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1.  Introduction
At the RAN plenary meeting #36 in Busan, it was decided that a necessary set of eNB measurements shall be standardised for LTE, and discussions on this issue shall take place in the relevant WGs. As the issue extends to various WGs, the work split among the involved WGs must be clarified for efficient progress. This document discusses some high level issues regarding eNB measurements and proposes the work split among the involved RAN WGs.
2. Status of RAN regarding eNB measurements
In the previous RAN plenary #36 and WG meetings, operators expressed the need to standardise measurements to be performed by eNBs. Operators’ rationale for standardising eNB measurements and the status in RAN are summarised below.

2.1  Summary of rationale
Reduction of cost and complexity is one of the key drivers of LTE. In this regard system operability shall be simplified whilst providing consistent, stable and yet outstanding system performance, even in multi-vendor deployments. As a reminder, the requirements of LTE [5] states:
“All the interfaces specified shall be open for multi-vendor equipment interoperability.”

“The evolved UTRAN standard shall enable that the performance in a multi vendor environment is comparable to single vendor environment, and the performance in a multi vendor environment shall at least, be able to meet the system performance demonstrated at the end of the Work Item.”

“RAN3 shall ensure multi-vendor inter-operability on E-UTRAN interface.” 

“RAN3 shall consider aspects of self-optimisation and self-configuration of the E-UTRAN nodes and possible impacts on E-UTRAN interfaces.”
To fulfill these requirements, operators felt that a distinct set of consistent and reliable performance measures in the eNB is necessary. As expressed in detail in [1-4], the fundamental rationale behind standardising eNB measurements are:
· Harmonized RRM

The current 3GPP assumption is that the RRM functionality is distributed across eNBs, i.e., no centralised RRM node. For RRM to work consistently across eNBs, a comprehensive set of eNB measurements is necessary, for example, to prevent HO ping-pong or to harmonize scheduler performance across different vendor nodes.

· Self-organising functionality
Operators expect that part of the OAM activities (e.g., some configuration, optimisation and maintenance procedures) will rely on self-organising network (SON) functionality, as such techniques become established. For such techniques to be sufficient and reliable under mixed vendor deployments, the performance measures used must be aligned among different vendors. Otherwise, the system can be degraded in performance, or can even be unstable.
· Network optimisation

Radio network optimisation typically requires coordination with the surrounding cells, and hence, various performance measures have to be collated among cells in the vicinity. The overall network performance would be impeded by the performance of vendor nodes having less accurate measurements. Operators should not be compelled to interpret and collate performance data that originally had different meanings due to vendor specific implementations.

· Network maintenance

To identify and resolve problems in a network, operators had to analyse different vendor nodes, each having some implementation specific behaviours, performance measures, and interfaces. It is strongly desired that the measurements and interfaces are unified so that a trained engineer could handle any node, without any vendor specific handling.
· Equipment’s validation and tests

All equipments that are rolled-out by operators have to be validated and tested before considering a large-scale deployment. Standardised set of eNB measurements would facilitate and increase the reliability of the tests in a multi-vendor environment, allowing a rapid roll-out.
A comprehensive set of eNB measurements will provide a foundation to fulfilling these objectives. The specified measurements should come from the same reference points in the eNB and should convey the same statistical meaning, e.g., averaged intervals and number of samples.
2.2  Review of decisions in RAN plenary #36
On this subject RAN plenary #36 made the following conclusions:
· RAN WG3 shall take over main responsibility and start discussions on how the requirements and objectives in 2.1 can be achieved.
· As the individual measurements also need to be discussed in RAN WG1, 2 and 4, RAN WG3 shall start taking appropriate actions to/from those groups.
· RAN WG1 and WG2 shall start discussing on this issue (i.e., identify the useful measurements and discuss their feasibility) during the next WG meetings and provide reports to the next RAN WG3.
· Operators shall provide the list of eNB measurements and use cases justifying those measurements.

3. Issues regarding eNB measurements
As have been addressed by RAN plenary #36, operators are tasked to provide a list of eNB measurements and their use cases. In response, a detailed use case can be found in [6]. To progress this issue efficiently, it is important that the work split is clarified among the involved WGs. To do so the issue is observed from two aspects, i.e., handling of the measurements and the layer from which the measurements are taken:
3.1  Handling of eNB measurements

In general, eNB measurements can be handled in three different ways, i.e., to be reported to the OAM entity, to be exchanged between eNBs over the X2 interface, and to be used for eNB internal operation, as shown in Fig.1. 
· eNB measurements to be reported to the OAM (and centralised SON) entity:
For OAM purposes, some eNB measurements should be reported to the OAM entity. Examples would be the number of radio link failures, total uplink interference, and the cell throughput. These measurements can be used to detect any problems in the network, to optimise some network parameters, or to plan further enhancements to the system. Although the SON architecture is yet under discussion, it is expected that some SON functionality resides in a centralised location, so that SON entity can coordinate parameters and behaviours among neighbouring eNBs which may come from different vendors. Such a centralised SON functionality would require measurements to be collected from eNBs. Hence, the measurements reported to the OAM/SON entity need to be standardised.
It is thought that SA WG5 should study the high level requirements from OAM and centralised SON aspects, such as the need for monitoring congestion level and KPIs, and inform the requirements to RAN WGs, so that appropriate measurements can be specified in the relevant RAN WGs. It is thought that the most appropriate group for taking responsibility in standardising these measurements is RAN WG3, although the details of individual measurement items should be discussed in RAN WG1, WG2, and/or WG4 as well, depending on the layer from which measurements are taken.
· eNB measurements to be exchanged between eNBs over the X2 interface:

It is expected that some RRM/SON functionality, e.g., inter-cell interference control using overload indicators, as being discussed in RAN WG1, shall reside in RAN. Such functionality would require some information, such as the observed uplink interference power, to be exchanged between eNBs over the X2 interface. The measurements to support the RRM/SON (distributed SON) functionality need to be standardised.

