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1 Background
Technical Report (TR) 38.913 Study on Scenarios and Requirements for Next Generation Access Technologies v0.3.1 [1] goes through typical deployment scenarios and thereto related requirements for the next generation access technologies. In this paper the scenarios and assumptions related the Massive Machine Type Communication (mMTC) use case is discussed further and a set of new proposals are made to further contribute to and enhance TR 38.913. 
2 Scenarios related to mMTC
TR 38.913 sections 6.1.1 to 6.1.12 lists 12 deployment scenarios associated with three families of usage scenarios, namely eMBB (enhanced Mobile Broadband), mMTC (massive Machine Type Communications) and URLLC (Ultra-Reliable and Low Latency Communications). Our view is that only the scenario ‘Urban coverage for massive connection’ presented in 6.1.7 is of immediate interest to investigate for the mMTC use case. In the current version of the TR it is however not entirely clear how the different use cases maps to the different scenarios. It is therefore proposed to make it clear that only the deployment scenario ‘Urban coverage for massive connection’ in section 6.1.7 is associated with mMTC
Proposal 1: Only the deployment scenario ‘Urban coverage for massive connection’ in section 6.1.7 is associated with mMTC.
3 Urban coverage for massive connection

The scenario ‘Urban coverage for massive connection’ is intended to be evaluated in accordance to TR 38.913 table 6.1.8-1 which is reproduced below. 
Table 1 Attributes of urban coverage for massive connections.

	Attributes
	Values or assumptions

	Carrier Frequency
	700MHz, 2100 MHz as an option

	Network deployment including ISD
	Macro only, ISD = 1732m, 500m

	Device deployment
	Indoor, and outdoor in-car devices

	Maximum mobility speed
	20% of users are outdoor in cars (100km/h) or 20% of users are outdoors (3km/h)
80% of users are indoor (3km/h)
Users dropped uniformly in entire cell

	Service profile
	Non-full buffer with small packets

	BS antenna elements
	2 and 4 Rx ports (8 Rx ports as optional)

	UE antenna elements
	1Tx


The assumptions listed above serves as a good starting point but needs to be refined to allow for interested companies to build complete system simulation models. It is proposed that the detailed assumptions for each scenario to be evaluated are captured in an Annex of TR 38.913.

Proposal 2: An annex is added to TR 38.913 where detailed simulations assumptions for relevant scenarios can be captured.
One such detailed assumption that deserves early attention is the building penetration loss (BPL) model to assume in the mMTC evaluations. For simplicity it is proposed to reuse the BPL model developed during Release 13 in TR 45.820 Cellular system support for ultra-low complexity and low throughput Internet of Things (CIoT) [2] as this aggressive model is expected to give the system a maximum coupling loss in the range of 164 dB, which corresponds to the Coverage requirement defined in TR 38.913, for the 700 MHz case. 

Proposal 3: For the 700 MHz carrier frequency reuse the building penetration loss model from TR 45.820 Cellular system support for ultra-low complexity and low throughput Internet of Things (CIoT).
In case the 2100 MHz needs to be evaluated the sourcing company assumes a less aggressive BPL model needs to be produced and use in this scenario.
Since the above proposed BPL model lacks support for a distance dependent (de)correlation model this would need to be added to study devices moving indoor. Optionally the indoor users could be assumed to be stationary in which case a distance dependent (de)correlation model is not needed. Further discussion on this is welcome. 

In the assumptions table above two cell ISDs are listed, 1732 and 500 meter, It is our understanding that the lower ISD of 500 meters is intended to be used when evaluating the feasibility to support the connection density of 1000 0000 devices/km2. While the higher ISD of 1732 meters is intended to be used when investigating extended coverage ranging up to 164 dB.

Proposal 4: The 500 m ISD is used to evaluate the connection density KPI targeting 1000 000 devices per km2. 
A further assumption that deserves early attention is the service profile assumption. In TR 45.820 a traffic model was developed that led to ~8 access attempts per second for a targeted load of 61 100 devices per km2 which was assumed to correspond to 40 devices per household in central London. In TR 38.913 the connection density target has been increased 1 000 000 devices/km2. If the TR 45.820 traffic model would be reused in TR 38.913 1 000 000 devices/km2 will lead to an access frequency of ~130 access attempts per second and km2. This is an aggressive assumption, and not to make it even more stringent the sourcing company propose that the traffic model assumed in TR 45.820 is reused. 
Proposal 5: The traffic model defined for the system simulation evaluations in TR 45.820 Cellular system support for ultra-low complexity and low throughput Internet of Things (CIoT) are reused in the mMTC evaluations for the Urban coverage for massive connection scenario.
The final assumption where we would like to trigger further discussion is the assumption to model car users moving at a velocity of 100 km/h in a system with Inter Site Distances (ISD) of 1732 and 500 meters that corresponds to cell radiuses of 577 and 167 meter for a hexagonal cell grid deployment. A user with a velocity of 100 km/h will move through a cell during 20 and 6 second, respectively. Since 20% of the 1000 000 devices are intended to be located in cars this implies that 200 000 highly mobile devices should be modelled per /km2. So far it has been assumed that mMTC will be served by devices of ultra-low complexity with e.g. relaxed requirements on mobility functionality such as handovers and connected mode cell measurements. Our understanding is that this applies also for mMTC and we would like to focus the system simulations on evaluating low mobility devices. A velocity of 100 km/h may instead be evaluated using link level simualtions.
Proposal 6: It is sufficient to evaluate the support of high mobility ranging up to 100 km/h in link level evaluations.
4 Summary
This contribution has addressed several aspects of TR 38.913 related to the mMTC use case and made the following proposals to be considered for the next revision of the TR:

Proposal 1: Only the deployment scenario ‘Urban coverage for massive connection’ in section 6.1.7 is associated with mMTC.
Proposal 2: An annex is added to TR 38.913 where detailed simulations assumptions for relevant scenarios can be captured.
Proposal 3: For the 700 MHz carrier frequency reuse the building penetration loss model from TR 45.820 Cellular system support for ultra-low complexity and low throughput Internet of Things (CIoT).
Proposal 4: The 500 m ISD is used to evaluate the connection density KPI targeting 1000 000 devices per km2. 

Proposal 5: The traffic model defined for the system simulation evaluations in TR 45.820 Cellular system support for ultra-low complexity and low throughput Internet of Things (CIoT) are reused in the mMTC evaluations for the Urban coverage for massive connection scenario.
Proposal 6: It is sufficient to evaluate the support of high mobility ranging up to 100 km/h in link level evaluations.
In addition the one aspect has been raised where further discussion is needed: 

· To model moving indoor devices served by outdoor macro sites a distant dependent building penetration loss (de)correlation model is needed to be agreed upon.
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