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1. Introduction
During RAN Plenary session #57, the former Low-cost MTC SI was expanded in scope in order to accommodate an extended coverage. The new challenges introduced by this new SI, require to properly consider Low-cost MTC traffic models and related characteristics, since repeating small packets could be one alternative to increase the received energy per bit.  
2. Discussion
A. Low-cost MTC traffic model: regular network reporting mode
Lately new low-cost M2M traffic models were presented [3], [4], based on smart home applications.

Accordingly [3] specifies in Table Q-1, as M2M system level requirements for IEEE802.16p:

	Appliances/ Devices 
	Average Message Transaction Rate/s 
	Average Message Size (Bytes) 
	Date Rate (b/s) 
	M2M Device Per Home 
	Distribution 

	Home Security System 
	1/600
	20
	0.2667
	1
	Poisson, 

	Elderly Sensor Devices 
	1/60
	128
	17.0667
	0.1
	Poisson/Uniform

	Refrigerator 
	1/3600
	30
	0.0667
	1
	Poisson/Uniform

	Clothes Washer 
	1/(24*60*60)
	8
	7.407e-04
	1
	Poisson/Uniform

	Clothes Dryer 
	1/(24*60*60)
	8
	7.407e-04
	1
	Poisson/Uniform

	Dishwasher 
	1/(24*60*60)
	8
	7.407e-04
	1
	Poisson/Uniform

	Freezer 
	1/(24*60*60)
	30
	0.0028
	1
	Poisson/Uniform

	Stoves/Ovens 
	1/(24*60*60)
	8
	7.407e-04
	1
	Poisson/Uniform

	Microwaves 
	1/(24*60*60)
	8
	7.407e-04
	1
	Poisson/Uniform

	Coffee Makers 
	1/(24*60*60)
	8
	7.407e-04
	1
	Poisson/Uniform

	Toaster Ovens 
	1/(24*60*60)
	8
	7.407e-04
	1
	Poisson/Uniform

	PHEV to SM 
	2.4e-4
	97.6
	0.0234
	2
	Poisson/Uniform

	Smart Meter 
	1.1e-4
	2017
	1.775
	3
	Poisson/Uniform


Table 1 In-Home M2M Device traffic parameters [3]
	Appliances/ Devices
	Average Message Transaction Rate/s
	Average Message Size (Bytes)
	Date Rate (b/s)
	Distribution and arrival

	Credit Machine in grocery
	0.0083
	24
	0.2667
	Poisson,

	Credit Machine in shop
	5.5556e-4
	24
	0.0178
	Poisson

	Roadway Signs
	0.0333
	1
	0.2664
	uniform

	Traffic Lights
	0.0167
	1
	1.3360
	uniform

	Traffic Sensors
	0.0167
	1
	1.3360
	Poisson

	Movie Rental Machines
	1.1574e-5
	152
	1.4814e-3
	Poisson


Table 2 City commercial M2M device traffic parameters
Also same reference [3] lists typical and maximal number of MTC devices per cell in US urban (New York) and suburban (Washington DC) areas, for in-home and commercial applications, which are more stringent than previous references considered in Rel 10 MTC discussions.

	Appliances/ Devices
	Average Message Transaction Rate/s
	Average Message Size (Bytes)
	Date Rate (b/s)
	Distribution and arrival

	Credit Machine in grocery
	0.0083
	24
	0.2667
	Poisson,

	Credit Machine in shop
	5.5556e-4
	24
	0.0178
	Poisson

	Roadway Signs
	0.0333
	1
	0.2664
	uniform

	Traffic Lights
	0.0167
	1
	1.3360
	uniform

	Traffic Sensors
	0.0167
	1
	1.3360
	Poisson

	Movie Rental Machines
	1.1574e-5
	152
	1.4814e-3
	Poisson


Table 3, In-home M2M device deployment for US urban and sub-urban environments [3].

	Case 
	Cell Radius(m) 
	Number of device within a home 
	Number of homes within a cell 

	Urban 

	1500 
	10
	18116 

	Sub-urban 

	3000 
	10
	20912 


Table 4. In-home M2M device deployment scenario for US urban and sub-urban cases [3].

