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1
Introduction

During RAN#36 the status and way forward concerning eNB measurements were discussed (see e.g. ref.[1]). 

The motivation for standardizing eNB measurements as argued in [1] is given in TR 25.913 [2] and in the LTE WIDs (ref. [3] and [4]) which read as follows:

“All the interfaces specified shall be open for multi-vendor equipment interoperability.” [2]

“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.” [3]

“RAN3 shall ensure multi-vendor inter-operability on E-UTRAN interface.” [4]

“RAN3 shall consider aspects of self-optimisation and self-configuration of the E-UTRAN nodes and possible impacts on E-UTRAN interfaces.” [4]

As argued in [1], an important step to enable multi-vendor inter-operability for E-UTRAN nodes, as required in [2], [3] and [4], is to standardise eNB measurements in order to ensure stable and predictable behaviour of eNBs. Further, a strong conjecture of the necessity to standardise eNB measurements, as argued by [1], is given by the lack of a central radio resource control unit.

According to the discussions at RAN#36, there is the common understanding, that the sheer translation of existing UTRAN measurements into LTE measurements will not lead to an agreement within RAN WGs. Instead of that, discussions on eNB measurements should be rather accompanied by detailed information on use-cases, followed by the assumption, that visibility on signalling interfaces is a “conditio sine qua non” for eNB measurements.

This paper tries to organise discussions on eNB measurements based on an explicit use-case.

2
Discussion

The inter-vendor inter-operability requirement for inter-eNB HO is one of the main arguments to standardise eNB measurements. The necessity for related standardisation work is exemplified below: 

2.1
Handover scenario

A UE receiving a service has reported to its serving eNB that a neighbour eNB is providing better radio conditions and thus could be better suited to serve its needs (from a radio condition perspective only). However, the serving eNB is lacking of information regarding the resource situation at the target side – in this scenario we mainly focus on air-interface resources. 

One aspect of the “air interface resource situation” on the target side is the transmission power currently spent to serve users in the target cell. There are usually also other aspects, like air interface processing resources (scheduler etc.), terrestrial interface resources, operator specific mobility policies, etc. which will influence the final active mobility decision, but let’s primarily focus on a single aspect.

The HO process needs to take into account the load situation at the serving and the target side. This doesn’t necessarily mean that the involved eNBs are constantly updated with the current load situation (and it is assumed that more than the target and the source side are affected by a single HO decision). Furthermore, there doesn’t exist any absolute necessity that the serving side actually knows the exact “load” value on the target side. It could be sufficient for the serving eNB to receive either a positive or negative answer from the HO preparation request on X2. 

Due to the lack of a central controlling RAN entity, each eNB should be able to act as a RAN node with local scope and with – well “global scope” is too bold, but at least with a scope that takes the first two “rings” of surrounding neighbour cells into account. It has been already discussed in RAN3 during the study item phase of LTE that load information should be exchanged between eNBs in order to allow “more-than-local-scope” mobility decisions but it is still FFS which kind of information is actually useful and necessary to be exchanged between eNBs, and with that, we are now at one main aspect of inter-vendor inter-operability of the HO control functionality.

Under normal load conditions there is sufficient margin assumed to be available for active mobility control with which the involved eNBs should be able to handle most situations. A single HO decision will in theory affect several eNBs/cell in the vicinity of the target eNB/cell, however, it will never touch the capacity limit of the whole system. 
The situation looks different in case the cell capacity is utilised up to, let’s say 50-60%. A single, high-class UE with an huge amount of resources allocated, and if this UE is close to report the need for HO it is located typically at the cell border and could eat up a noticeable fraction of cell resources and generate respective interference. 
The involved eNBs should be in the position to either limit the maximum resource utilisation of that UE or re-shuffle their (eNB) resources in a way that mobility of such a UE is possible across cells (which are assumed to be under considerable load). 

