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1
Decision/action requested

Include the required counters into TS 32.xyz E-UTRAN performance measurements
2 References

S5-080649 Skeleton of draft TS 32.xyz E-UTRAN performance measurements
3
Rationale

The following is an initial NGMN operators’ list of high level requirements for performance counters needed for performance monitoring in eUTRAN 

4
Detailed proposal

Performance Counters for Performance Monitoring

	Use Cases 
	Requirements
	Counters

	General Performance Monitoring 

(RAB QoS) 
	The operator needs to know :

-Whether users are experiencing satisfactory user experience compared with what they request. This will depend on the type of service being requested, e.g., real time, interactive, background, etc.
-How well the system is able to meet the needs of real time traffic and non real time traffic e.g. the overall system UL/DL throughput measured per QCI, the overall system resource utilization with regards to e.g. power and time-frequency resource.

-How well the system is able to meet the resource requirements per UE.

 
	· Percentage of UEs whose experienced  QoS are unsatisfactory per QCI (e.g. throughput for non-GBR, packet drop rate and packet delay for GBR). The definition of ‘unsatisfactory’ is dependent on the QCI.
· Average cell throughput per QCI

· Maximum cell throughput per QCI

· Average packet delay per QCI

· Average packet drop rate per QCI

· Average cell throughput

· Maximum cell throughput
· PRB usage (per QCI, common control channel, etc.)

· UL interference on PDSCH, PUCCH, PRACH

· DL transmisssion power per PRB

· Number of RRC_CONNECTED UEs

· Number of RRC_CONNECTED UEs having pending data in transmission buffer per QCI




	Admission Control
	The operator needs to know:

· The  rejection rate of connection establishment per cell. This needs to be monitored per establishment cause, e.g., service establishment (per QCI), attach, and TAU.
· The access barring rate (per access class).
· It is desirable that the cause of rejection/ barring can also be monitored.
Percentage of RRC connections requests that are rejected for a given cause


	It might be useful to define this per cause e.g. radio/transport/.hardware or UL/DL 
Percentage of EPS bearer establishment rejects for a given QCI. 
Percentage of RRC connection establishment rejected for a given RRC establishment cause

The rate and duration of access barring (per access class)
It is desirable to define this per cause of failure e.g. radio/ transport/ hardware and UL/DL.


	Congestion Control
	The operator needs to know:

 -How often congestion control is triggered, the duration of the congestion and the effect of the congestion control .

-The cause of congestion

-This will provide indications for the operator to plan:
· Hardware expansion
· Usage of additional frequency resources (bandwidth expansion)
· New sites

· Tool supported Parameter optimization (e.g. Handover, Cell size.)

Identification of external interferers

	-Average rate of congestion control triggering (preferably per cause)
-Percentage of admitted EPS bearers dropped per QCI as a result of congestion control. 

	Handover
	Intra frequency Handover

The operator needs to Know:

· How frequent intra-frequency handovers occur per source-target cell relation.
How many intra-frequency handovers succeed or fail per source-target cell relation. 
 How success/failure of handovers is influenced by DRX status..
The success/ failure of blind handovers i.e. no preceding measurements by the UE.
How often ping-pong intra-frequency handover occurs between given source-target cell relation.

	Number of triggered and successful intra frequency handovers per source-target cell relation.
Number of triggered and successful intra frequency handovers in DRX mode per source-target cell relation.


	
	Inter-Frequency Handover

The same as for intra-frequency case and in addition the operator needs to know:
· Efficiency of measurement gaps

	The same as for intra-frequency case and in addition:

· Measurements to determine the efficiency of measurement gaps (FFS)



	
	Inter-RAT handover

The same as for inter-frequency case and in addition the operator needs to know:

· Cause of handovers

· Service continuity per QCI


	The same as for inter-frequency case and in addition:

· Measurements to determine the cause of handovers (FFS)

· Measurements to determine the service continuity per QCI (FFS)



	Paging
	The operator needs to know:

· How many paging records are transmitted per cell or TA in a given time.
· How many paging records are discarded by the MME or eNB.
· This should be measured per type of paging, e.g., S-TMSI paging, IMSI paging, ETWS, system information change.

	· Number of transmitted paging records per cell or TA
· Number/ percentage of discarded paging records by the MME or eNB


	Random access
	The operator needs to know:

· RACH load (note that the eNB can only detect the number of received RACH preambles, and cannot detect any failed attempts unless reported from the UE).

	· Number of received RACH preambles per range of preambles, i.e., dedicated, random-high, random-low
· UL received power or interference power on PRBs configured for PRACH


	RRC Connection Establishment/Re-establishment
	The operator needs to know:

· How many RRC connections are successfully established per cause (MO, MT, Attach, TAU, etc.) per cell.
· How many RRC re-establishment attempts are made and succeed per cell. It is desirable to be able to monitor which cell the UEs come from.
· How many RRC connections are released per cell.
· The holding time of an RRC connection.
Although it is desirable to be able to monitor also the failure rate, it is expected that this cannot be precisely measured unless reported from the UE.
	· Number of successfully established RRC connections per cell per cause, i.e., MO, MT, Attach, TAU, etc.

· Number of successful RRC re-establishments per cell

· Number of rejected RRC re-establishments (e.g., due to the cell being unprepared) per cell

· Number of RRC connections released per cell

· Average holding time of an RRC connection



	L1/L2 performance
	The operator needs to know:

· The efficiency of L1/L2, details (FFS)


	· FFS


