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Draft new Recommendation E.RQST – KPI targets for mobile networks
Summary
WTSA Resolution 95 (Hammamet, 2016) instructs SG 12 to provide references relating to minimal satisfactory key performance and key quality indicators for evaluating the quality of services, as well as to assist developing and least developed countries in elaborating and implementing actions to improve service quality and keep users informed.
Aiming to achieve these clear directives from WTSA-16, this draft recommendation presents a framework that stakeholders and ICT regulators in particular can use as benchmarking when monitoring and enforcing network and services performance on mobile networks.
Keywords
KPI, mobile network, GSM, UMTS, LTE
1	Scope
This recommendation presents a framework that stakeholders and ICT regulators in particular can use as reference for proposed targets when monitoring and enforcing network and services performance on mobile networks. 
This draft recommendation is focusing on proposing thresholds that could be used to enforce compliance to KPIs.

2	References
The following ITU-T Recommendations and other references contain provisions which, through reference in this text, constitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; users of this Recommendation are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published. The reference to a document within this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.
[1]	 ITU-T E.804 Series, Quality of Telecommunication services: concepts, models, objectives and dependability planning- Terms and definitions related to the quality of Telecommunication services. QoS aspects for popular services in mobile networks, 2014

[2]	ITU-T Quality of Service Regulations Manual, 2017

[3]	ITU-T E.600 Series, Overall Network Operation, Telephone Service, Service Operation and Human Factors. Traffic engineering – Definitions, 2007

[4]	ETSI TS 132 410, V15, Digital Cellular Telecommunications Systems (GSM); UMTS; Telecommunications Management; Key Performance Indicators (KPI) for UMTS and GSM, 2018

[5]        ETSI TS 132 450, V11, Universal Mobile Telecommunications System (UMTS); LTE; Telecommunications Management; Key Performance Indicators (KPIs) for Evolved Universal Terrestrial Radio Access (E-UTRAN): Definitions, 2012
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[6]	ETSI EG 202 057 part 3
[7]	ETSI TS 102 250 part 2, 4 & 7	
3	Definitions
3.1	Terms defined elsewhere
This Recommendation uses the following terms defined elsewhere:
3.2	Terms defined in this Recommendation
This Recommendation defines the following terms:
4	Abbreviations and acronyms
This Recommendation uses the following abbreviations and acronyms:
GSM	Global Standards for Mobile 
UMTS	Universal Mobile Terrestrial Systems
UE	User Equipment 
FTP	File Transfer Protocol
PDP	Packet Data Protocol
KPI	Key Performance Indicator
EPS	Evolved Packet System
QoS	Quality of Service
CS	Circuit Switch
PS	Packet Switch
ICMP	Internet Control Message Protocol


5	Conventions
“None”
6	Introduction
ITU-T Rec. E.800 defines quality of service as; Totality of characteristics of a telecommunications service that bear on its ability to satisfy stated and implied needs of the user of the service. ETSI, in a technical report1 (ETSI-TR102157) also defined QoS from a network performance perspective as the ability to segment traffic or differentiate between traffic types in order for the network to treat certain traffic differently from others.
The various definitions have different perspectives, the ITU definition focusing on the service as the entity under consideration whilst ETSI from the network perspective. This tends to reflect views on the telecommunications systems, network, nodes and services/applications from network and user perspectives. 
Ideally, QoS is to be addressed from the end-user perspective; however, there are several factors, be it objective or subjective that influences the perception. In any QoS framework the QoS offered is crucial in assessing quality of service delivery. As indicated in ITU-T Rec. G.1000, QoS offered by 
1 ETSI-TR102157: www. etsi. org/ deliver/ etsi_ tr/ 102100_ 102199/ 102157/ 01. 01. 01_ 60/ tr_ 102157v010101p. pdf This definition is    from the perspective of broadband satellite 	.

the service provider is a statement of the level of quality expected to be offered to the customer by the service provider. The level of quality is expressed by values or thresholds assigned to QoS
parameters which serve as benchmarks by which the quality of service delivery may be judged.
It is in this regard that this draft recommendation is being made to be used as baseline for KPI thresholds for mobile services on GSM/UMTS/LTE networks. These proposed thresholds will become relevant matrix for benchmarking service providers and comparing their achieved QoS vis a vis offered QoS.
This document collates various QoS regulations /regimes from across the world and derives a target that will be applicable for the KPIs. This is simply a one stop document that puts together KPIs and their desired targets.

