machine to machine application which requires lower power consumption as in [1].
If the fixed device does not move to the other area, channel condition of fixed device may be unchanged. With this point in view, the optimized operation for fixed M2M devices shall be considered to save the power consumption. Particularly, the optimization of the idle mode operation is important for an M2M device because the M2M devices almost may be maintained the idle mode. 
In this contribution, we propose the optimized network reentry operation for fixed M2M device. 
2. Reference

[1] IEEE 802.16p-10/0004r2, IEEE 802.16p M2M SRD
[2] IEEE Std 802.16-2009, Part 16: Air interface for broadband wireless access systems
[3] IEEE P802.16m/D12, Part 16: Air interface for broadband wireless access systems advanced air interface
[4] IEEE 802.16p-10/0018, IEEE P802.16p AWD

3. Discussion
· Network reentry procedure without UL code ranging
The channel condition between fixed M2M device and BS may be unchanged because the fixed M2M device does not have the mobility. Considering this point, fixed M2M device can save its power consumption. For example, fixed M2M device can omit the procedure of UL synchronization establishment to save the power consumption during the network reentry from idle mode 
For fixed station, IEEE Std 802.16-2009 [2] similarly describes the network (re)entry procedure as following;

For SC and OFDM PHY, the SS shall put together a RNG-REQ message to be sent in an initial ranging interval instead of sending the initial ranging CDMA code on UL allocation region.
Thus, as the procedure (i.e., Omission of UL synchronization establishment) of network (re)entry of IEEE Std 802.16-2009 [2], in 802.16p system fixed M2M device also can omit the procedure of the UL synchronization establishment during the network reentry from the idle mode in the perspective of the power saving.

The information of resource allocation for transmission of AAI-RNG-REQ message can be indicated in the AAI-PAG-ADV message.
Figure 1 and 2 show examples of the network reentry procedure without an UL code ranging and resource allocation for AAI-RNG-REQ message via AAI-PAG-ADV message.


[image: image1.emf]MTC device

1. AAI_PAG-DV

3. AAI_RNG-REQ

4. AAI_RNG-RSP 

(A-MAP IE offset for ranging resource 

allocation)

S-BS

2. A-MAP IE


Figure 1. Example of idle mode network reentry without UL code ranging
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Figure 2. Example of the indication of resource allocation for AAI-RNG-REQ message via AAI-PAG-ADV
· Network reentry procedure using the BR channel
During the network reentry from idle mode, MS starts the reentry procedure by sending a ranging sequence on ranging channel. In case of BR procedure of connected mode MS, MS starts the BR procedure by sending a BR preamble sequence on BR channel.

In general, ranging channel is consisted of 4 LRU but BR channel is consisted of 1 LRU. Thus, BR channel is more efficient than the BR channel in the perspective of radio resource. Moreover, in the perspective of channel capacity, maximum two or four ranging codes can be used in ranging channel. On the other hand, in case of BR channel, minimum four or eight BR codes and maximum 24 BR codes can be used. Thus, BR channel is more efficient than the ranging channel in the perspective of channel capacity. 
With this point in view, for fixed M2M device, BR channel which is used in connected mode can be reused in network reentry from idle mode because the channel condition between fixed M2M device and BS is unchanged and always synchronized with BS if the device does not move other area.
In conclusion, for efficient resource usage of BS, BR channel can be used for network reentry from idle mode of fixed M2M device instead of ranging channel. 
4. Proposed Text Change
Adopt the following Remedies in IEEE 802.16p-10/0018.
----------------------------------------------------- Start of Proposed Text -----------------------------------------------------

[Add a new subclause on page 505, line 43: add a new subclause 16.2.18.5.1.1 as follows:]

16.2.18.5 Network reentry from idle mode
16.2.18.5.1 Network reentry from idle mode for M2M devices
16.2.18.5.1.1 Network reentry for fixed M2M device
If a fixed M2M device decodes a paging message that contains its identification and indication for network reentry and UL Basic Assignment A-MAP IE offset for the transmission of the AAI-RNG-REQ message, it decodes the UL Basic Assignment A-MAP IE at indicated offset in AAI-PAG-ADV and sends the AAI-RNG-REQ message to the BS. The BS assigns the resource for the AAI-RNG-REQ message to the M2M devices in order of paged device within an M2M Group.

