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1.  Introduction
Reduction of cost and complexity are key drivers in RAN Long Term Evolution. To achieve this, the system operability must be facilitated under multi-vendor environments. An effective basis would be to standardise a list of performance measurements, also in the eNB. This paper describes the rationale behind and proposes a way forward on standardised eNB measurements. Furthermore, an example of a list of eNB measurements to be standardised is shown in Annex.
2. Rationale

· One of the difficulties faced in 3G by operators was to ensure interoperability in a mixed vendor environment. To identify and resolve problems in the network, operators had to spend extensive efforts in analysing different vendor nodes, each having some implementation specific behaviours, performance measures, and interfaces. Such efforts shall be alleviated in LTE.

· To optimise radio parameters, it is essential that reliable and comparable performance measures can be obtained from different vendor nodes. In this respect, the performance measures of all the network nodes must share the same “language” i.e., the same quantities and accuracies, in same formats.

· It is expected by operators that OAM could rely more on self-organising functionality, as such techniques become established. However, for such techniques to be sufficient and reliable under mixed vendor deployments, it is essential that the performance measures are aligned among different vendors. While self-organising algorithms shall be implementation specific, a distinct set of common input parameters is seen as a prerequisite for effective realisations.

Therefore, it is proposed that a necessary set of eNB measurements be standardised by RAN WGs.
3. Proposal
It is requested that RAN WGs specify the useful measurements to be performed by eNB to facilitate OAM under multi-vendor environments. To this respect,  we propose the way forward as follows:

1) The decision to specify the eNB common measurements should be made in RAN3, considering OAM in multi-vendor environments.

2) RAN1, RAN2 and RAN3 are requested to study on the list of eNB measurements and complete the list. RAN4 is requested to study on the way to specify the performance requirements of each measurement item.

3) Documentation to specify the measurement items and performance requirements should be decided by the WGs, i.e., where to capture the definition of the measurements, etc.
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Annex

Note:  The table below shall only be seen as an example to initiate this discussion.
	Measurement Item
	Description
	Usage of the measurement
	Measurement period
	Measurement bandwidth
	Measurement unit
	Required Accuracy

	
	
	MAC (Scheduler)
	RRM
(CAC, etc)
	OAM
	
	
	
	

	UL L1
	Received total power
	Received total power in the system bandwidth including thermal noise 
	-
	-
	x
	100 - X ms
	System bandwidth
	Cell
	　

	
	Interference over Thermal(IoT)
	(Interference+Thermal noise)/Thermal
	x
	x
	x
	100 - X ms
	1 RB - System bandwidth
	Cell
	　

	
	Sounding Reference Signal(RS) SIR
	Received signal power of the Sounding RS over Interference power
	x
	-
	-
	1 - X ms (for Signal power)
	1 RB - System bandwidth
	UE
	　

	
	Received total RB power for RACH
	Received total power in the RBs for RACH preamble
	x
	x
	x
	100 - X ms
	RBs for RACH preamble
	Cell
	　

	
	Fading frequency
	This can be used for radio resource allocation, e.g. localised or distributed 
	x
	x
	-
	100 - X ms
	-
	UE
	　

	
	Used RB ratio
	Usage of RBs
	　
	x
	x
	100 - X ms
	1 RB
	Cell
	　

	DL L1
	Transmitted carrier power
	This is the ratio between the total transmitted power and the maximum transmission power. 
	-
	-
	x
	100 - X ms
	-
	Cell
	　

	
	Used RB ratio
	Usage of RBs
	　
	x
	x
	100 - X ms
	1 RB
	Cell
	　

	
	Average transmitted power per RB
	　
	　
	x
	x
	100 - X ms
	1 RB
	Cell
	　

	UL MAC
	UL MAC PDU throughput
	UL MAC PDU throughput during data to be transmitted is existing in the UE buffer
	-
	x
	x
	100 - X ms
	-
	Logical CH, UE, Cell
	　

	
	BLER
	BLER of each (re)transmission attempt
	-
	-
	x
	100 - X ms
	-
	Logical CH, UE, Cell
	　

	
	Number of MAC PDU transmission failure due to excess of the maximum number of retransmission
	　
	-
	-
	x
	100 - X ms
	-
	Cell
	　

