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1
Decision/action requested

SA5 is kindly requested to discuss and agree on the details of this KPI and associated measurements for inclusion in Release 8 network management specifications.
2.
Introduction

In [1] a list of Performance Management counters was proposed by operators. In this contribution, a more detailed definition of the ‘Percentage of UEs with Satisfactory QoS per QCI’ is provided. 
3.
Use case and Motivation
The performance of the LTE system relies on how well the MAC scheduler in the eNB can distribute the available resources among the users in a cell whilst ensuring that most admitted users experience a ‘satisfactory’ service. Generally, the more users there are in the system the lower will be the experienced QoS for each user as the available resources are shared among more users. From an operator point of view, the system needs to support as many users as possible simultaneously but the QoS experienced by all users in the system must always be ‘satisfactory’. However, from a practical perspective, it is unlikely that the operator can guarantee that the QoS of ALL users are always satisfied. Hence, an operator can define a key performance target as the percentage of users in a cell which should actually have ‘satisfactory’ QoS e.g. an operator would want that more than 90% of its customers get a ‘satisfactory’ service.  

Hence, to define this KPI, we need to define what the term ‘satisfactory QoS’ means for each QCI. 

The percentage of UEs with satisfactory QoS per QCI will provide indications for the operator to:

-Identify how well the system is meeting the QoS requirements for all users admitted in the system.

-Distribute the available capacity in a more informed manner to satisfy the QoS requirements of the different types of traffic supported on the network.

-Redimension the network in case the KPIs for user satisfaction are not met. 

-Ensure that the QoS Requirements of traffic yielding high revenue to the operator are being met.

4.
Standardised QCIs
In TS 23.203 [2], each QCI is defined by the following characteristics:

1. Resource Type (GBR or Non-GBR)

The Resource Type determines if dedicated network resources related to a service or bearer level Guaranteed Bit Rate (GBR) value are permanently allocated (e.g. by an admission control function in a radio base station). 

2 Priority

Every QCI (GBR and Non-GBR) is associated with a Priority level. Priority level 1 is the highest Priority level. The Priority levels shall be used to differentiate between SDF aggregates of the same UE, and it shall also be used to differentiate between SDF aggregates from different UEs

3 Packet Delay Budget

The Packet Delay Budget (PDB) defines an upper bound for the time that a packet may be delayed between the UE and the PCEF (Policy and Charging Enforcement Function). For a certain QCI, the value of the PDB is the same in uplink and downlink. The PDB over the radio interface is obtained by subtracting 20ms from the PDB [2]. 

4 Packet Error Loss Rate.

The Packet Error Loss Rate (PELR) defines an upper bound for the rate of SDUs (e.g. IP packets) that have been processed by the sender of a link layer protocol (e.g. RLC in E‑UTRAN) but that are not successfully delivered by the corresponding receiver to the upper layer (e.g. PDCP in E‑UTRAN).
Table 1 summarises the characteristics for standardised QCIs defined in [2] 

Standardized QCI characteristics

	QCI
	Resource Type
	Priority
	Packet Delay Budget 

(PDB)
	Packet Error Loss Rate 

(PELR)
	Example Services

	1

	
	2
	100 ms
	10-2
	Conversational Voice

	2

	
GBR
	4
	150 ms
	10-3
	Conversational Video (Live Streaming)

	3

	
	5
	300 ms
	10-6
	Non-Conversational Video (Buffered Streaming)

	4

	
	3
	50 ms
	10-3
	Real Time Gaming

	5

	
	1
	100 ms
	10-6
	IMS Signalling

	6

	
	
7
	
100 ms
	
10-3
	Voice,
Video (Live Streaming)
Interactive Gaming

	7

	Non-GBR
	6
	
	
	
Video (Buffered Streaming)

	8

	
	8
	300 ms
	10-6
	TCP-based
(e.g., www, e-mail, chat, ftp,

p2p file sharing, progressive video, etc.)



	9

	
	9
	
	
	



5.
Definition of percentage of UEs with ‘Satisfactory’ QoS per QCI
5.1 Definition of ‘Satisfactory’ for QCIs of type ‘GBR’ over a Measurement Period

If a user is using a conversational or streaming service, it is important that when there is data to be sent, the required GBR and SDU Error Ratio can be met, and if it is not being met when the user has data in the buffer to send or receive, then it is important that the operator is aware of this. 

