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1 Introduction
In RAN#71, “Study on New Radio Access Technology” was approved [1]. It was agreed [1] that the initial work of the study item should allocate high priority on the following areas (others could be found in [1])
· Fundamental physical layer signal structure for new RAT
· Waveform based on OFDM, with potential support of non-orthogonal waveform and multiple access
· FFS: other waveforms if they demonstrate justifiable gain

· Basic frame structure(s)

· Channel coding scheme(s)

Multiple access (MA) technology is a fundamental component for the new radio access technology (RAT) to meet diverse requirements of the envisioned three usage scenarios (eMBB, mMTC and URLLC) [2]. As introduced in [3], compared with orthogonal MA schemes, non-orthogonal MA schemes have the potential to improve the system performance in terms of cell spectral efficiency, connection density, latency, user experienced data rate, and so on. This contribution discusses the evaluation methodology, metrics, scenarios, and parameters for the evaluation on both orthogonal and non-orthogonal MA schemes.
2 Discussions on Evaluation of 5G MA Schemes
In the following, we first discuss the general evaluation methodology, and then propose the evaluation metrics for different usage scenarios, followed by the recommended deployment scenarios and parameter settings to start with.
2.1 Evaluation Methodology
Firstly, as specified in [1], multiple new technology components are expected to be studied in the 5G new RAT. For instance, new waveforms, advanced channel coding schemes, new frame structures may be proposed in parallel with novel MA schemes. It is not necessary and practical to begin the evaluation with all possible combinations of all potential technologies. And to focus on the evaluation of MA schemes’ own features and potential benefits is important for candidates to figure out the source of outperformed gains, which can also significantly narrow down the evaluation work and facilitate the progress. The other components that will not evidently affected the output of MA evaluations such as channel coding schemes or new frame structure design could be evaluated separately.  
Proposal 1: The evaluation of MA schemes should first focus on the evaluation of its own features and potential benefits, while decoupling other technology components as much as possible.
When MA scheme is jointly evaluated with other new proposals of technology components (e.g., new waveform, modulation, channel coding, etc.), the baseline for the evaluation of MA its own should be changed accordingly.
For the evaluation of novel MA schemes and to compare them with the existing MA schemes in Release 13, the following procedure should be considered. 
· Step 1: To understand and compare different new MA schemes by link-level (LL) evaluation for typical static scenarios. 
The static evaluation in the LL can provide a better understanding for the comparison between different MA schemes. The SNR-BLER and/or SNR-Throughput curves can show the fundamental capability of physical layer transmission in a more intuitive way, capturing the features in the transceiver design. 
The results from such comparison could be used for the initial down-selection of different MA schemes. Moreover, LL evaluation could reflect the impact of many non-ideal factors such as real channel estimation with high accuracy.
· Step 2: To model and calibrate link abstraction as the mapping from LL to system level (SL).
The correctness of link-to-system mapping is very important to the correctness of SL evaluation. When non-orthogonal MA scheme is considered, the link-to-system mapping could no longer be done on a single user basis. Instead, the superposition feature in the non-orthogonal design should be considered. Some modeling methodology has been discussed in MUST [4]. Update in the methodology may be needed if novel non-orthogonal MA schemes are proposed.
· Step 3: To evaluate the network performance in different scenarios via SL simulations. 