7	KPIs for GSM, UMTS and LTE networks. 
The following sections have list of proposed KPIs targets for mobile voice and data services. It is worth noting that targets indicated in this document are proposals and should be set by the regulator in consultation with stakeholders (ie Service Providers) prior to its implementation.  According to the ITU’s Quality of Service Regulations Manual, Key Performance Indicators (KPIs) are based on network counters and are essential for operation and maintenance, and for business models which can help in other actions such as report and auditing. KPIs can be formulated with implied or specific targets.
Figure 1 below shows a model for quality of service parameters in mobile networks, which have four layers. The first layer, network availability, defines QoS from the viewpoint of the service provider rather than the service user. The second layer, network access, is the basic requirement for all other QoS aspects and parameters from the service user point of view. The third layer contains the other three QoS aspects, service access, service integrity, and service retainability. The different services are located in the fourth layer. Their outcomes are the QoS parameters

 All listed KPIs following figure 1 below are related to the first three layers and their measurements/computation can be obtained from one or more raw measurements taken from specific counters or field measurements.

[image: ]
Fig.1 QoS aspects for mobile networks (ITU-T Rec. E804)

Setting of the targets in this document was guided by industry best practice values, operators’/systems capabilities and consumer’s latent requirement for network improvement
It must be emphasised that targets set in this document are subject change, depending on the jurisdiction’s specific circumstances. Regulators and operators need to choose those that match their main aims Parties might even wish to set targets in areas that are not listed in this document in order to address their national or local problems. Targets should be tailored to parties (which include consumers) needs, Service Providers capacities, existing regulation and average industry performance.

8 KPI Selection and Recommended Targets
Editor’s note: content to be provided in subsequent revisions


8.1 Target Setting
Editor’s note: content to be provided in subsequent revisions




8.2	GSM KPIs
	Category
	Key Performance Indicators (KPIs)
	Definition
	Measurement Approach
	Aggregation Level
	Proposed Thresholds

	Accessibility
	Stand-Alone Dedicated Control Channel (SDCCH) Assignment Success Rate
	Refer to 5.6 of 3GPP TR 32.814 V7  
	
	
	≥98%

	
	Stand-Alone Dedicated Control Channel (SDCCH) Drop Rate
	Indicates the probability of an SDCCH abnormally released after the UE has seized it and signalling ongoing
	
	
	≤1%

	
	Stand-Alone Dedicated Control Channel (SDCCH) Congestion 
	Refer to 5.7 of 3GPP TR 32.814 V7  
	
	
	≤1%

	
	Traffic Channel (TCH) Assignment Success Rate
	The rate that the TCHs assigned are successfully seized by the UE to make calls.
	
	
	≥98%

	
	Traffic Channel (TCH) Congestion
	Refer to 5.8 of 3GPP TR 32.814 V7  
	
	
	≤1%

	
	Call Setup  Success Rate
	Refer to 5.5 of 3GPP TR 32.814 V7  
	
	
	≥98%

	

Retainability
	Traffic Channel (TCH) Drop Rate
	 Refer to 5.3 of 3GPP TR 32.814 V7  
	
	
	≤1%

	
	Handover Success Rate 
	Refer to 5.4 of 3GPP TR 32.814 V7  
	
	
	≥95%

	

Accessibility
	Call Setup Time
	 Is the period of time elapsing from the sending of a complete destination address (ie target telephone number) to setting up of a call to the receiving terminal
	
	
	≤10sec

	
	PDP Context Activation Success Rate
	Refer to 7.5 of ETSI TS 132 410 V15
	
	
	≥98%

	Service Integrity
	Minimum Data Speed
	This is the minimum TCH encoding rate for data (Half-Rate channel, 4.8kbps: GSM Specification 06.20
	
	
	 Must meet the minimum speed specified in the 3GPP  standards for GPRS and EDGE




8.3	UMTS KPIs

	Category
	Key Performance Indicators (KPIs)
	Definition
	Measurement Approach
	Aggregation Level
	Proposed Thresholds

	








Accessibility
	Circuit Switch (CS) Radio Resource Control (RRC) Setup Success Rate
	Refer to 7.2 of ETSI TS 132 410 V15
	