It is proposed that ‘satisfactory’ for each QCI of ‘GBR’ type is defined in general terms as follows:

-Average throughput over the measurement period is greater or equal to the target GBR for that QCI

The average throughput is defined as described in [x]. 

-The SDU error ratio is less than C% of the PELR (measured in IP layer)

5.2 Definition of ‘Satisfactory’ for QCIs of type ‘Non-GBR’ over a Measurement Period

If the user is using an interactive service or even if a user is sending small application signalling packets, it is the delay of packet delivery that is the key factor. For example if the user is doing Instant Messenger, a small number of packets need to be delivered quickly for a given SDU Error Ratio. Even though Non-GBR traffic has no strict requirement on throughput, it is proposed that a minimum target bit rate is associated with each ‘non-GBR’ QCI and ‘satisfactory’ is defined as follows:

-Average throughput over the observation period is greater or equal to D% of the minimum target bit rate for that non-GBR QCI

 The average throughput is defined as described in [x].

-Less than E% of packets experience a packet transfer delay at IP layer which is more than 98% of the target PDB.

-The SDU error ratio is less than F% of the PELR (measured at IP layer).

A user is classified as having received ‘satisfactory’ service for a given QCI if during all observation periods for which a user had a bearer of that QCI during a measurement period, all ‘satisfactory’ criteria for that QCI are met. The observation period for a particular UE shall only include the time that there is data in the buffer for the UE at the eNB. In the uplink case, the Node B would start/resume the observation period when receiving a request for SCH resources from the UE on PUCCH ,and would stop/pause it when all of the necessary data had been delivered.
5.3 Measurement Period

The measurement period over which to measure the ‘Percentage of UEs with Satisfactory QoS per QCI’ should be long enough such that a statistically significant number of UEs have come into the system for each supported QCI. In a busy hour period we have a large number of simultaneously connected UEs and hence the eNB can collect statistically significant data over a short time interval (typically minutes). However, during a time where there are only few UEs in the system, the measurement period might need to extend over hours to get statistically significant data. For a busy hour period, a measurement period of 5 minutes (FFS) is proposed. 

5.4 Measurement Definition

For each UE supporting a given QCI at the start of the measurement period or a UE setting up a bearer of a given QCI within the measurement period, the eNB performs the following:

· Measure the average throughput achieved for that QCI as defined in [x]. If average throughput falls below the satisfactory criterion at the end of the measurement period (or end of session if this comes first) then set a flag (F1) to TRUE indicating that bearer did not achieve desired average throughput. 

· Measure the SDU error ratio as described in [x]. If at the end of the measurement period (or end of session if this comes first) , the SDU error ratio does not meet the ‘satisfactory’ criterion then set a flag (F3) to TRUE indicating that the SDU error ratio for the bearer was not met.

In case of non-GBR type Bearer, the following measurement is additionally performed. 

· Measure the packet delay as described in [x]. Count number of packets that were not delivered within the delay requirement.. At the end of the measurement period (or session end if this comes first) determine the percentage of packets that did not meet the packet delay requirement as defined above. If the ‘satisfactory’ criteria are not met then set a flag (F2) to TRUE indicating that the packet delay requirements for that bearer was not met.

A UE is classified as having received satisfactory service provided none of the flags (F1&F2 for GBR and F1&F2&F3 for non GBR) is set to TRUE.

The eNB records the total number of UEs for which the ‘satisfactory’ measurements were made over the measurement period and the number of UEs that met the ‘satisfactory’ criteria. The percentage of UEs with satisfactory QoS per QCI is then defined as the ratio of number of UEs with Satisfactory QoS per QCI to the total number of UEs supporting that QCI for which the measurement was made. 

Conclusions

In this document, a definition of percentage of UEs with ‘satisfactory’ QoS per QCI is provided to follow up on the description in [1] on performance counters for general performance monitoring.  
SA5 is kindly requested to discuss and agree on the details of this KPI and associated measurements 
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