It is thought that RAN WG3 shall take the main responsibility in standardising such measurements and the formats over the X2, although the details of individual measurement items need to be discussed in RAN WG1, WG2, and/or WG4 as well, depending on the layer from which measurements are taken. It is thought that SA WG5 has no involvement in this area.

· eNB measurements to be used for eNB internal operation:

It is expected that some measurements will be used internally at eNBs, for example, to operate the radio scheduler. As such measurements do not appear on the interfaces, it can be argued that they do not need to be standardised. However, operators feel that it is important that the critical measurements are aligned among the eNBs, so that the system performance is consistent across the network. For such measurements, it needs to be discussed whether standardisation is feasible, and how the measurements can be tested and verified.
Discussions should take place in RAN WG1, WG2, and WG4 about the necessity and feasibility of standardising the critical measurements, including how such measurements can be tested. It is thought that RAN WG3 and SA WG5 have no involvement in this area.

[image: image1.emf]OAM (and centralised SON) entity

eNB

Internal use

e

N

B

 

m

e

a

s

.

eNB

Internal use

e

N

B

 

m

e

a

s

.

eNB

eNB meas.

Internal use

e

N

B

 

m

e

a

s

.

X2 X2

Itf to OAM entity

e.g., for scheduler 

operation

e.g., for 

RRM, SON

e.g., for 

OAM, SON

eNB meas.


Fig.1  Three ways in handling eNB measurements.

3.2  Types of eNB measurements
eNB measurements may come from different protocol layers, e.g., the physical layer, MAC, RLC, or RRC. The measurements require different specifications depending on the layer from which the measurements are taken.
· Physical layer measurements (e.g., total transmission power, uplink interference, SIR).
For these measurements, the definitions need to be specified by RAN WG1, and the performance requirements need to be specified by RAN WG4. Layer 3 filtering should also be specified by RAN WG3.
· MAC/RLC layer measurements (e.g., throughput, BLER):
For these measurements, the definitions need to be specified by RAN WG2. Layer 3 filtering can also be specified by RAN WG3, if necessary.
· RRC and higher layer measurements (e.g., number of RRC_CONNECTED UEs, number of radio link failures):

For these measurements, the definitions should be specified by RAN WG3.
· Statistics of UE measurements:

It may be required that statistics of some UE measurements reported to the eNB are abstracted and reported to the OAM entity, e.g., to optimise neighbour cell lists. For such measurements, if they exist, RAN WG3 should take responsibility in specifying the necessary filterings and reporting formats.
4. Proposal
According to the decision of SA5/RAN3 joint meeting [8], the following way forward is proposed for the eNB measurements.

RAN WGs will:
· start the discussion on Radio Interface Measurements
· discuss Performance Measurements that involve radio interfaces:

In detail:
· RAN WG3 is requested to take the main responsibility and the leading role to organise the work. RAN WG3 is requested to specify the definitions of RRC and higher layer measurements (and also statistics of UE measurements) that appear on the interfaces to the OAM entity or X2, and specify layer 3 filterings for those relevant.
· RAN WG1 is requested to study feasibility in defining the physical layer measurements, including those used internally at eNBs that have critical impact on the system performance. RAN WG1 is requested to specify the definitions of the measurements for those identified necessary and feasible.
· RAN WG2 is requested to specify the definitions of MAC/RLC layer measurements that appear on the interface to the OAM entity or X2.

· RAN WG4 is requested to study testability of the physical layer measurements defined by RAN WG1, and specify the performance requirements.
References

[1]  RP-070430, “Status and proposed way forward on eNB measurements,” T-Mobile, NTT DoCoMo, Vodafone, KPN, Orange, Telecom Italia, Qualcomm, Telefonica, TeliaSonera, China Mobile.
[2]  R3-070995, R2-072011, “Rationale for standardising eNB measurements,” NTT DoCoMo, KPN, Orange, Telecom Italia, Telefonica, TeliaSonera, T-Mobile, Vodafone.
[3]  R1-071864, R2-071541, R3-070682, R4-070464, “Standardised eNB measurements,” NTT DoCoMo, KPN, Orange, Telecom Italia, Telefonica, T-Mobile, Vodafone.

[4]  R3-070710, “Accessibility to performance and measurement data in eNodeB,” T-Mobile, Vodafone, NTT DoCoMo, Orange, KPN, TeliaSonera.
[5]  3GPP TR 25.913, “Requirements for Evolved UTRA (E-UTRA) and Evolved UTRAN (E-UTRAN),” V7.3.0, March 2006.
[6]  R3-071257, “SON use case for eNB measurements,” T-Mobile, Vodafone.
[7]  R3-071258, “Clarification of work split on eNB measurements,” NTT DoCoMo, T-Mobile, Telecom Italia, China Mobile, Vodafone, Telefonica, TeliaSonera, Orange, KPN.
[8]  R3-071266, “Cooperation and coordination SA5–RAN3 for SAE/LTE (meeting result),” RAN WG3 Chairman.
[image: image2.png]














































































PAGE  
1

_1242727696.vsd
�

�

�

�

�

eNB


�

eNB meas.


eNB meas.�

eNB


�

Internal use


eNB meas.


Internal use


eNB meas.�

eNB


�

Internal use


eNB meas.�

OAM (and centralised SON) entity


X2


X2


Itf to OAM entity


e.g., for scheduler operation


e.g., for RRM, SON


e.g., for OAM, SON