	
	≥98%

	
	Radio Access Bearer (RAB) Establishment Success Rate for Circuit Switch (CS)
	Refer to 7.1.1 of ETSI TS 132 410 V15
	
	
	≥98%

	
	Radio Access Bearer (RAB) Establishment Success Rate for Packet Switch (PS)
	Refer to 10.3 of ETSI TS 132 410 V15
	
	
	≥98%

	







Retainability
	Radio Access Bearer (RAB) Drop Rate
	The ratio of number of RAB abnormal releases  to the successful RAB establishments
	
	
	≤1%

	
	Soft Handover Success Rate
	Describes the ratio of number of successful radio link additions to the total number of radio link addition attempts
	
	
	≥98%

	
	Circuit Switch (CS) Inter RAT Handover Success Rate
	The ratio of number of successful inter RAT handover to the total number of the attempted inter RAT handover from UMTS to GSM for CS (voice) domain
	
	
	 ≥96%


	
	Packet Switch (PS) Inter RAT Handover Success Rate
	The ratio of number of successful inter RAT handover to the total number of the attempted inter RAT handover from UMTS to GSM for PS domain
	
	
	 ≥96%


	Integrity
	Downlink (DL) Throughput 
	 Payload data volume per elapsed time on air interface
	
	
	 Must meet the minimum speed specified in the 3GPP / International Mobile Telecommunications  standards




8.4 LTE KPIs

	Category
	Key Performance Indicators (KPIs)
	Definition
	Measurement Approach
	Aggregation Level
	Proposed Thresholds

	




Retainability
	Radio Resource Control (RRC) Setup Success Rate
	The ratio of all successful RRC establishments to RRC establishment attempts
	
	
	≥98%


	
	(Evolved Packet System) EPS Bearer Activation Success Rate
	Describes the ratio of successfully established EPS bearer to EPS bearer activation attempts. 
	
	
	≥98%

	
	E-UTRAN Radio Access Bearer (E-RAB) Establishment Success Rate
	Probability of successful E-RAB establishments compared with total number of attempts for the different parts of the E-RAB establishment.
	
	
	≥98%

	
	E-UTRAN Radio Access Bearer (E-RAB) Drop Rate
	The ratio of abnormally released E-RAB with data in any of the buffers to the total established E-RABs
	
	
	 ≤1%


	Integrity
	Latency
	Time from reception of IP packet to transmission of first packet over the Uu
	
	
	<100ms

	Integrity
	Downlink (DL) Throughput
	 Payload data volume per elapsed time on Uu interface
	
	
	 Must meet the minimum speed specified in the 3GPP / International Mobile Telecommunications  standards


Editor’s note:
The tables in section 8 above will include a third new column with name ‘link to QoS as perceived by end users’


Editor’s Note:
The targets were set by adapting values determined through earlier measurements by operators and operators in other countries or proposed international standards. The targets relate to the quality levels customers want, which might change as quality improves and vary for different market segments in different geographic areas. This document does not pretend to say what regulators must (always) do. However, it does suggest the targets set should be useful to customers and realistic for operators if they are to be effective






APPENDIX
Quality of Service Key Performance Indicators (KPIs) for various Jurisdictions

Regulations and QoS standards from five National Regulatory Authorities; namely National Communications Authority (NCA) –Ghana, Communications Authority (CA) – Kenya, National Communications Commission (NCC)- Nigeria, Independent Communications Authority for South Africa (ICASA) and Telecom Regulatory Authority of India were considered in setting the targets for KPIs

KPIs and target values in Kenya
Source: https://www.itu.int/dms_pub/itu-d/opb/pref/D-PREF-BB.QOS_REG01-2017-PDF-E.pdf


KPIs and target values in India
Source: https://www.itu.int/dms_pub/itu-d/opb/pref/D-PREF-BB.QOS_REG01-2017-PDF-E.pdf
KPI and target values in Ghana
Source: https://www.itu.int/dms_pub/itu-d/opb/pref/D-PREF-BB.QOS_REG01-2017-PDF-E.pdf
KPIs and target values in Nigeria
Source: https://www.ncc.gov.ng/docman-main/legal-regulatory/regulations/731-legal-regulations-quality-of-service-regulation-2013/file 

KPI and target values in South Africa
Source: https://www.icasa.
_______________________
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