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Abstract of the contribution: This paper aims to provide different traffic scenarios for MTC and other Mobile Data Applications to help in overall evaluation.
1. Introduction
In this contribution, we firstly identify the typical use cases for MTC and other mobile data traffic. It then covers applicability of different solutions for small data transmission in terms of traffic characteristics (i.e. frequent vs. infrequent) and provide mapping to stage-1 requirements. 
This classification is important for overall evaluation of different solutions as some solution applies to particular use case only and more than one solution may be needed to address complete stage-1 requirements. 

2. Discussion
TR 23.887 v0.9.0, clause 5.1, covers various solutions for efficient transmission of small data transmission. Different solutions are making different assumption in terms of UE traffic characteristics (frequent traffic vs. infrequent) and UE mobility. Even further the applicability of these solutions to MTC and other mobile data usage scenarios has been mixed which makes evaluation process very complex.  
For Example – Solution in clause 5.1.1.3.1, assumes MTC type use cases where is MTC device is sending single packet pair in UL/DL direction. This type of solution will not be optimal for frequent transmission of small data as releases RRC connection after sending of single packet and entire procedure will need to be repeated for each new packet. 
Similarly, solution based on principle of keeping the UE in connected mode will not be optimal for infrequent transmission due to overhead in maintaining contexts in 3GPP system and also adverse effect to UE power consumption. In addition, these will be unsuitable for high mobility devices due to increased handover signalling. 
2.1 	Traffic Scenarios for MTC and other Mobile Data Applications
Different Traffic Model for MTC and non MTC devices has been studied by RAN WGs and covered in TR 36.888 [Annex A], TR 37.868 [Annex B] and TR 36.822 [Section 4.2]. Some contributions worth mentioning are - R2-101184 and R2-130976. 
Table 1 below provides typical characteristics for MTC and other Mobile Data Applications in terms of small data packet size, mobility and UL/DL packet inter-arrival time. 

	Traffic Scenario
	Use cases
	UL/DL packet inter arrival time
	Packet Size
	Mobility

	



TS1
	MTC Applications
(E.g. Smart Meter, Telemedicine, Health Monitoring, Environmental monitoring etc.)
	Infrequent: Multiple of mins, hours or days
(E.g. : 15 mins, 30 mins, 1 hour,  12 hours, 1 day)
	Multiples of 100 of bytes - 1K of bytes
	No Mobility, Limited mobility
NOTE: For the duration of a small data transmission all can be considered stationary

	
TS2
	MTC Applications
(E.g. Fleet management, PoS terminals etc). 

Mobile Data Applications
(Light Background traffic, social networking applications, VoIP applications sending Keep Alive, Status Updates etc.)
	Frequent: Multiple of sec
  (E.g. : 5 - 100 sec)

	Multiples of 100 of bytes - 1K of bytes
	Low/Medium mobility

	
TS3
	Mobile Data Applications
(E.g. heavy background traffic, Instant messaging, gaming etc.)
NOTE: Is a mix of small data and other data transmissions; small data can be also from multiple sources/applications
	Frequent: Multiple of msec
(E.g. : 1 - 200 msec, 1 Sec)

	Multiples of 100 of bytes - 1K of bytes
	Medium/High mobility


Table 1: Traffic Scenarios for MTC and other Mobile Data Applications

Following observations can be made from Table 1 – 
MTC devices are characterized by sending small data infrequently.
Observation 1:  MTC device send and receive small data infrequently as depicted by TS1.  
Many mobile data applications (e.g. social networking applications, VoIP applications, etc.) and some MTC applications (Fleet management, PoS terminals etc.) are characterized by frequent transmission of small data packets as depicted by TS2. Frequent Small data transmission may cause the UE to transition frequently between idle and connected state, if the UE is sent to idle mode soon after the transmission of small data is complete.
Traffic scenario 3 is typically for smartphones or similar devices. 
Observation 2:  Mobile data applications send and receive small data frequently as depicted by TS2 and TS3.  
2.2	Mapping of solutions to stage-1 requirements and Traffic scenario 
Stage-1 requirements from TS 22.368 v12.2.0: 
[REQ1]	The system shall provide a resource efficient way to support MTC Devices that send or receive data infrequently, i.e. with long periods between data transmissions.
[REQ2]	The system shall support transmissions of small amounts of data with minimal network impact (e.g. signalling overhead, network resources, delay for reallocation).
[REQ3]	Before transmission of small amount of data, the MTC Device may be attached or detached to/from the network.
Note:	“Transmission” implies either sending or receiving small amount of data.
[REQ4]	The 3GPP system shall be able to count the number of small data transmissions per subscription e.g. for charging or statistical purposes.
Note 1: 	observed size of many of the instances of data exchanges is on the order of 1K (1024) octets
Note 2:	Charging and accounting of small data transmissions between operators can be done on a bulk basis.
Stage-1 requirements from TS 22.101 v12.4.0: 
[REQ5]  Service capabilities shall take account of the discontinuous and asymmetric nature of most teleservices, multimedia services and user applications and consider the overheads and signalling surge caused by frequent transmissions of small amount of data by mobile data application, in order to make efficient use of network resources (particularly radio resources).