SL evaluation should provide comprehensive understanding on network performance of candidate MA schemes used in different 5G usage scenarios, such as eMBB, mMTC, and URLLC. Given a good link-to-system modeling, SL evaluation mainly captures the capability of different MA schemes on handling the variation and uncertainties in traffic, channel condition, as well as inter-cell interference. 
Proposal 2: Link level (LL) and system-level (SL) evaluation should both be considered for evaluation of MA schemes. 
2.2 Evaluation Metrics
2.2.1 Metrics for LL evaluation
As discussed, 5G MA scheme needs to contribute to performance improvement for eMBB, mMTC and URLLC. According to [2], the TRP spectrum efficiency and 5th percentile user spectrum efficiency are two of the important KPIs for eMBB, while connection density and reliability are important KPIs for mMTC and URLLC, respectively. The definitions of these KPIs are included in Appendix III. LL evaluation should define appropriate evaluation metrics to reflect the contribution of MA scheme to some of them in static simulation settings. 
In the uplink (UL), overloading capability is a newly proposed functionality for 5G MA to improve connection density [2] as well as TRP spectrum efficiency [2]. Non-orthogonal features, in power domain or in hybrid code and power domain, have been introduced to enhance the overloading capacity [3]. In particular, overloading factor has been introduced as an important parameter to evaluate the overloading capability of different MA schemes, and is directly related to connection density and TRP spectrum efficiency. Therefore, the following evaluation metrics are introduced for LL evaluation for UL.
· Sum throughput v.s. SNR at given BLER level under different overloading factors. 
· Maximum overloading factor v.s. SNR at given user throughput 
In the downlink (DL) LL evaluation, sum throughput of multiplexed users should be evaluated as a reflector of the TRP spectrum efficiency, and normalized user throughput could reflects 5th percentile user spectrum efficiency in given static setting. The following two metrics could be used for the evaluation.
· Sum normalized user throughput (normalized by throughput in orthogonal case)
· Sum throughput with minimum throughput constraint for some users. 
Detailed elaboration on the above metrics is given in Appendix I. In addition, when presenting the LL evaluation results, the receiver structure should be given.
2.2.2 Metrics for SL evaluation
SL evaluation should be used to compare different MA schemes under different usage scenario families and traffic models. For SL evaluation, KPIs defined in [2] could be directly employed as evaluation metrics for different usage scenario families. 
For eMBB, TRP spectrum efficiency and 5th percentile user spectrum efficiency can be used as evaluation metric. Specifically, three times spectrum efficiency improvement is desired, and the contribution of MA scheme to spectrum efficiency improvement needs to be investigated. In addition, area traffic capacity, user experienced data rate, and user plane latency (see [2]) are also of great interest, and could be evaluated by SL.
For mMTC, connection density and device battery life are important KPIs. Large connection density of 1 million devices per square kilometres is desired for 2020, and the requirement may continue growing for 2020-2030 timeframe. According to [2], 3GPP needs to achieve this target by designing highly connection efficient RAT, in which connection efficiency is measured as number of supported UEs per TRP per unit frequency resource (#UE/TRP/MHz). MA scheme design should contribute to this aspect. Furthermore, small packet applications are dominant for mMTC, and therefore latency for infrequent small packet transmission also deserves investigation. Those KPIs are proposed to be used as evaluation metrics. In addition, the scheduling overhead (CSI/CQI feedback, PDCCH, etc.) involved in such transmission should be measured and reported.
For URLLC, it is proposed to use reliability together with latency requirement as the evaluation metric for this usage scenario family.
2.2.3 Summary of Evaluation Metrics
Table 1 summarizes the proposed evaluation metrics in LL evaluation as well as that for each usage scenario family in SL evaluation of MA schemes. 
Table 1 Proposed evaluation metrics for MA evaluation in different usage scenario families
	Evaluation method
	Evaluation metrics