When a fixed M2M device determines the network reentry, it shall initiate network reentry by sending a BR preamble sequence on BR channel. If the BS successfully detects a BR preamble sequence, it grants the UL resource for standalone BR header. Upon receiving a UL grant for standalone BR header, the fixed M2M device shall stop the BR timer and send the BR header including the idle mode network reentry indication to the BS. When the BS receives the BR header whose idle mode network reentry indication is set to 1, it shall grant the UL resource for AAI-RNG-REQ message to the fixed M2M device via CDMA Allocation A-MAP IE. Upon receiving a UL grant for AAI-RNG-REQ message, fixed M2M device sends the AAI-RNG-REQ message to the BS and the network reentry procedure proceeds as 16.2.18.5.
[Modify the table 700 on page 172, line 01 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

	Paging_Group_IDs bitmap
	L
	Indicate that the paging information for the corresponding paging group is included in AAI-PAG-ADV message The length of Paging_Group_IDs bitmap is same as Num_PGIDs in PGID-Info message.

0: the paging information for the corresponding PGID is not included

1: the paging information for the corresponding PGID is included
	L equals the Num_PGIDs in PGID-Info message

	For (i=0; i<M; i++) {
	
	
	M equals the number of

Bits in Paging_Group_IDs bitmap whose bit is set to 1.

	For (j=0; j<N; j++) {
	
	
	N equals the number of

M2M group in corresponding paging group.

	M2M Group ID
	
	Used to indicate M2M Group to be paged.
	

	Action code 
	1
	Used to indicate the purpose of the AAI-PAG-ADV message.

0b0: All M2M devices within the corresponding M2M Group perform the network reentry.

0b1: All M2M devices within the corresponding M2M Group perform the ranging for location update.
	

	For (k=0; k<Num_M2M devices; k++) {
	
	Num_ M2M devices indicates the number of paged M2M devices in a corresponding M2M group.


	

	Deregistration Identifier
	18
	Used to indicate Deregistration ID for the M2M device to be paged. 
	Optional

Shall be presented when the M2M devices are individually paged.

	Action code 
	1
	Used to indicate the purpose of the AAI-PAG-ADV message

0b0: perform network reentry

0b1: perform ranging for location update
	Optional

Shall be presented when the M2M devices are individually paged.

	}
	
	
	

	M2M device Bitmaps
	
	Bitmap to indicate the allocation for transmission of the AAI-RNG-REQ message among paged M2M devices. The size of the bitmap is equal to the paged M2M devices in a M2M group.

0b0: There is no allocation for AAI-RNG-REQ message.
0b1: There is an allocation for AAI-RNG-REQ message.
	Optional

Shall be presented when the M2M devices are individually paged.

	UL Basic Assignment A-MAP IE offset
	
	Indicates the start of the UL Basic Assignment A-MAP IE used for allocations of AAI-RNG-REQ message.
Resources are allocated in order of paged devices among the devices which M2M device bitmaps are set to 1.
	Optional

Shall be presented if there is a M2M device bitmaps which are set to 1.

	}
	
	
	

	For (jl=0; jl<Num_AMSs; jl++) {
	
	Num_AMSs indicates the number of paged AMSs in a corresponding paging group

1..32
	

	Deregistration Identifier
	18
	Used to indicate Deregistration ID for the MS to be paged. 

…
	Present if the S-SFH

Network Configuration

bit == 0b0

	…
	
	
	

	Action code
	1
	Used to indicate the purpose of the AAI-PAG-ADV message

0b0: perform network reentry

0b1: perform ranging for location update
	

	 }
	
	
	

	}
	
	
	

	Extension Flag 
	1
	…
	

	Emergency Alert Indication 
	1
	…
	Optional

Present if there is emergency information


[Modify the table 657 on page 63, line 59 as follows:]

16.2.2.1.3.1 Bandwidth Request (BR) with STID Header
Table 657 – BR with STID header format
	Syntax
	Size (bits)
	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.

	Idle mode network reentry indication
	1
	If this parameter is set to 1, it means that device performs the network reentry from the idle mode.

	}
	
	


----------------------------------------------------- End of Proposed Text -----------------------------------------------------[image: image3.png]
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