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1 Introduction
The size of message sent by M2M devices ranges from several bytes to several hundred bytes, for small size message (e.g. less than 100 bytes message), short message service can work better esp. for the M2M devices in idle mode, because the normal process for the M2M devices in idle mode includes network re-entry, bandwidth request/allocation and data delivery so that the efficiency for short message delivery is very much low.
Short message services have been supported in 802.16m, and the SMS message can carried in AAI-RNG-REQ message, but 802.16e has not supported short message services. The M2M short message for M2M device in idle mode based on 16e is proposed in this contribution.

2 M2M short message services based on 16e
· M2M SMS procedure
If there is short message at M2M device to send in idle mode, at first the M2M device gets the ranging channel allocation from UL_MAP_IE sent by the BS, then the M2M device selects the ranging slot and CDMA code to do the random access, if the BS receives the ranging code successfully without further correction of power and timing, the BS sends the UL_MAP to allocate the channel for RNG-REQ transmission with M2M short message, the M2M device sends the RNG-REQ with M2M short message, if the BS cannot receive the RNG-REQ with M2M short message, the BS will re-allocate the channel to the M2M device for RNG-REQ re-transmission, after sending RNG-REQ with M2M short message, the M2M device listens to UL_MAP to check if there is additional channel allocation, if there is no additional channel allocation in UL_MAP to it, the M2M device will assume the short message has been received successfully and back to idle mode.
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Figure 1: M2M SMS procedure
· M2M SMS TLV in 16e RNG-REQ
To support M2M short message services in 16e RNG-REQ, a new TLV parameter “M2M short message” is proposed to be appended in 16e RNG-REQ message encoding table, 
Table 1, M2M SMS TLV
	Name
	Type(1byte)
	Length 
	Value
	PHY scope

	M2M Short Message
	14
	Variable
	M2M SMS message
	All


For M2M short message service in idle mode, the encodings of RNG-REQ can be simplified to save the overhead:

Only the TLV parameters related to M2M short message are included in the RNG-REQ for M2M short message, the related TLV parameters are:
· SS MAC address
· CMAC_KEY_COUNT
· M2M SMS, variable length
The length of SMS body can be up to 140 bytes.
· M2M message fragmentation and transmission
If the size of M2M message is bigger than the available maximum size of one M2M SMS over RNG-REQ, the fragmentation can be done over the M2M message, and a new TLV is designed to indicate the fragmentation and its index.
Table 2, M2M message fragmentation TLV

	Name
	Type(1byte)
	Length 
	Value
	PHY scope

	M2M Message Fragmentation Indicator
	15
	1
	Fragmentation index:
Bits 0-3: fragmentation index:
0b1000 : first fragmentation 
0b1001-0b1110 : continuing fragmentation index

0b1111 : last fragmentation 

Bits 4-7: Reserved
	All


If there’s no fragmentation of M2M message, there will be no such a TLV of M2M message fragmentation indicator in RNG-REQ message, if there is a fragmentation of M2M message, both M2M message fragmentation indicator and M2M short message TLVs will be used for M2M message fragmentation, the fragmented message part is carried in M2M short message TLV and the index of fragmentation is carried in M2M Message fragmentation indicator TLV. 
Considering the overhead of fragmentation, in this proposal, the maximum number of fragmentations is limited to 8, if much more fragmentation is needed, the reserved bits can be considered to support it.
3 Proposed texts
3.1 Proposed Text #1

----------------------------------------------  Text Start -----------------------------------------------
6.3.2.3.5 RNG-REQ (ranging request) message
……
The following TLV shall be included in the RNG-REQ message when the M2M device is attempting to send a short message:
M2M Short Message (See 11.5)
This field contains the content of M2M short message.
……
----------------------------------------------  Text End -----------------------------------------------
3.2 Proposed Text #2

----------------------------------------------  Text Start -----------------------------------------------
6.3.2.3.5 RNG-REQ (ranging request) message
……
The following TLV shall be included in the RNG-REQ message when the M2M device is attempting to send a fragmented message:

M2M Message fragmentation indicator (See 11.5)
This field contains the indicator and index of M2M message fragmentation.
----------------------------------------------  Text End -----------------------------------------------
3.3 Proposed Text #3

----------------------------------------------  Text Start -----------------------------------------------
11.5 RNG-REQ management message encodings
Table 582—RNG-REQ message encodings
	Name
	Type(1byte)
	Length 
	Value
	PHY scope

	M2M Short Message
	14
	Variable
	M2M SMS message
	All


----------------------------------------------  Text End -----------------------------------------------
3.4 Proposed Text #4

----------------------------------------------  Text Start -----------------------------------------------
11.5 RNG-REQ management message encodings
Table 582—RNG-REQ message encodings
	Name
	Type(1byte)
	Length 
	Value
	PHY scope

	M2M Message Fragmentation Indicator
	15
	1
	Fragmentation index:

Bits 0-3: fragmentation index:

0b1000 : first fragmentation 

0b1001-0b1110 : continuing fragmentation index

0b1111 : last fragmentation 

Bits 4-7: Reserved
	All


----------------------------------------------  Text End -----------------------------------------------
3.5 Proposed Text #5

----------------------------------------------  Text Start -----------------------------------------------
6.3.28 M2M Short Messaging services
In idle mode, M2M device can send SMS in RNG-REQ message, the maximum length of M2M SMS body is 140 bytes. When UL M2M SMS is included in RNG-REQ, the UL-MAP is used as negative confirmation of the M2M SMS. 
The M2M device sends the RNG-REQ with M2M short message If the BS cannot receive the RNG-REQ with M2M short message, the BS will re-allocate the channel to the M2M device for RNG-REQ re-transmission

After the sending of RNG-REQ with M2M short message, the M2M device listens to UL_MAP to check if there is additional channel allocation, if there is no additional channel allocation in UL_MAP to it, the M2M device will assume the short message has been received successfully and back to idle mode
----------------------------------------------  Text End -----------------------------------------------
3.6 Proposed Text #6
----------------------------------------------  Text Start -----------------------------------------------
6.3.29 M2M Messaging services with fragmentation in idle mode
In idle mode, if the size of M2M message body is bigger than the available maximum size of one M2M SMS defined in 6.3.28, the fragmentation can be done over the M2M message, and the TLV of M2M message fragmentation indicator is used to indicate the fragmentation and its index.

If there’s no fragmentation of M2M message, there will be no the TLV of M2M message fragmentation indicator in RNG-REQ message, if there is a fragmentation of M2M message, both M2M message fragmentation indicator and M2M short message TLVs will be used for M2M message fragmentation, the fragmented message part is carried in M2M short message TLV and the index of fragmentation is carried in M2M Message fragmentation indicator TLV. 

Considering the overhead of fragmentation, in this proposal, the maximum number of fragmentations is limited to 8, if much more fragmentation is needed, the reserved bits can be considered to support it.
----------------------------------------------  Text End -----------------------------------------------
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