	Deployment Case
	Cell Radius(m)
	Number of devices per cell

	Urban 

	1500
	13583

	Sub-urban 

	3000
	7092


Table 5. Commercial M2M device deployment for US urban and sub-urban environments [3]
It appears that these updated M2M/MTC deployment scenarios requires more stringent requirements than the actual MTC assumptions we use.
Proposal 1: Update Appendix A.1 [2] (Regular UL traffic reporting characteristics) with related updated MTC traffic model characteristics as specified in Tables 1, 2, 3 and 4.

Proposal 2: Introduce Table A.3 specifying in-home M2M device deployment scenario assumptions, as reflected in Table 4
Proposal 3:  Introduce Table A.4 specifying commercial M2M device deployment scenario assumptions, as reflected in Table 5
B. Device triggered reporting

The most demanding cases, in terms of network access are generated under following assumptions [5]:

· Smart metering applications deployed in dense urban environments 
· Accidental power grid shutdown, followed by simultaneous power up of the entire cell’s power meters.

· All smart meters are Last Gasp enabled, with an estimated Last Gasp messaging interval of 200 ms

· Two Last Gasp transmission attempts per smart meter.

Under these assumptions, the maximum number of machine device access is 70,000/s.

Accordingly, the requirements for supported access rates implied by Table A.2 [2] are far exceeded and they may require to be re-visited.

Proposal 4: 
Reconsider requirements comprised in Table A.2 [2]
3. Conclusion

In this contribution, different low-cost M2M scenario assumptions were discussed concerning in-home and commercial M2M deployments and the following proposals were made.

Proposal 1: Update Appendix A.1 [2] (Regular UL traffic reporting characteristics) with related updated MTC traffic model characteristics as specified in Tables 1, 2, 3 and 4.

Proposal 2: Introduce Table A.3 specifying in-home M2M device deployment scenario assumptions, as reflected in Table 4
Proposal 3: Introduce Table A.4 specifying commercial M2M device deployment scenario assumptions, as reflected in Table 5
Proposal 4: 
Reconsider requirements comprised in Table A.2 [2]
Annex

Assumptions

A. MTC (Small Packet) transmission assumptions

- PDCP bidirectional optimistic mode. Header size: 2 octet
- No RoHC assumed

- RLC: acknowledged mode (TCP support). Header size: 2 octet
- IP v4 header. Header size: 20 B
- TCP protocol considered on L4: Header size: 20 octet
- 802.3 Ethernet frame structure. Header size: 24 octet
- PHY coding degradation for small payloads not assumed.
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----------------------------------------------------Start of Text Proposal---------------------------------------------------------------------
Table A.1 UL regular reporting traffic characteristics for in-home low cost MTC
	Appliances/ Devices 
	Average Repetition Rate 
	Average Message Size (Bytes) 
	Date Rate (b/s) 
	Devices Per Home 
	Distribution 
Type

	Home Security System 
	10 min
	20
	0.2667
	1
	Poisson, 

	Elderly Sensor Devices 
	1 min
	128
	17.0667
	0.1
	Poisson/Uniform

	Refrigerator 
	1 hr
	30
	0.0667
	1
	Poisson/Uniform

	Other Appliances
	1 day
	8
	7.407e-04
	1
	Poisson/Uniform

	Smart Meter 
	2.5 hrs
	2017
	1.775
	3
	Poisson/Uniform


Replace Table A.2 with

New Table A.2. Commercial M2M device traffic parameters

	Appliances/ Devices
	Average Repetition Rate
	Average Message Size (Bytes)
	Date Rate (b/s)
	Distribution and arrival

	Credit Machine in grocery
	12 s
	24
	0.2667
	Poisson,

	Credit Machine in shop
	30 min
	24
	0.0178
	Poisson

	Roadway Signs
	30 s
	1
	0.2664
	Uniform

	Traffic Lights
	60 s
	1
	1.3360
	Uniform

	Traffic Sensors
	60 s
	1
	1.3360
	Poisson

	Movie Rental Machines
	1 day
	152
	1.4814e-3
	Poisson


Table A.3. In-home M2M Device deployment assumptions

	Case
	Cell Radius(m)
	Number of device within a home
	Number of homes within a cell

	Urban 

	1500
	10
	18116

	Sub-urban 

	3000
	10
	20912


Table A.4 Commercial M2M Device deployment assumptions

	Case
	Cell Radius(m)
	Number of devices per cell

	Urban 

	1500 
	13583

	Sub-urban 

	3000 
	7092


(Former) Table A.2 MTC traffic model characteristics for triggered reporting

· To be further studied
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