3GPP TSG RAN WG1 Meeting #86

R1-166681
Gothenburg, Sweden 22nd - 26th August 2016

Agenda item:
8.1.7
Source:
Sierra Wireless 

Title:
Traffic Model assumptions for mMTC Battery Life and Latency Evaluation
Document for:
Discussion and Decision
1 Introduction

In the evaluation of UE battery life for mMTC use cases, a baseline traffic model was proposed in RAN #85 [2] based on the existing set of traffic models already adopted by 3GPP NB-IOT in [1]. The model is based on periodic mobile originated (MO) reporting of 50 and 200Byte data, which alone, may not be able to address a wide array of applications serviced by mMTC. This paper proposes a wider set of traffic models for the evaluation of the NR mMTC coverage, battery life, and message latency to address a wider breadth of IoT use cases. 
All use cases have some varying degree of different traffic pattern, resulting in different derived data traffic models for analysis. The derived set of traffic models need not address every use case but should address each type of use case with a general model. When evaluating proposals for NR mMTC, these different traffic models can be used in the evaluation process to gauge the applicability of the proposals to the various use cases.
2 Lesson Learned in NB-IOT
The limited traffic models adopted by NB-IOT in [1] lead to limited evaluation of features and mechanisms during the development of NB-IOT for some use cases. These models were limited to autonomous MO messages with a 10 second message delivery time as shown in Table 1. 
Table 1: Traffic Models from TR 45.820 w/10sec message latency
	
	Battery life/years (1 year = 365 days) for three coverage levels

	Packet size, reporting interval combination
	Coupling Loss = GPRS reference MCL +0 dB
	Coupling Loss = GPRS reference MCL+ 10 dB
	Coupling Loss = maximum supported value

	50 bytes, 2 hours
	
	
	

	200bytes, 2 hours
	
	
	

	50 bytes, 24 hours
	
	
	

	200 bytes, 24 hours
	
	
	


MO Traffic Models: The use case, such as metering, do fit in to the traffic models in Table 1, however, use cases that require lower message delivery times are not covered; use cases such as street lighting, precision tracking, wearable, and real-time sensors.

Observation 1: TR 45.820 is missing MO traffic models to cover use cases that require lower delivery times.
MT Traffic Models: In addition, use cases that require the UE to primarily wait for asynchronous mobile terminated (MT) messages are also not covered by the traffic models in TR 45.820. Use cases such as remote control of lights, locks, actuators, machines, home automation, enabling tracking, on-demand meter reading, emergency gas/water shutoffs, etc. in which the UE periodically checks for MT messages, then act on the messages. 
Observation 2: TR 45.820 does not include any MT traffic models for use cases that require a UE to primarily wait for messages.
Bulk Transfer Traffic Models: Another set of use cases not covered relate to bulk transfers such as device firmware download, wearable downloads (pictures, videos, songs, application data), configuration updates, post mortem accident event and analytic reports, and asynchronous sensor reports.  
Observation 3: TR 45.820 does not include any bulk data transfer traffic models. 
Real Time Data Traffic Models: Yet another set of use cases not covered is real time data such as voice and video. IoT applications such as security systems, vending machines, elevators, wearables, interactive, and child/person tracking require real-time voice and video.
Observation 4: TR 45.820 does not include any real time data traffic models.
Proposal 1: Add traffic models for MO transfers with delivery time requirement, MT transfers, bulk data transfers and real time transfers, in addition to the models in TR 45.820.

3 Proposed Traffic Model
Having one use case per application would not be scalable so the proposed traffic models attempt to capture the general pattern for each type of application. Table 2 shows the set of proposed traffic models, each of which would be a representative of a group of use cases and the potential set of KPI performances. 
To reduce the number of traffic models, it is proposed that a packet size of 100 bytes be selected as a representation of smaller packets instead of both 50 bytes and 200 bytes (as done in [1]); 500Kbyte packet (or data buffer) is used to represent larger transfers. The traffic is created at a random time according to the frequency in the traffic models. Each of the traffic models listed has a different set of KPI goals for evaluation of NR mMTC.
Table 2: Proposed traffic models
	#
	Traffic Model 
	KPI Goals
	Typical

Application

	
	Packet Size
	Frequency
	Mobility
	Message Latency
	Battery Life


	MCL Coverage level
	

	MT Traffic Models

	1
	MT 100 Bytes
+ 20 Byte Ack
	1 per  2 hours
	Static
	100ms
	[100mW]
	144
	Light Switch, Street Lighting, V2X, Industrial machine control

	2
	MT 100 Bytes
+ 20 Byte Ack
	1 per  2 hours
	Static
/Mobile
	5 sec
	Ave 300uW

	154 Static

144 Mobile
	Messaging application on a Wearable device, Tracking Devices, Emergency messaging.

	3
	MT 100 Bytes

+ 20 Byte Ack
	1 per year
	Static
	1 min
	Ave 38uW

(15Year 5Wh)
	164
	Water/Gas Value Shut off, On-demand meter reading

	MO Traffic Models

	4
	MO 100 Bytes

+ 20 Byte Ack
	1 per  min
	Static

Mobile
	 [100ms] 
	Ave 1.5mW

(1 month -1Wh)
	144
	Precision tracking (stolen vehicle, pet, high value asset), near real-time sensor monitoring (bridge stress sensor after earthquake)

	5
	MO 100 Bytes

+ 20 Byte Ack
	1 per  2 hours
	Static

Mobile
	< 1sec
	NA
	144
	Street Lighting, V2X, 

	6
	MO 100 Bytes

+ 20 Byte Ack
	1 per  4 hours
	Static
	10 sec
	Ave 38uW

(15Year 5Wh)
	164
	Metering

	Bulk Traffic Models

	7
	MT 500K Byte

+ 20K Byte Ack
	1 per 2 years
	Static
	7 Hrs 
(min 160bps)
	Ave 38uW
(15 years -5Wh)
	164
	Bulk DL: FW Download (multiple devices) Speed 160bps

	
	MT 500K Byte

+ 20K Byte Ack
	Every 4 sec
	Static
	4 sec

(min 1Mbps)
	[100mW]
	[124]
	Fast DL: wearable (short video, picture, songs)

	8
	MO 500K Byte

+ 20K Byte Ack
	1 per 2 years
	Static
	7 Hr 
(min 160bps)
	NA
	164
	Bulk UL: Post mortem accident event and analytic reports, asynchronous sensor reports.

	Real-time Data Traffic Models

	9
	MO 100 Bytes
MT 100 Bytes 
	Every 40ms
	Static

Mobile
	40ms
	Ave 250mW
(4 hours-1Wh)
	154 Static

144 Mobile
	Voice – security systems, elevators, wearables, child tracking


Proposal 2: Add the traffic model assumptions listed in Table 2 for the evaluation process of NR mMTC proposals.

4 Summary and Conclusion

Observation 1: TR 45.820 is missing MO traffic models to cover use cases that require lower delivery times.

Observation 2: TR 45.820 does not include any MT traffic models for use cases that require a UE to primarily wait for messages.

Observation 3: TR 45.820 does not include any bulk data transfer traffic models. 

Observation 4: TR 45.820 does not include any real time data traffic models.

Proposal 1: Add traffic models for MO transfers with delivery time requirement, MT transfers, bulk data transfers and real time transfers, in addition to the models in TR 45.820.
Proposal 2: Add the traffic model assumptions listed in Table 2 for the evaluation process of NR mMTC proposals.
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