	LL evaluation metrics
	UL
	DL

	
	· Sum throughput v.s. SNR at given BLER level under different overloading factors. 
· Maximum overloading factor v.s. SNR at given user throughput 
	· Sum normalized user throughput (normalized by throughput in orthogonal case)
· Sum throughput with minimum throughput constraint for some users. 

	SL Evaluation metrics
	eMBB
	mMTC
	URLLC

	
	· TRP spectrum efficiency
· 5th percentile user spectrum efficiency
· User experienced data rate with “area traffic capacity” and “user plane latency” reported
	· Connection density with “connection efficiency” reported
· UE battery life

· Latency for infrequent small packets
	· Reliability (with latency requirement)


Proposal 3: MA schemes for different usage scenario families (eMBB, mMTC, and URLLC) should be evaluated with LL and SL evaluation metrics in Table 1.
2.3 Deployment Scenarios and Evaluation Parameters
2.3.1 Consideration for LL Evaluation
LL evaluation is not impacted by the scenario much. The difference will mainly be reflected in the channel model, bandwidth, and TBS. But the UL and DL parameter settings should be different.
Table II-1 and II-2 in Appendix II give an example of parameters to start with for LL evaluation in the UL and DL, respectively. 
2.3.2 eMBB
As specified in [2], there are several deployment scenarios for eMBB usage scenario, including indoor, dense urban, urban macro, rural, high speed, etc. Instead of doing evaluation for all scenarios simultaneously, we may down select some scenarios with high priority to start within. It is proposed to employ dense urban and rural as starting point, which can be regarded as representatives to a large extent. Table II-3 and II-4 in Appendix II give an example of parameters to start with for SL evaluation for dense urban and rural scenario, respectively.
Proposal 4: For the eMBB usage scenario, deployment scenarios such as dense urban and rural can be considered as starting point to evaluate different MA schemes.
2.3.3 mMTC 
For mMTC, urban coverage for massive connection scenario defined in [2] could be used. Table 6 in Appendix I gives an example of parameters to start with in such scenario. To investigate whether high connection efficiency could be achieved by 5G new RAT, a larger ISD (i.e., ISD of 1732m) could be selected between the two options defined in [2]. With such ISD value, it is also convenient to compare with NB IoT study reported in TR45.820.
Table II-5 in Appendix II gives an example of parameters to start with for SL evaluation for urban coverage scenario.
Proposal 5: For the mMTC usage scenario, urban coverage for massive connection deployment scenario is employed as evaluation scenario for MA scheme evaluation.
Furthermore, the traffic model of mMTC applications needs to be identified for the evaluation. Traffic model should consider the future trend towards the year 2020 and beyond. In Annex III, an investigation of future mMTC traffic growth trend is provided, based on ITU’s report on IMT traffic estimation for 2020-2030 [4]. 24.4 times. 2020 to 2030, fic will increase shown in Table 1.
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It could be very likely that per-subscription (per-device) M2M traffic would significantly increase by more than ten times for the next 10 years. Consequently, the order of tens of per-device M2M traffic growth will be expected for a ten-year timeframe from 4G era to 5G era according to the ITU study on future traffic.
On the other hand, the system bandwidth needs to be appropriately assumed for mMTC services. 5G new RAT will enable wide range of services (eMBB, mMTC, URLLC etc.) within the limited bandwidth. Therefore 3GPP needs to target a relatively small bandwidth as appropriate for mMTC, and leave sufficient resource for the other services. This is also aligned with the guidance provided in [2] that 3GPP should target to develop technology supporting high “connection efficiency” that targets high number of users per TRP per MHz (#UE/TRP/MHz).
Proposal 6: The evaluation of mMTC should allow scalability in traffic model by taking future traffic trend into account and consider relatively small bandwidth.
2.3.4 URLLC
For URLLC usage scenario family, reliability with latency requirement is the evaluation target. In [2], there are different potential requirements for different use cases (e.g., for eHealth and V2X etc). It is not yet clear which use case and scenario to be used for MA evaluation. So we have
Proposal 7: The detailed deployment scenarios and parameters in URLLC usage scenario are FFS. 
3 Conclusions

In this contribution, the evaluation methodology for 5G MA schemes is discussed. In particular, the scenarios and the corresponding evaluation metrics and parameters have been provided. Based on the above analysis, we have the following proposals:

Proposal 1: The evaluation of MA schemes should first focus on the evaluation of its own features and potential benefits, while decoupling other technology components as much as possible.
Proposal 2: Link level (LL) and system-level (SL) evaluation should both be considered for evaluation of MA schemes. 
Proposal 3: MA schemes for different usage scenario families (eMBB, mMTC, and URLLC) should be evaluated with LL and SL evaluation metrics in Table 1.
Proposal 4: For the eMBB usage scenario, deployment scenarios such as dense urban and rural can be considered as starting point to evaluate different MA schemes.
Proposal 5: For the mMTC usage scenario, urban coverage for massive connection deployment scenario is employed as evaluation scenario for MA scheme evaluation.
Proposal 6: The evaluation of mMTC should allow scalability in traffic model by taking future traffic trend into account and consider relatively small bandwidth.
Proposal 7: The detailed deployment scenarios and parameters in URLLC usage scenario are FFS. 
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Appendix I: Elaboration of LL evaluation metrics
This Appendix elaborates how to present and compare the LL evaluation metrics in Section 2.2.1. 
A. UL Evaluation Metrics
For UL evaluation, SNR versus BLER curves can be generated under any different overloading factors and MCS schemes, as shown in Figure I-1 (For OMA, only 100% overloading needs to be considered.). Note that given the open-loop power control scheme in the existing networks for inter-cell interference management, the long term average SNR for all the UEs multiplexed on the same resource will be roughly equal. We can take this assumption for UL evaluation at least before new schemes are proposed. So the BLER versus SNR curve mentioned above is the average one over all users multiplexed together.
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Figure I-1. Example of SNR versus BLER curves under different overloading factors for a given MCS.
From these curves, the SNR values as well as sum throughput at certain BLER level can be derived for each combination of overloading factor and MCS level. The results can be reported in the format of Table I-1. 
Table I-1 Example of SNR and sum throughput record at given BLER level for UL LL evaluation.
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Based on these results recorded, the two metrics propsed in Table 1 section 2.2.1 for UL LL evaluation can be further obtained.
· Sum throughput versus SNR at given BLER level under different overloading factors 
Given one overloading factor, an SNR versus sum throughput curve can be generated. Figure I-2 gives an example of the presentation for the metric.
· Maximum overloading factor versus SNR at given user throughput 
Given one user throughput requirement, an SNR versus maximum overloading factor curve can be generated. Figure I-3 gives an example of the presentation for the metric. Here user throughput defined as the successfully received information bits per user.
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Figure I-2. Example of SNR versus SE curves under different overloading factors.
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Figure I-3. Example of SNR versus maximum overloading factor curves under different user throughput requirements.
B. DL Evaluation Metrics
Similar procedures could be used for DL evaluation. The UEs may have different average SNRs and the corresponding MCS levels may also be different. The evaluation should be done for typical user distributions. Absolute or relative SNR values of different UEs can be used to describe user distribution. 
For a given user distribution (the average SNRs of the UEs), BLER versus SNR curves are generated for different combinations of MCS schemes under different power allocation. Note the definition of the MCS table may be changed when code domain non-orthogonal design are proposed. 
For orthogonal MA scheme, the performance of different UEs is independent, but for non-orthogonal MA schemes, the performance of different UEs is correlated. So the throughput region at given BLER level of multiple users can be derived, which is an effective way to show benefit of non-orthogonal MA schemes over orthogonal ones especially for two users. Figure I-4 gives an example of the presentation of throughput region for two user case. With the throughput region, both of the evaluation metrics proposed for DL LL evaluation in section 2.2.1 can be directly calculated.
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Figure I-4. Example of throughput region of different MA schemes (two UE case).
When there are more than 2 UEs, the throughput region is not easy to illustrate, but the procedure is the same. So we suggest evaluating the two metrics in the following way.
· Sum normalized user throughput (normalized by throughput in orthogonal case)
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in which i represents the index of the user that are multiplexed together, and [image: image7.png]
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 represent the power allocation to user i and its bets MCS under the power allocation, respectively. 
· Sum throughput with minimum throughput constraint for some users.
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Appendix II: Deployment Scenarios and Simulation Parameters
Table II-1 Parameters of link-level simulation for different MA schemes (UL)
	Parameters
	Values or assumptions

	Carrier Frequency
	2 GHz

	Waveform 
	OFDM 

	Numerology
	Same as Release 13

	System Bandwidth
	10 MHz

	Allocated resource blocks
	4RB, 12RB, 48RB

	BS antenna configuration
	2/4 Rx 

	UE antenna configuration
	1Tx 

	Transmission mode
	TM1

	Modulation and coding
	QPSK-1/2, QPSK-3/4, 16QAM-1/2 or equivalent MCS; LTE Turbo

	SNR distribution of Multiple UEs
	Equal

	Propagation channel & UE velocity
	EPA, EVA, ETU 3km/h, 30km/h, 120km/h

	Max number of HARQ transmission
	1

	Overloading factor [3]
	100%, 200%, 300%, or higher


Table II-2 Parameters of link-level simulation for different MA schemes (DL)
	Parameters
	Values or assumptions

	Carrier Frequency
	2 GHz

	Waveform 
	OFDM 

	Numerology
	Same as Release 13

	System Bandwidth
	10 MHz

	Allocated resource blocks
	4RB, 12RB, 48RB

	BS antenna configuration
	2/4 Tx

	UE antenna configuration
	2 Rx

	Transmission mode
	TM2 as starting point

	Modulation and coding
	QPSK-1/2, 16QAM-1/2, 64QAM-1/2, or equivalent MCS; LTE Turbo

