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Introduction
In 3GPP RAN#70, a RAN-level study on “Scenarios and Requirements for Next Generation Access Technologies” (see [1]) was approved. The objective of this study includes
· Identify the typical deployment scenarios associated with attributes such as carrier frequency, inter-site distance, user density, maximum mobility speed, etc.
· Develop specific requirements for next generation access technologies for the identified deployment scenarios.
There have been many discussions on this important topic, and some inputs were provided during RAN#70, e.g., [2]. In this contribution, the considerations and views on some of the 5G key performance indicators (KPIs) and their requirements are discussed. 
Consideration on technical requirement
[bookmark: OLE_LINK3]Generally, the KPI list provided by [2] and [3] could be the baseline of 3GPP’s 5G requirement discussion. For some of the KPIs, some additional considerations are made. These KPIs could be applied to enhanced mobile broadband (eMBB), massive machine type communication (M-MTC), and ultra reliable and low latency communication (URLLC), which are the three envisaged usage scenarios in ITU vision [4].
“Support of wide range of services”
This KPI refers to the capability of the system to be inherently flexible to meet the connectivity requirements of a range of existing and future services to be deployable on a single continuous block of spectrum in an efficient manner.
This is an important requirement for 5G, especially considering that the usage scenarios extend to three quite different aspects. In this case, there is a desire to design a unified air interface to enable the different services and share them on the same carrier, in order to maximize the spectrum utilization. This is also highly acknowledged by NGMN in [2]. Therefore, the requirement of this KPI should be carefully defined to guide the 5G system design to be flexible enough when adapting to diverse services in different usage scenarios. 
For this purpose, the requirement of this KPI could be as follows:
· Specifically, 5G system should be able to enable multiple services across different usage scenarios, including enhanced MBB, M-MTC, and URLLC, to be operable on a single continuous block of spectrum efficiently. 
How to define “efficient manner” is FFS.
“Spectrum flexibility”
This KPI refers to the ability of 5G system to be adapted to suit different DL/UL traffic patterns for both paired and unpaired frequency bands.
In ITU-R Report M.2370, the traffic estimates for 2020 to 2030 are provided [4]. In this Report, traffic asymmetry is recognized as an important trend for future IMT traffic. The application-specific UL/DL traffic distribution is illustrated in Table 2 (a copy from Table 10 in [4]).
Table 2 UL/DL traffic distribution over different applications
	Services
	% downlink

	Web browsing/e‑mail
	80%
90%

	Video
	98%
80-92%

	VoIP and IM
	50%

	File sharing
	80%

	Other
	60%

	Interactive service[footnoteRef:1] [1:  	A service which provides the means for the bidirectional exchange of information between users or between users and hosts. According to ITU-R M.1224, interactive services are subdivided into three classes of services: conversational services, messaging services and retrieval services.] 

	72%



It could be observed that different applications would have different DL/UL ratios. From system level view, the DL/UL traffic patterns would be affected by the application distributions currently active in the network, and vary from space and time [5]. Therefore it would be important to define requirement of this KPI to investigate the capability of flexible spectrum use to efficiently meet the traffic capacity needs for different DL/UL traffic patterns. Based on this observation, it is proposed to define the requirement of this KPI as follows.
· Specifically, 5G system should efficiently adapt its use of the spectrum to suit heavily asymmetric DL/UL traffic patterns.
“Reliability”
As discussed in a companion contribution, we propose to consider auto-driving as one representative use case for URLLC usage scenario, to be used in requirement definition. According to [6], the following requirement is proposed.
· For auto-driving use case, reliability is defined as success probability of transmitting [1600] bytes within 1 ms at certain channel conditions.
“Signalling overhead”
In 5G timeframe, the small packet services will be increasingly frequent in, e.g., M-MTC scenarios, as well as eMBB and URLLC scenarios. In this case, the signalling overhead of small packets would be a great concern due to the fact that large overhead would occupy a large amount of radio resources when many small-packet users concurrently request data transfer. This would especially be the case for social network applications that send heartbeat periodically or TCP ACK for downlink applications like video etc. For eMBB scenarios, signalling overhead would also decrease the spectrum efficiency due to considerable portion of radio resource occupied by signalling messages. However, in the evaluation of spectrum efficiency, the signalling overhead is less considered. If signalling overhead is not controlled, there is a risk that the evaluation results would be biased compared to the reality.
Therefore, it would be important to define signalling overhead as one of the technical performance requirements. It is proposed to define the signalling overhead as follows.
· 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.
Consideration on Service related requirements
For 5G systems, public warning as well as earthquake and tsunami warning need to be considered. It is proposed to have two subsections in section 9 of the TR to consider the requirement of these two aspects.

Proposal
This contribution discusses the consideration on 5G KPIs. 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 TR 
-------------Start of text proposal-----------------
7.1.9	Spectrum flexibility
...
Specifically, 5G system should efficiently adapt its use of the spectrum to suit heavily asymmetric DL/UL traffic patterns.
-------------End of text proposal-----------------

-------------Start of text proposal-----------------
[bookmark: _Toc440634582]7.1.10	Support for wide range of services
...
Specifically, 5G system should be able to enable multiple services across different usage scenarios, including enhanced MBB, M-MTC, and URLLC, to be operable on a single continuous block of spectrum efficiently. 
[Editor’s note: How to define “efficient manner” is FFS.]
-------------End of text proposal-----------------

-------------Start of text proposal-----------------
7.2.9	Reliability
...
For auto-driving use case, reliability is evaluated by the success probability of transmitting [1600] bytes within 1 ms at certain channel conditions.
-------------End of text proposal-----------------

-------------Start of text proposal-----------------
7.2.X	Signalling overhead
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.
[Editor’s note: requirement is FFS.]
-------------End of text proposal-----------------

-------------Start of text proposal-----------------
9.X1	Public warning system (PWS)
[Editor’s note: requirement description related to PWS]
9.X2	Earthquake and Tsunami Warning system (ETWS)
[Editor’s note: requirement description related to ETWS]
-------------End of text proposal-----------------
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