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1
Decision/action requested

SA5 is kindly requested to discuss and agree on the details of these 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 ‘Number of RRC connected UEs’ and ‘Number of RRC Connected UEs with data to send per QCI’ is provided. 
3.
Use case and Motivation 
Within a cell, it is important that the operator can relate the actual radio performance observed by the user with an existing call, with relation to the intended activity of the user and the type of QoS that is being requested. It is also important that the operator understands the absolute situation in terms of load in the cell when problems occur. Hence the following counter is proposed:

· Average number of RRC connected UEs
· Average number of RRC connected UEs with data to send per QCI
The average number of RRC Connected UEs gives an indication of how many users there are in the 、 over the same measurement period where other KPIs like ‘Percentage of UEs with Satisfactory QoS per QCI’ [x] are measured. The number of RRC Connected UEs varies stochastically as new UEs set up an RRC connection with the eNB, existing UEs fall back to RRC_IDLE from RRC_CONNECTED or come back to RRC_CONNECTED from RRC _IDLE. The measurement  period is typically several times the average session duration for a call. The purpose of this measurement is to allow the operator to interpret other KPIs like ‘percentage of UEs with Satisfactory QoS per QCI’ better in the context of how many RRC connected UEs were actually in the system (on average) over the measurement period of the KPI. For instance, if the percentage of UEs with satisfactory QoS per QCI is lower than the target, it might be because there were too many UEs in the system over the measurement period. The operator can then tune the admission control parameters to allow less users in the system at any one time to ensure that the target percentage of users admitted achieve ‘satisfactory’ QoS. 

The experienced QoS of users in a system is usually not only determined by how many RRC Connected UEs there are in the system but also by how many of them actually have buffered data to send. Moreover, it would be interesting for the operator to know the percentage of bearers of a given QCI in the system (detailed load) and how different percentages of bearers of different QCIs actually affects the per QCI user experience.
4.
Measurement Definition
4.1 Average Number of RRC Connected UEs 
This measurement is best performed by taking ‘samples’ of number of RRC connected UEs in the system over the measurement period. Figure 1 illustrates how the measurement is performed over a measurement period T. 


[image: image1]
Figure 1: Illustration of how to measure average number of RRC Connected UEs

The definition of the parameters for the measurement is given in Table 1

	
	Description

	Number of UE contexts in eNB (Nrrc) per Cell Id
	The eNB measures the number of UE contexts under its control at the point of measurement for a given Cell id. 

	Measurement Period (T)
	Same as for measuring other KPIs e.g. percentage of UEs with satisfactory QoS (FFS)

	Sample period (Ts)
	The eNB records number of UE contexts every Ts (FFS) seconds. 

	Average Number of RRC Connected UEs 
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Table 1: Paremeters for measurement definition of average number of RRC Connected UEs

4.2 Average Number of RRC Connected UEs with data to send per QCI
The measurement definition in Section 3.1 can be modified so that a counter is defined for each QCI in the system and only RRC Connected UEs that have data to send (e.g. measured at RLC layer
) for the respective QCI are taken into account at the sample point for the respective QCI counter. The average number of RRC connected UEs with data to send per QCI is then defined as follows:
Average Number of RRC connected UEs with data to send per QCIx = 
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Where Nrrcqcix,i is the number of RRC connected UEs with data to send per QCIx at sampling point i. In this case, eNB control plane needs to ‘query’ the user plane to identify if the user has data to send and also identify the QCIs associated with the user. Such information should be stored within the UE context. It is left to implementation to determine if there is data to send for each QCI that the user is supporting. 
Conclusions

In this document, definitions of ‘Average Number of RRC Connected UEs’ and ‘Average Number of RRC Connected UEs with data to send per QCI’ are 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 these measurements.
5.
References

[1]
S5-080800 - High level requirements for eUTRAN performance counters - T-Mobile, Vodafone, China Mobile, Telefonica, NTT DoCoMo.
Ts





2Ts





Ts





� EMBED Equation.3  ���





T





� EMBED Equation.3  ���





� EMBED Equation.3  ���





0








�CMCC


Data here only refer s to UP？





3GPP


[image: image4.wmf]ú

û

ú

ê

ë

ê

Ts

T

[image: image5.wmf]0

Nrrc

[image: image6.wmf]ú

û

ú

ê

ë

ê

Ts

T

Nrrc

_1281250051.unknown

_1281259987.unknown

_1281249940.unknown

_1281249977.unknown

_1281249632.unknown

