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1. Introduction
In RAN#71 plenary meeting, the SI on New Radio Access Technology was approved [1]. Prior to that, a RAN plenary SI [2] resulted in a TR capturing the associated requirements [3] and which is 80% completed. This TR takes as inputs requirements from SA2 resulting in three main families of usage scenarios for IMT for 2020 and beyond:
· eMBB (enhanced Mobile Broadband) [4]
· mMTC (massive Machine Type Communications) [6]
· URLLC (Ultra-Reliable and Low Latency Communications) [5]
However, the mapping of RAN KPIs onto each respective use case family has not been addressed so far although it brings light on which KPIs are relevant to which use case, and which KPIs may apply conjointly to a service, or at the opposite don’t need to be fulfilled together. In this contribution, we propose such a mapping based on the inputs from both SA2 and RAN reference requirements [3]-[6]. We believe that the understanding of which KPIs are applicable to which use case is beneficial for the CP and UP functional split discussion. 
2. Discussion
2.1. NR KPIs and their mapping onto SA2 use cases
Before getting into the analysis of L2 UP and CP functions and how they address the various NR KPIs requirements from [1], it is helpful to clarifying which KPIs apply to which use cases, and check if and how KPIs can be classified into groups, thus allowing a better KPI addressing through e.g. network slices associated to services. We have gone though this analysis using references [3]-[6] resulting in the tentative mapping Table 1. Some KPIs are relevant to more than one use case, in which case the use case for which they are the most relevant is tagged with a red “Yes”, It should also be noted that URLLC use case [3] REF _Ref450549174 \n \h  \* MERGEFORMAT 
 includes many scenarios involving machine type communications with “battery powered sensor lifetime of multiple years while enabling a transaction rate of one every few seconds” (e.g. industrial process automation), so has some overlap with mMTC use case. As can be observed from Table 1, not all KPIs apply to all use cases and instead, the use cases are almost orthogonal with close to independent KPIs families as follows:
· eMBB: high spectral efficiency, high peak rate, very high mobility, low latency
( The above most critical KPIs for this use case can lead to the following high level design criterions: full blown stack performance, large PDUs, leverages multi-connectivity to maximize throughput (split bearers), long active periods
· URLLC: high reliability, very low latency, and low power, high mobility in some use cases (UAV, drones)
( The above most critical KPIs for this use case can lead to the following high level design criterions: smaller packets, minimum L2 functionality optimized for latency and reliability, leverages multi-connectivity to maximize robustness (duplicate bearers), small active periods
· mMTC: very low power and cost, very high density, high coverage, very low mobility
( The above most critical KPIs for this use case can lead to the following high level design criterions: small packets, minimum L2 functionality optimized for cost and battery life, long inactive periods, and huge number of devices, bulk provisioning
Table 1: KPIs and their mapping onto usecases
	NR KPI [1]
	Value
	eMBB [2]
(Hot spots, 4K/8K UHD video, on board entertainment, fast moving vehicles)
	URLLC [3]
(Industrial Sensors, V2X, UAV/drones, eHealth, tactile internet, augmented reality)
	mMTC [4]
(IoT, smart wearables, sensor networks)

	Peak data rate
	20 Gbps DL, 10 Gbps UL
	Yes
	Not relevant

	Peak spectral efficiency
TRP spectral efficiency
Area traffic capacity
	30 bps/Hz DL, 15 bps/Hz UL
	Yes
	Not relevant

	User experienced data rate /
5th percentile user spectrum efficiency
	5% user spectrum efficiency gains in the order of three times IMT-Advanced.
	Yes
	Not relevant

	Maximal aggregated total system bandwidth
	It may not be up to 3GPP to set a value for this requirement (editor’s note).
	Yes
	Not relevant

	Control plane latency
	10 ms (IDLE -> ACTIVE)
	Yes
	Yes
	Not relevant

	User plane latency
	4 ms for eMBB, 0.5 ms for URLLC
	Yes
	Yes
	Not relevant

	Latency for infrequent small packets
	
	Not crucial
	Yes
	Not crucial

	Mobility interruption time
	0 ms
	Not crucial
	Yes
	Not relevant

	Reliability
	1-10-5 within 1ms
	Not crucial
	Yes
	Not relevant

	Mobility
	500 km/h
	Yes
	200km/h
	Not relevant

	Coverage
	MCL = 164 dB
100 / 200 (slight degradation) / 400 (not precluded) km
	Yes
	Not relevant
	Yes

	UE battery life
	15 years
	Not relevant
	Yes
	Yes

	UE energy efficiency
	
	Yes

	Connection density
	1 000 000 device/km2
	Yes



Based on this analysis we propose:

Proposal 1: RAN2 should discuss the mapping suggested in Table 1.

Proposal 2: RAN2 takes the proposed KPI/use case mapping as baseline for L2 functional analysis.
3. Conclusion

In this contribution, we propose mapping of RAN KPIs onto each respective use case family defined by SA2 based on the inputs from both SA2 and RAN reference requirements [3]-[6], summarized in Table 1, resulting in the following proposals:

Proposal 1: RAN2 should discuss the mapping suggested in Table 1.
Proposal 2: RAN2 takes the proposed KPI/use case mapping as baseline for L2 functional analysis.
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� Even though the connection density requirement primarily comes from mMTC services, other services have to co-exist with such UEs, so have to support that connection density.
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