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1 Introduction
In the last ad-hoc meeting, comprehensive discussion on the scenario, key performance indicators and related service requirements were done. In this contribution, we further discuss the requirement on spectrum efficiency and the mapping of KPIs to the usage scenarios.
2 Discussion on requirement on spectrum efficiency

2.1 TRP spectrum efficiency

The TRP spectrum efficiency is important to achieve the demanding area traffic capacity in 5G era. To this end, the high spectrum efficiency is desired. It is recognized in [1] that spectrum efficiency is under controlled by 3GPP, while bandwidth and TRP density is not. Therefore it would be important to develop standards with high TRP spectrum efficiency to improve the area traffic capacity. 
On the other hand, in Recommendation ITU-R M.2083 [2], it is stated that 3 times “cell” average spectral efficiency improvement is expected compared to IMT-Advanced requirements. For 3GPP, it would be important to consider tighter requirement as system design target to guarantee that the ITU vision could be confidently achieved. 

It is noted that MIMO or beamforming could be one promising technology to achieve the high spectrum efficiency. For example, one could employ MU-MIMO or MB-BF to achieve high TRP spectrum efficiency with massive number of antenna elements or ports. However, too many antennas would increase the cost as well as the energy consumption of the radio access network. Therefore, due to the difficulty in some regions to add antennas/sites to existing deployments, 3GPP needs to strive to meet the target with the typical antenna configurations with as few as possible antenna elements, as opposed to relying on increasing the number of antenna elements only.
Therefore it is proposed to put requirements on this KPI according to ITU vision, i.e., at least 3 times improvement compared to IMT-Advanced requirements, and provide clear guidance on the principle of how to achieve the target.
2.2 5th percentile user spectrum efficiency
To guarantee the fairness, it is proposed that to make the KPI having the same order of improvement as TRP spectrum efficiency (under the same user density as IMT-Advanced requirements). 
Therefore it is proposed to define the requirements according to TRP spectrum efficiency, e.g., at least 3 times improvement compared to IMT-Advanced requirements.
3 Discussion on mapping of KPI values and usage scenarios
Another important thing is to identify the mapping of KPI to the usage scenario family, i.e., to clarify the KPIs would be required under which usage scenario family (eMBB, mMTC, and/or URLLC). In [3], an initial proposal is made. During and after the RAN AdHoc meeting on 5G requirement, it is observed that some of KPIs needs to be extended to other usage scenarios to address more demands and requirement. The following mapping table is made according to the recent observation and discussions. It is proposed to include this mapping table into the TR to clarify under which usage scenario family a KPI would be required.
	KPI
	eMBB 
	mMTC
	URLLC

	Peak data rate
	DL: [20]Gbps
UL: [10]Gbps
	
	

	Peak spectral efficiency
	DL: [30]bps/Hz
UL: [15]bps/Hz
	
	

	Bandwidth
	TBD

	Control plane latency
	[10ms]

	User plane latency
	DL: [1ms], UL: [1ms]

	Latency for infrequent small packets
	TBD
	TBD
	

	Mobility interruption time
	[0ms]

	Inter-system mobility
	Yes

	Reliability
	
	
	[1-10-5]@1ms latency

	Coverage
	TBD (for long distance communication)
	[164dB]
	

	UE battery life
	
	[10 year]
	

	UE energy efficiency
	TBD
	
	

	Cell/Transmission Point/TRP spectral efficiency
	At least 3x IMT-A
	
	

	Area traffic capacity
	(Report value)
	
	

	User experienced data rate
	(Report value)
	
	

	5th percentile user spectrum efficiency
	At least 3x IMT-A
	
	

	Connection density
	
	106 devices/km2 
	

	Mobility
	[500km/h]
	
	

	Network energy efficiency
	TBD
	
	

	Signaling overhead
	TBD (for small packet)
	


4 Conclusion
This contribution discusses the consideration on KPI values and mapping of KPIs to scenarios. The text proposals based on these discussions are included in Annex of this contribution. It is proposed to incorporate them into the TR of scenarios and requirement for next generation access technologies.
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Annex 
Text proposal to TR38.913
-------------Start of text proposal-----------------
7.13
Cell/Transmission Point/TRP spectral efficiency
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.



The target for full buffer should be at least 3 times IMT-Advanced requirements.
3GPP should strive to meet the target with typical antenna configurations with as few as possible antenna elements, as opposed to relying on increasing the number of antenna elements only.
7.16
5th percentile user spectrum efficiency
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 normalised 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.


The target should be at least 3x IMT-Advanced requirements. Consider to use full buffer traffic to evaluate this KPI.

7.XX
KPI to usage scenario mapping
Some of the above KPIs are required in specific usage scenario family or families, and some of them are required in all usage scenario families. The KPI to usage scenario mapping are illustrated in table xx.
Table xx KPI to usage scenario family mapping
	KPI
	eMBB 
	mMTC
	URLLC

	Peak data rate
	DL: [20]Gbps

UL: [10]Gbps
	
	

	Peak spectral efficiency
	DL: [30]bps/Hz

UL: [15]bps/Hz
	
	

	Bandwidth
	TBD

	Control plane latency
	[10ms]

	User plane latency
	DL: [1ms], UL: [1ms]

	Latency for infrequent small packets
	TBD
	TBD
	

	Mobility interruption time
	[0ms]

	Inter-system mobility
	Yes

	Reliability
	
	
	[1-10-5]@1ms latency

	Coverage
	TBD (for long distance communication)
	[164dB]
	

	UE battery life
	
	[10 year]
	

	UE energy efficiency
	TBD
	
	

	Cell/Transmission Point/TRP spectral efficiency
	At least 3x IMT-A
	
	

	Area traffic capacity
	(Report value)
	
	

	User experienced data rate
	(Report value)
	
	

	5th percentile user spectrum efficiency
	At least 3x IMT-A
	
	

	Connection density
	
	106 devices/km2 
	

	Mobility
	[500km/h]
	
	

	Network energy efficiency
	TBD
	
	

	Signaling overhead
	TBD (for small packet)
	


-------------End of text proposal-----------------
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