	
	Number of received RACH preambles
	Averaged number of the received RACH preambles in a PRACH
	-
	-
	x
	100 - X ms
	-
	Cell
	　

	
	Number of users whose throughput is smaller than the required
	　
	-
	x
	x
	100 - X ms
	-
	Logial CH, Cell
	　

	DL MAC
	DL MAC PDU throughput
	DL MAC PDU throughput during transmitted data is existing in the UE buffer
	-
	x
	x
	100 - X ms
	-
	Logical CH, UE, Cell
	　

	
	BLER
	BLER of each (re)transmission attempt
	-
	-
	x
	100 - X ms
	-
	Logical CH, UE, Cell
	　

	
	Number of discarded MAC PDU due to excess of the maximum number of retransmission
	　
	-
	-
	x
	100 - X ms
	-
	Logical CH, Cell
	　

	
	Number of Discarded MAC PDU due to Cell Change
	　
	-
	-
	x
	100 - X ms
	-
	Logical CH, Cell
	　

	
	Number of users having buffered data
	　
	-
	x
	x
	100 - X ms
	-
	Logical CH, Cell
	　

	
	Number of users whose throughput is smaller than the required
	　
	-
	x
	x
	100 - X ms
	-
	Logial CH, Cell
	　

	UL RLC
	Residual error rate provided from MAC
	[Number of PDUs detected as missing]/([Number of PDUs detected as missing] + [Number of received PDUs])
	-
	-
	x
	10 - X s
	-
	Logical CH
	　

	
	Number of resets
	　
	-
	-
	x
	10 - X s
	-
	Logical CH
	　

	DL RLC
	Amount of buffered data
	Amount of data buffered for transmission (including determined retransmissions)
	x
	-
	x
	1 - X ms
	-
	Logical CH
	　

	
	Average number of retransmissions
	　
	-
	-
	x
	10 - X s
	-
	Logical CH
	　

	
	Number of resets
	　
	-
	-
	x
	10 - X s
	-
	Logical CH
	　

	
	Average RTT
	Time taken to receive an acknowledgement (positive or negative) for a RLC PDU after it has been sent
	-
	-
	x
	10 - X s
	-
	Logical CH
	　

	
	Amount of data forwarded
	　
	-
	-
	x
	10 - X s
	-
	Cell
	　

	RRC & others
	Number of RRC connected users
	　
	-
	x
	x
	1 - 60 s
	-
	Logical CH (Radio bearer), Cell
	　

	
	Number of call arrival
	　
	-
	-
	x
	1 - 60 s
	-
	Cell
	　

	
	Number of admitted calls
	　
	-
	-
	x
	1 - 60 s
	-
	Cell
	　

	
	Rate of admitted calls
	ratio of the number of admitted calls to the number of call arrival
	-
	-
	x
	1 - 60 s
	-
	Cell
	　

	
	Rate of PCH transmission
	ratio of the number of PCH transmissions to the number of PCH occasions
	-
	-
	x
	1 - 60 s
	-
	Cell
	　

	
	Number of triggered intra-frequency HO
	　
	-
	-
	x
	1 - 60 s
	-
	Cell
	　

	
	Number of completed intra-frequency HO
	　
	-
	-
	x
	1 - 60 s
	-
	Cell
	　

	
	Number of triggered inter-frequency HO
	　
	-
	-
	x
	1 - 60 s
	-
	Cell
	　

	
	Number of completed inter-frequency HO
	　
	-
	-
	x
	1 - 60 s
	-
	Cell
	　

	
	Number of triggered inter-RAT HO
	　
	-
	-
	x
	1 - 60 s
	-
	Cell
	　

	
	Number of completed inter-RAT HO
	　
	-
	-
	x
	1 - 60 s
	-
	Cell
	　

	
	Number of radio link failure
	　
	-
	-
	x
	1 - 60 s
	-
	Cell
	　

	
	Number of triggered inter-eNB HO
	　
	-
	-
	x
	1 - 60 s
	-
	Cell
	　

	
	Number of completed inter-eNB HO
	　
	-
	-
	x
	1 - 60 s
	-
	Cell
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