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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 Key Performance Indicators (KPIs) for the next generation access technologies. In this paper the KPIs related the Massive Machine Type Communication (mMTC) use case are discussed and a set of proposals are made to enhance TR 38.913. 
2 KPIs related to mMTC
TR 38.913 sections 7.1 to 7.19 lists a set of KPIs 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). Among these it’s our view that the following sub-set of KPIs are of interest to consider in the evaluations of the mMTC use case:

· Latency for infrequent small packets (section 7.6)
· Inter system mobility (section 7.8)

· Coverage (section 7.10, 7.10.1)

· UE battery life (7.11)

· User experienced data rate (7.15)

· Connection density (7.17)

· Mobility (7.18)
In the current version of the TR it is however not entirely clear how the different KPIs maps to the different use cases. It is therefore proposed to for each of the above KPIs add information that unambiguously identifies that these KPIs apply for eMTC. 
Proposal 1: Only KPIs Latency for infrequent small packets (section 7.6), Inter system mobility (section 7.8), Coverage (section 7.10, 7.10.1), UE battery life (7.11), User experienced data rate (7.15), Connection density (7.17) and Mobility (7.18) should be associated with the mMTC use case.
3 Comments to the mMTC KPIs
In the below table we go through the KPIs listed in section 2 above, and makes comments and proposals to enhance the text in TR 38.913 wherever it’s needed. Proposals on methods to use when evaluating the different KPIs are also made when required.
Table 1 Comments to the current KPIs in TR 38.913 v0.3.1

	KPI
	Comments

	7.6 Latency for infrequent small packets
	For mMTC it is proposed to study the fulfilment of this KPI in an analytic evaluation supported by link level simulations.
Proposal 2: For mMTC Latency for infrequent small packets should be evaluated using an analytical method supported by link level simulations.

	7.8 Inter system mobility
	Currently the requirement is formulated fairly generic. For mMTC it is the understanding of the sourcing company that it may be sufficient to add a requirement on idle mode mobility between IMT-2020 and one IMT system. This would facilitate support for low complexity and low cost mMTC UEs.
No explicit evaluation of support for this KPI is seen as needed.
Proposal 3: For mMTC it is sufficient to define a requirement on idle mode mobility between IMT-2020 and one IMT system.

	7.10, 7.10.1 Coverage
	A coverage limit only becomes meaningful when associating it with a service requirement. For traffic channels a 160 bps requirement is specified, but for other logical channels a related requirement is missing. To solve this ambiguity it is proposed as a first step to reference the 10 s Latency for infrequent small packets requirement, which captures the full time needed to synchronise to a cell, access the cell and deliver the data packet.

In a later step RAN1 can use the 10 s latency KPI to formulate requirements for e.g. access and synchronization channels for which the current throughput requirement of 160 bps is not directly applicable.
Proposal 4: A 10 s latency service requirement is associated with the 164 dB MCL.

	7.11 UE battery life
	For mMTC it is proposed to study the fulfilment of this KPI in an analytic evaluation supported by link level simulations.
To enable this evaluation RAN1 needs to agree common assumptions for the following items:
· A full procedure for which the energy consumption is to be evaluated.

· UE and eNB output power and NF. This can be reused from the agreed values in 7.10.

· UE TX, RX and idle mode power consumption.

These suggestions are in detailed elaborated upon in R1-167449 ‘On battery lifetime for mMTC’ [2] where also concrete proposals are made.

	7.15 User experienced data rate
	For mMTC it is proposed to take an analytic approach supported by link level evaluations to evaluate this KPI.
Proposal 5: For mMTC user experienced data rate should be evaluated using an analytical method supported by link level simulations.

	7.17 Connection density
	It is the view of the sourcing company that it’s appropriate to use at least latency as QoS metric to evaluate at the target load of 1 000 000 connections.
For mMTC this KPI is suitable to evaluate using system simulations and the Urban Coverage for massive connection scenario.

Proposal 6: At least latency is used as QoS metrics when evaluating the Connection density KPI using system simulations according to the Urban Coverage for massive connection scenario.

	7.18 Mobility
	It is not clear to the sourcing company if the required speed of 500 km/h is intended to apply to mMTC. It is proposed to relax this KPI for mMTC and define 100km/h as the mMTC requirement, which is aligned with the maximum velocity defined in the Urban Coverage for massive connection scenario.
For mMTC is is proposed to evaluate this KPI on link level.

Proposal 7: For mMTC is proposed to define a requirement of 100km/h and evaluate this KPI using link level investigations.


4 Summary
This contribution has addressed several aspects of TR 38.913 related to the mMTC KPIs and made the following proposals to be considered for the next revision of the TR:

Proposal 1: Only KPIs Latency for infrequent small packets (section 7.6), Inter system mobility (section 7.8), Coverage (section 7.10, 7.10.1), UE battery life (7.11), User experienced data rate (7.15), Connection density (7.17) and Mobility (7.18) should be associated with the mMTC use case.
Proposal 2: For mMTC Latency for infrequent small packets should be evaluated using an analytical method supported by link level simulations.
Proposal 3: For mMTC it is sufficient to define a requirement on idle mode mobility between IMT-2020 and one IMT system.
Proposal 4: A 10 s latency service requirement is associated with the 164 dB MCL.
Proposal 5: For mMTC user experienced data rate should be evaluated using an analytical method supported by link level simulations.
Proposal 6: At least latency is used as QoS metrics when evaluating the Connection density KPI using system simulations according to the Urban Coverage for massive connection scenario.
Proposal 7: For mMTC is proposed to define a requirement of 100km/h and evaluate this KPI using link level investigations.
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