	SNR distribution of Multiple UEs
	Fixed gap {0, 10, 20} dB  between UEs

	Power allocation between UEs
	Dynamic

	Propagation channel & UE velocity
	EPA, EVA, ETU 3km/h, 30km/h, 120km/h

	Max number of HARQ transmission
	1

	Number of users superposed
	2, 3 or more


Table II-3 Parameters to start with in eMBB dense urban scenario 
	Parameters
	Values or assumptions

	Deployment scenario
	Dense urban

	Carrier Frequency
	Around 4GHz 

	Simulation bandwidth
	20MHz

	Layout
	Single layer:

- Macro layer: Hex. Grid

	ISD
	200m

	BS antenna configuration
	2/4/8 Tx/Rx as starting point

	UE antenna configuration
	1 Tx and 2 Rx as starting point

	User distribution and UE speed
	Uniform distribution, 20 users per TRP or more 
80% indoor (3km/h), 20% outdoor (30km/h)

	Service profile
	For TRP spectrum efficiency: full buffer 
For user experienced data rate: non-full buffer

	Channel model
	3D UMi


Table II-4 Parameters to start with in eMBB rural scenario
	Parameters
	Values or assumptions

	Deployment scenario
	Rural

	Carrier Frequency 
	Around 700MHz 

	Aggregated system bandwidth
	20MHz

	Layout
	Single layer:

- Hex. Grid

	ISD
	1732m

	BS antenna configuration 
	2/4/8 Tx/Rx as starting point 

	UE antenna configuration
	1 Tx and 2 Rx as starting point

	User distribution and UE speed
	Uniform distribution, 20 users per TRP or more
50% outdoor vehicles (120km/h) and 50% indoor (3km/h)

	Service profile
	For TRP spectrum efficiency: full buffer  
For user experienced data rate: non-full buffer

	Channel model
	RMa


Table II-5 Parameters to start within urban coverage for massive connection scenario
	Parameters
	Values or assumptions

	Deployment scenario
	Urban coverage

	Carrier Frequency
	700MHz 

	Network deployment including ISD
	Macro only, Hex. Grid, ISD = 1732m 

	Device deployment
	Indoor, and outdoor in-car devices

	Maximum mobility speed
	20% of users are outdoor in cars (100km/h)

80% of users are indoor (3km/h)

	Service profile
	Non-full buffer with small packets

	BS antenna configuration
	2/4 Tx/Rx as starting point

	UE antenna elements
	1 Tx and 2 Rx as starting point

	
	


Appendix III: KPI definition from [2]
Table III-1 Table of KPI definitions cited from [2]
	KPI
	Definition

	TRP spectral efficiency 
[2, 7.13]
	TRP spectral efficiency is defined as the aggregate throughput of all users (the number of correctly received bits, i.e. the number of bits contained in the service data units (SDUs) delivered to Layer 3, over a certain period of time) divided by the channel bandwidth divided by the number of TRPs. 
A 3 sector site consists of 3 TRPs. In case of multiple discontinuous "carriers" (one carrier refers to a continuous block of spectrum), this KPI should be calculated per carrier. In this case, the aggregate throughput, channel bandwidth, and the number of TRPs on the specific carrier are employed.

	5th percentile user spectrum efficiency
[2, 7.16]
	5th percentile user spectrum efficiency means the 5% point of the cumulative distribution function (CDF) of the normalized user throughput. 

The (normalized) user throughput is defined as the average user throughput (the number of correctly received bits by users, i.e., the number of bits contained in the SDU delivered to Layer 3, over a certain period of time, divided by the channel bandwidth and is measured in bit/s/Hz. 

The channel bandwidth for this purpose is defined as the effective bandwidth times the frequency reuse factor, where the effective bandwidth is the operating bandwidth normalized appropriately considering the uplink/downlink ratio.

In case of multiple discontinuous “carriers” (one carrier refers to a continuous block of spectrum), this KPI should be calculated per carrier. In this case, the user throughput and channel bandwidth on the specific carrier are employed.

