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1 Introduction

This text proposal is an update of R1-124703 with the following additions:
· Text and a figure from R1-125352 are included for reference.

· Numbers of smart meters in a cell are included for reference.

2 Text proposal
Text Proposal for Annex A of TR 36.888
---------------------------------------------Start text proposal----------------------------------------------------------

____________________________________________________________________________________
Annex A:
Traffic model for Machine-Type Communications
Traffic characteristics may be required for cost analysis for comparing features of an MTC UE set against the environment in which the device is expected to work. A traffic model is valuable when it comes to other aspects of the analysis that are within the scope of the study item, particularly relating to the quantification of spectrum efficiency.  

Some of the typical MTC type Traffic are characterised by small packets in downlink and uplink. Certain applications are in addition characterised by heavy access load in uplink. Below sub-clause A.1 is based on traffic characteristics specified in TR 37.868.

End to End latency achievable should be determined from analysis/evaluation and should be no worse than (E)GPRS and preferably comparable to LTE The analysis/evaluation shall determine the number of UE’s that can report. When considering the 20dB improvement in coverage in comparison to defined LTE cell coverage footprint engineered for “normal LTE UEs”, latency from trigger to response 5 seconds in the exception report scenario and 10 seconds in the triggered report scenario is allowed.
For reference, in the analysis of smart metering applications, the three scenarios/use cases below are useful.

[image: image1.emf]                 

  WA N  

Command  

Response  

Exception   Report  

Periodic   Report  

WAN  module  


A)   Command-response traffic (triggered reporting) between base station and WAN module; ~20bytes for command (Downlink) & ~100 bytes for response (uplink) with a latency of 10seconds from command  sent  from eNB to response received by eNB. 10 seconds of round trip latency is shared between downlink and uplink message with frequency of daily to monthly. Example use case: Energization status message, Consumer messaging.

B)   Exception reported by WAN module; Report  (Uplink) could be ~100 bytes with latency of 3-5 seconds from event at the WAN module. Example use case: Meter alerts (Tamper, fire) etc with frequency of daily to monthly

C)   Periodic reports or Keep alive; ~100 bytes (Uplink) and not sensitive to latency (E.g. tolerance of 1 hour) with frequency of daily to monthly.  Example use case:,Power (Kw), Volume (gas e.g. m3 ), Microgeneration read, etc with frequency of daily to monthly

For reference, numbers of smart meters assuming household density from London
 and Tokyo
 census data are shown below.

London:
	Case 
	Household Density per Sq km
	ISD (m) 
	Number of device within a home 
	Number of homes within a cell 

	Dense Urban 

	[4275]
	[500]m
	3
	[926]

	Urban 

	[1517]
	[1732]m
	3
	[3941]


Tokyo:
	Case 
	Household Density per Sq km
	ISD (m) 
	Number of device within a home 
	Number of homes within a cell 

	Dense Urban 

	[7916]
	[500]m
	3
	[1714]

	Urban 

	[2316]
	[1732]m
	3
	[6017]


____________________________________________________________________________________
A.1
MTC Traffic model/characteristics regular reporting

Table A.1: UL regular reporting traffic characteristics for low cost MTC

	Use cases
	UL interval
	Packet (bits)
	Mobility

	
	
	
	

	No mobility
	1min (optional)
5min, 30min,

1hour
	1000, optional 10000
	Static,

Pedestrian (optional, no seamless handover requirement)



	Limited mobility
	5s (optional)
10s,30s
	1000
	Vehicular (no seamless handover requirement)


____________________________________________________________________________________
A.2
MTC Traffic model/characteristics triggered reporting

Below is a generic traffic model modeling both UL and DL. 

Table A.2 – MTC traffic model

	Traffic model parameter (UL and DL)
	Value

	Traffic volume size distribution (Triggered)
	256 bits,1000 bits

	Traffic inter-arrival time (Triggered)
	Exponential: Mean = 30secs*


* It should be noted from Table A.2.1 that the values for ‘Traffic transmission time’ and ‘Traffic inter-arrival time’ result in a tractable simulation run time but may not represent the behavior of all traffic types. 
---------------------------------------------------End text proposal-----------------------------------------------------
References

[1] RP-121441, “Updated SID on: Provision of low-cost MTC UEs based on LTE”, Vodafone Group, TSG RAN plenary # 57, Chicago, USA, September 4-7, 2012.
[2] TR 36.888, “Study on provision of low-cost MTC UEs based on LTE”, V2.0.0 (2012-06).
� http://www.ons.gov.uk/ons/rel/census/2011-census/population-and-household-estimates-for-england-and-wales/rft-h01.xls


� http://www.toukei.metro.tokyo.jp/tnenkan/tn-eindex.htm





