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Time-Sharing STID Addressing Scheme
Ming-Hung Tao, Ying-Chuan Hsiao
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1 Introduction 
As mentioned in current AWD, the STID is used to identify the M2M devices in the domain of the ABS. However, the current addressing scheme associated with the 12-bit STID could make it very difficult to satisfy the requirement of “Large Number of Devices” in IEEE 802.16p. Therefore, a new addressing scheme without changing the length of STID is desired for IEEE 802.16p.
2 Time-Sharing STID Addressing Scheme

The base station can recognize a device as an M2M device through the capability negotiation process, and assign the STID to the M2M device through the registration process. During the registration process, the base station shall send the AAI-REG-RSP message including at least ‘STID’, ‘Valid Periodicity’, and ‘Valid Offset’ parameters to the M2M device message as the response to the AAI-REG-REQ message, as shown in Figure 1. In case that the base station decides to assign a STID which is already assigned to or is going to be assigned to other M2M devices, it shall assign a value which is larger than ‘1’ to Valid Periodicity; otherwise, the base station shall assign the value ‘1’ to the Valid Periodicity . The base station shall always assign a value which is smaller than Valid Periodicity to the Valid Offset. It should be noticed that for the M2M devices sharing the same STID, their Valid Periodicity values shall be identical, and their Valid Offset values shall be different from each other.
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Figure 1. Message exchanges between the M2M device and the BS during the network entry procedure.


If a STID is shared by multiple M2M devices, each M2M device can only apply this STID as its device identifier in certain time periods (frames), depending on its assigned Valid Periodicity and Valid Offset values. To be more specific, the M2M device can apply the STID as its device identifier whenever the following condition is met.
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where Framenum denotes the current frame sequence number of the system. The M2M device shall not use the STID if condition (1) is not met.


To receive unicast downlink traffic, an M2M device will monitor the assigned STID at the frame where the STID is valid for the M2M device according to condition (1). On the other hand, whenever the BS has unicast downlink traffic pending for an M2M device, it shall allocate the traffic to the M2M device at the frame where the STID is valid to the M2M device. If the BS is going to allocate an uplink transmission opportunity to an M2M device, it shall also allocate the opportunity to the M2M device via STID at the frame where the STID is valid for the M2M device.


If an M2M device needs more bandwidth for uplink transmission, according to the IEEE 802.16m standard, it shall firstly signal a ranging code to request an uplink transmission opportunity for submitting its bandwidth request message. After successfully decoding the ranging code, the BS will grant an uplink transmission opportunity to the device signaling the ranging code; then the device can utilize the opportunity to submit its bandwidth request message including the STID of the device and the size of the required bandwidth. The bandwidth request message also includes a Valid Offset parameter so that the BS can know which M2M device is requesting the bandwidth while the STID is shared by multiple M2M devices. After recognizing which M2M device is requesting the bandwidth and how much bandwidth the device needs, the BS then grants the corresponding uplink transmission opportunity to the M2M device at the frame where the STID is valid to the M2M device. Figure 2 illustrates the example for the bandwidth request procedure.
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Figure 2. Bandwidth request procedure for M2M device.


Whenever a BS receives a packet from an M2M device, it shall determine the Valid Periodicity and Valid Offset of the device based on the STID and the current frame sequence number. Then if the BS has any response to the received packet, it shall wait a time period equal to n * Valid Periodicity frames and then transmits the response to the M2M device, where n > 0. 
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Figure 3. BS transmits the response to the M2M device for the received packet.


The BS may be able to know the application type of an M2M device during or before the registration process. Some M2M applications can tolerate long traffic delay while some M2M applications can allow only very limited traffic delay. Therefore, the BS should assign the value of Valid Periodicity to an M2M device according to device’s application type. The BS should assign a small Valid Periodicity to the M2M device with delay-sensitive application and assign a large Valid Periodicity to the M2M device with delay-tolerable application. Once the BS associates a STID with a Valid Periodicity value, the other M2M devices sharing the same STID will be assigned the same Valid Periodicity value. Since the Valid Offset for each M2M device sharing the same STID shall be unique, we can say that the value of Valid Periodicity represents the maximum number of M2M devices that can share the STID.
3 Text Proposal 
Adopt the following text modifications (insert the blue text) to IEEE P802.16p AWD:
--------------------------  Begin Text Proposal   -------------------------------
[Remedy #1: Insert the following text to page 3, line 20]
16.2.1.2 Logical Identifiers
16.2.1.2.1 Station Identifier (STID)
The STID is used to identify the M2M devices in the domain of the ABS. The ABS may assign the same STID to multiple M2M devices.
In addition to STID, the ABS also assigns Valid Periodicity and Valid Offset parameters to the M2M device to indicate in which frames the STID is valid to the M2M device. The M2M device recognizes the STID assigned by the ABS as its STID only when the following condition is met.


Framenum mod Valid_Periodicity = Valid_Offset,
where Framenum denotes the current frame sequence number of the ABS. The M2M device shall not use the STID if the above condition is not met.
[Remedy #2: Insert the following text to page 3, line 40]
16.2.2.1.3.1 Bandwidth Request (BR) with STID Header
Table 657—BR with STID header format

	Syntax
	Size (bit)
	Notes

	Valid Offset
	TBD
	Valid Offset of the M2M device which requests UL bandwidth


[Remedy #3: Insert the following text to page 3, line 61]
16.2.3.9 AAI-REG-RSP
Table 686—AAI-REG-RSP message Field Description
	Field
	Size (bits)
	Value/Description
	Condition

	Valid Periodicity
	TBD
	The Valid Periodicity together with Valid Offset indicates at which frames the assigned STID is valid for the M2M device
	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 precedure

	Valid Offset
	TBD
	The Valid Offset together with Valid Periodicity indicates at which frames the assigned STID is valid for the M2M device
	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 precedure


-----------------------------  End Text Proposal   ----------------------------------
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