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1 Introduction
This document summarizes the discussion on 5G RAN requirements and scenarios for the family of massive MC use cases, and provides background for the text proposal submitted in [1]. 

[5G-AH-11] mMTC (Huawei)
- Goal is to clarify: what do we need to evaluate for mMTC usecases; what KPIs need to be modified or whether new KPIs are needed; if new scenarios are needed and, if so, their description (including new traffic model)

- Include MTC cases with high reliability (e.g. energy grid)

2 Discussion
The starting point of this discussion was the text proposals from RPa160007, RPa160044 and RPa160075, which proposed the following mMTC use cases:
Massive connection density in wide coverage urban areas: typically deployed at low frequency and with large ISD, where the mixture of MTC devices includes devices with mobility. IMT-2020 vision targets 1 million devices/km2. A corresponding deployment scenario is proposed.
Smart Energy Distribution: wide area macro cells outdoor, stationary, redundant paths, typical E2E distance is 0.5-10 km (substation-to-substation), 10 devices / km2, 10 Mbps. Key characteristics are high reliability ( >99.99% availability), low latency ( <50 ms latency end-to-end), and security in the form of authenticity and integrity.

Smart Energy Access: wide area deep indoor (e.g meters in basements), stationary, mainly uplink traffic (meter to backend system), 1000 devices / km2, 1 kbps. Key characteristics are medium reliability ( >99% availability), medium latency ( <1 s latency end-to-end), and security in the form of authenticity, integrity, client authentication and confidentiality.
 
It is to be noted that the smart energy use cases below to both the MTC and URLLC families of use cases.
The goal of this email discussion was to:
1.    Understand whether the deployment scenarios already agreed in the TR are relevant to evaluate the mMTC use cases above and if new scenarios are needed, propose the necessary description including traffic related elements.
a. Urban coverage with different attributes (one proposal in RPa160007 and one proposal in RPa160044) is proposed for the use case of massive connection density in wide coverage urban areas 
b. No new deployment scenarios were proposed for smart energy use cases, so for example smart energy distribution may use the urban macro scenario, smart energy access may use the indoor scenario
2.     Identify the requirements and KPIs for the mMTC use cases above. For example, it was pointed out at the ad-hoc meeting that a throughput requirement is missing in relation to the coverage requirement of smart energy access. Likewise, end-to-end latency requirements should be translated into relevant RAN requirements.
Comments were received on the proposed urban coverage for massive connection scenario, which focuses on large cells and continuous coverage to provide massive machine type communications (M-MTC). The key characteristics of this scenario are continuous and ubiquitous coverage in urban areas, with very high connection density of M-MTC devices. This deployment scenario is for the evaluation of the KPI of connection density.

After some discussion on the carrier frequency and inter-site distance, a majority of companies expressed interest on the lower frequency (e.g. 700 MHz) and some companies also expressed interest in higher frequency (e.g. 2100 MHz or 2500 MHz). No consensus was reached on the ISD between the proposals of 500 meters or 1732 meters, in relation to the target to serve 1 million devices per km2. The car speed was increased to 100 km/h for fleet management use case. It was also suggested that the bandwidth could be a variable in the evaluations, or that the bandwidth could be left for RAN1 to decide. Using a small bandwidth was suggested.
The attributes of the scenario proposed in [1] are the following:

Table 6.2.1.1 Attributes of deployment scenario of “Urban Macro”

	Deployment scenarios
	Urban Coverage

	Carrier Frequency
	700MHz, [2100 MHz as an option]

	Network deployment including ISD
	Macro only, ISD = [1732m and/or 500m]

	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 elements
	Tx: [TBD by RAN1]
Rx: [TBD by RAN1]

	UE antenna elements
	Tx: [1] or [TBD by RAN1]
Rx: [1] or [TBD by RAN1]


Some discussion ensued on the KPIs for smart energy, with the following comments received:
· Reliability for Smart Energy E2E latency requirement could be reduced (to 1ms?). Target data rates may be further discussed. A general question on the method to convert E2E latency into user plane latency requirements was left open.
· User experienced data rates up to [10Mbps] at a maximum range of 10 km for Smart Energy-distribution (Backhaul) seems excessively large.

· A proposal was made to add a description of the scenario where smart meters are enclosed in deployed in basements or in a metallic enclosure. It was not clear whether antennas would also be in the metallic enclosure. The exact coverage needs for this use case are unclear compared to other smart meters installations. 

The following reliability cases were proposed by the moderator of the discussion, based on the inputs received, but more discussion is needed on the KPI values:

· For use cases such as Smart Energy-distribution (Backhaul), the 3GPP system shall support reliability up to [99.99%] with a user plane latency within [1 ms] and user experienced data rates up to [10Mbps] at a maximum range of 10 km.

· For use cases such as Smart Energy-access, the 3GPP system shall support reliability up to [99%] with a [user plane latency] within [1 s] and user experienced data rates up to [1kbps] at a deep indoor coverage [e.g. 20 dB better than Rel-99 GPRS for sensors in basements].
There were also discussions on UE battery life for mMTC devices, in particular for wearable devices and for Fixed Autonomous reporting mMTC (e.g. utility meters). 

· For Fixed Autonomous reporting mMTC (e.g. utility meters), UE battery life in extreme coverage shall be based on the activity of mobile originated data transfer consisting of [200 bytes] UL per day followed by [20 bytes] DL from MCL of [tbd] dB, assuming a stored energy capacity of [5Wh].

· For wearable mMTC, UE battery life shall be based on activity within the normal coverage region of the cell with activity consisting of [15000 bytes] UL transfer and [200 bytes] DL transfer per [10 minutes], assuming a 3V 200mAh battery. The mMTC device is mobile and can operate at typical speeds of 0, 10 and, when in a vehicle, 500kmph. The wearable mMTC device can be connected directly to the network or relayed (e.g. via a smartphone).

· Target battery life for Wearable mMTC: 3V, 200 mAh /, 1C discharge rate / 2 weeks

· Target battery life for Fixed Autonomous reporting mMTC: 3V, 1.7Ah, 0.1C discharge rate / 15 years 5Wh/10 years 
There was limited discussion on the above proposals for the UE battery life, so these proposals are left between brackets in [1]. The moderator of the email discussion notes that the target battery life for wearable MTC device may need to be up to one month with a 500 mAh battery. There were different proposals for the target battery life of MTC devices for non-wearable devices, e.g. 10 years or 15 years.

A proposal was made to define a KPI for signaling overhead for mMTC, where the signalling overhead is defined as the number of bits that is required by the signalling divided by the total number of bits that is used to complete a transmission of a packet. The signalling includes the MAC protocol header, L1 signalling, as well as the necessary messages exchanged in DL and UL directions during a signalling mechanism, according to the protocol design. No comments were received on the proposal.

The moderator of the discussion noted that no specific deployment scenarios were proposed for the smart energy use cases, so some mapping of the smart energy KPIs to specific scenario(s) in TR38.913 is an exercise that RAN will have to do. A high speed train scenario was suggested for the evaluation of the KPIs for wearable devices.
3 Conclusion
The proposal in [1] is based on the majority view.
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