	User experienced data rate
[2, 7.15]
	User experienced data rate can be evaluated for non-full buffer traffic and for full buffer traffic

For non-full buffer traffic, user experienced data rate is the 5%-percentile (5%) of the user throughput. User throughput (during active time) is defined as the size of a burst divided by the time between the arrival of the first packet of a burst and the reception of the last packet of the burst.
For full buffer traffic, user experienced data rate is calculated as:

user experienced data rate = 5% user spectrum efficiency × bandwidth

Here it should be noted that the 5% user spectrum efficiency depends on the number of active users sharing the channel (assumed to be 10 in the ITU evaluations), and that the 5% user spectrum efficiency for a fixed transmit power may vary with bandwidth. To keep a high 5% user spectrum efficiency and a few users sharing the channel, a dense network is beneficial, i.e. 5% user spectrum efficiency may vary also with site density(Site here refers to single transmission and reception point (TRP).

	Connection density
[2, 7.17]
	Connection density refers to total number of devices fulfilling specific QoS per unit area (per km2). QoS definition should take into account the amount of data or access request generated within a time t_gen that can be sent or received within a given time, t_sendrx, with x% probability.

The target for connection density should be 1 000 000 device/km2 in urban environment.

	Latency for infrequent small packets
[2, 7.6]
	For infrequent application layer small packet/message transfer, the time it takes to successfully deliver an application layer packet/message from the radio protocol layer 2/3 SDU ingress point at the mobile device to the radio protocol layer 2/3 SDU egress point in the RAN, when the mobile device starts from its most "battery efficient" state.

	Reliability
[2, 7.9]
	Reliability can be evaluated by the success probability of transmitting X NOTE1 bytes within 1 ms, which is the time it takes to deliver a small data packet from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface, at a certain channel quality (e.g., coverage-edge).

The target for reliability should be 1-10-5 within 1ms.

	User Plan Latency
[2, 7.5]
	The time it takes to successfully deliver an application layer packet/message from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point via the radio interface in both uplink and downlink directions, where neither device nor Base Station reception is restricted by DRX.

For URLLC the target for user plane latency should be 0.5ms for UL, and 0.5ms for DL. Furthermore, if possible, the latency should also be low enough to support the use of the next generation access technologies as a wireless transport technology that can be used within the next generation access architecture.

NOTE1:
The reliability KPI also provides a latency value with an associated reliability requirement. The value above should be considered an average value and does not have an associated high reliability requirement. 

For eMBB, the target for user plane latency should be 4ms for UL, and 4ms for DL.

NOTE2:
 For eMBB value, the evaluation needs to consider all typical delays associated with the transfer of the data packets in an efficient way (e.g. applicable procedural delay when resources are not preallocated, averaged HARQ retransmission delay, impacts of network architecture).


Appendix IV: Investigation of mMTC traffic growth trend
In [5], the global mobile traffic estimation without and with machine-to-machine / M2M traffic for 2020-2030 is provided, as shown in Figure IV-1 (see also in section 5.1 of [5]).
Figure IV-1 Global mobile traffic estimation of 2020-2030
(a) Estimations of global mobile traffic from 2020 to 2030 (M2M traffic not included)
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(b) Estimations of global mobile traffic in 2020-2030 (M2M traffic included)
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Based on the above figures, the M2M traffic prediction of 2020 to 2030 is shown in Table IV-1.
TABLE IV-1 M2M traffic estimation of 2020 to 2030
	Service Type (EB/Month)
	2020
	2021
	2022
	2023
	2024
	2025
	2026
	2027
	2028
	2029
	2030

	M2M
	5
	8
	14
	23
	37
	64
	108
	180
	284
	422
	622


*1EB= 1048576TB
The statistical information of M2M traffic of 2010 to 2013 is provided in Table IV-2 (see also section 5.1 of [5]).
TABLE IV-2 Statistical information of M2M traffic
	Service Type (TB/Month)
	2010
	2011
	2012
	2013

	M2M
	7 462
	23 009
	23 566
	49 973


The number of global M2M subscription prediction from 2020 to 2030 is shown in Figure IV-2 (see also section 4.2.1 of [5]). 
Figure IV-2 Estimation for the number of global M2M subscriptions
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The statistical information of global M2M subscriptions of 2010 to 2013 is provided in Table IV-3 (see also section 4.2.1 of [5]).
Table IV-3 Statistical information of global M2M subscriptions

	Years
	2010
	2011
	2012
	2013

	Global M2M subscriptions (Million)
	213
	324
	376
	422
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