	
Traffic Scenario

	
Stage-1 requirements
	
Applicable Solutions

	
TS1

	
[REQ1] 
[REQ2] [REQ3] [REQ4]
	
5.1.1.3.1, 5.1.1.3.2, 5.1.1.3.3
5.1.1.3.41
5.1.1.3.52
5.1.1.3.93


	
TS2

	
[REQ2] [REQ3] [REQ4] 
[REQ5]

	
5.1.1.3.6, 5.1.1.3.7, 5.1.1.3.8, 5.1.1.3.93
5.1.2.3.1, 5.1.2.3.2

	
TS3

	
[REQ5]
	
5.1.1.3.93
5.1.2.3.1, 5.1.2.3.2



Table 2: Mapping of solutions to stage-1 requirements and Traffic scenario
1  : 	5.1.1.3.4 applies to UE with Single PDN connection and single Bearer. This makes solution unsuitable for Smartphones and TS2.
2  : 	5.1.1.3.5 only applicable to  downlink transfer only. This does not address requirements [REQ1].
3  : 	5.1.1.3.9 provides general optimization for signalling overhead reduction irrespective of packet size and frequency of small data transmission by any type of applications 
Observation 3:  5.1.1.3.4 applies to UE with Single PDN connection and single Bearer. This makes solution unsuitable for Smartphones and TS2.  
Observation 4: 5.1.1.3.5 only applicable to downlink transfer only. This does not address stage-1 requirements [REQ1].
Observation 5: 5.1.1.3.9 provides general optimization for signalling overhead reduction irrespective of packet size and frequency of small data transmission by any type of applications. 

3. Conclusion
Proposal 1: It is proposed to capture Table 1 and Table 2 as part of overall solution evaluation (see proposal below). 
Proposal 2: It is proposed to evaluate solution considering their applicability to different traffic scenarios. More than one solution may be considered if one solution doesn’t addresses all use cases and traffic scenarios. 
Proposal 3: It is proposed to discuss and drop the solutions that cannot fulfill stage-1 requirements. 

4. Proposal
It is proposed to add the following changes to TR 23.887.


* * * Begin of Change * * * 
[bookmark: _Toc341858900]5.1.1.4	Overall Evaluation

5.1.1.4.x	Traffic Scenarios for MTC and other Mobile Data Applications
Table 1 below provides typical characteristics for MTC and other Mobile Data Applications in terms of small data packet size, mobility and UL/DL packet inter-arrival time. 
Solution evaluation should considering their applicability to different traffic scenarios and use cases.

	Traffic Scenario
	Use cases
	UL/DL packet inter arrival time
	Packet Size
	Mobility

	



TS1
	MTC Applications
(E.g. Smart Meter, Telemedicine, Health Monitoring, Environmental monitoring etc.)
	Infrequent: Multiple of mins, hours or days
(E.g. : 15 mins, 30 mins, 1 hour,  12 hours, 1 day)
	Multiples of 100 of bytes - 1K of bytes
	No Mobility, Limited mobility
NOTE: For the duration of a small data transmission all can be considered stationary

	
TS2
	MTC Applications
(E.g. Fleet management, PoS terminals etc). 

Mobile Data Applications
(Light Background traffic, social networking applications, VoIP applications sending Keep Alive, Status Updates etc.)
	Frequent: Multiple of sec
  (E.g. : 5 - 100 sec)

	Multiples of 100 of bytes - 1K of bytes
	Low/Medium mobility

	
TS3
	Mobile Data Applications
(E.g. heavy background traffic, Instant messaging, gaming etc.)
NOTE: Is a mix of small data and other data transmissions; small data can be also from multiple sources/applications
	Frequent: Multiple of msec
(E.g. : 1 - 200 msec, 1 Sec)

	Multiples of 100 of bytes - 1K of bytes
	Medium/High mobility


Table 5.1.1.4.x-1: Traffic Scenarios for MTC and other Mobile Data Applications

 
5.1.1.4.y	Mapping of solutions to stage-1 requirements and Traffic scenario 
Stage-1 requirements from TS 22.368 v12.2.0: 
[REQ1]	The system shall provide a resource efficient way to support MTC Devices that send or receive data infrequently, i.e. with long periods between data transmissions.
[REQ2]	The system shall support transmissions of small amounts of data with minimal network impact (e.g. signalling overhead, network resources, delay for reallocation).
[REQ3]	Before transmission of small amount of data, the MTC Device may be attached or detached to/from the network.
Note:	“Transmission” implies either sending or receiving small amount of data.
[REQ4]	The 3GPP system shall be able to count the number of small data transmissions per subscription e.g. for charging or statistical purposes.
Note 1: 	observed size of many of the instances of data exchanges is on the order of 1K (1024) octets
Note 2:	Charging and accounting of small data transmissions between operators can be done on a bulk basis.
Stage-1 requirements from TS 22.101 v12.4.0: 
[REQ5]  Service capabilities shall take account of the discontinuous and asymmetric nature of most teleservices, multimedia services and user applications and consider the overheads and signalling surge caused by frequent transmissions of small amount of data by mobile data application, in order to make efficient use of network resources (particularly radio resources).

	
Traffic Scenario

	
Stage-1 requirements
	
Applicable Solutions

	
TS1

	
[REQ1] 
[REQ2] [REQ3] [REQ4]
	
5.1.1.3.1, 5.1.1.3.2, 5.1.1.3.3
5.1.1.3.4
5.1.1.3.5
5.1.1.3.9


	
TS2

	
[REQ2] [REQ3] [REQ4] 
[REQ5]

	
5.1.1.3.6, 5.1.1.3.7, 5.1.1.3.8, 5.1.1.3.9
5.1.2.3.1, 5.1.2.3.2

	
TS3

	
[REQ5]
	
5.1.1.3.9
5.1.2.3.1, 5.1.2.3.2



Table 5.1.1.4.y-1: Mapping of solutions to stage-1 requirements and Traffic scenario

* * * End of Change * * *