The current carrier transmission power is assumed to be a useful information to describe the current load situation of a cell and should be provided together with load-information reflecting current throughput and probably HW-resource utilisation and others.

It is further assumed that load-information for intra LTE HO purposes does not have to be provided on a regular basis, but rather on request or event triggered, i.e. in case the load situation exceeds a certain critical level, the eNB informs all neighbours. 

Regarding load-information values which are provided on request, there should be consideration given on requirements concerning the minimum delay with which the measurement needs to be provided to its client in order to deliver useful information.
Given that HO scenario is an activity which needs to be performed within short time and avoiding ping-pong a certain accuracy is required. There is a trade-off between accuracy and time which leads again to the point raised under 2.

And now to a couple of questions (which should be raised for all kinds of measurements):

Why should a measurement for e.g.  transmitted carrier power be standardised ? or: Isn’t it sufficient that each eNB simply reports e.g. “overload started” “overload ended ?”

It is assumed to be necessary that, independent from the question in which way “overload” is reflected on X2, that eNBs are able to report “load” in a uniform way. Assuming eNBs which e.g. perform the load measurement with different measurement windows (e.g. 100ms versus 10s of seconds) it can be expected that this will result in reporting of different load stati and introduce different delays for information provision when requested “on demand” which will lead to different interpretations by the neighbouring eNBs.

How is the eNB supposed to be informed from which load-level onwards it should report “overload” ? or: Which entity ensures consistent handling of overload reporting ?

This is assumed to be performed by (central) O&M configuration. One can see, that consistent definition and implementation of “load” is necessary to ensure equal behaviour of eNBs with regards to threshold setting. An example for a configured threshold value is: “report overload in case the transmit carrier power exceeds x dBm ...”

any necessity to specify eNB behaviour based on received overload indications ? or any sense to specify HO algos based on thresholds (based on UE measurements)

There does of course exist the theoretical possibility to recommend example algorithms for the basic HO functionality based on UE radio link quality reporting and reported load values from source and target side. 

However, it is expected, that RL quality reporting and load indications will not be the only criteria for the final HO (or, e.g. admission control) decisions, it is expected that efficient algorithms will take into account much quite a few criteria (as e.g. a lot of radio i/f and terrestrial resource stati, UE priority class, QoS (e.g. voice, rt/nrt data, et.) etc.).

All in all it is expected, that specifying a certain set of measurements / criteria will enhance system stability stemming from inter-vendor issues.

2.2
Necessary discussions within RAN WGs

Giving the mandate of the different working groups from high level perspective, (as briefly listed below not necessarily complete) it becomes obvious that all WGs are involved within this task. 

RAN3: co-ordination, way forward, types of measurements, X2 signalling
RAN2. Mobility scenarios, MAC/RLC related measurements
RAN1: definitions of physical layer measurements
RAN4: accuracy, timing, reporting, granularity for physical layer measurements, (also x-check definitions)
SA5: Performance management, counters
Thus it is believed to be important to drive the work in a coordinated manner and a measurement template which may serve that purpose will be discussed further down.
Based on general scenario consideration and a use case (HO) the template is explained based on a measurement example such as Total transmitted power . For a real measurement corresponding answers would need to be provided by RAN1, 2, and 4 related to definition, type of reporting, accuracy and duration accordingly. 

2.3
derivation of a “measurement proposal template” (based on the load information discussion for HO)

-
in which way does the targeted system function utilise the proposed measurement ?

-
answer based on the HO scenario

-
what is the benefit of standardising the proposed measurement ? in which way and to which extent does the standardisation of the measurement overcome multi-vendor issues for the system function ?

-
answer based on the HO scenario

-
which interface is affected (X2, O&M, Uu, M2 (eNB-MCE for MBMS) – any more ? not (!) S1)

-
X2, i/f-south

-
measurement character (periodic, on demand, event triggered (see e.g. event-type definitions in 25.433)

-
answer based on the HO scenario

-
required measured and signalled accuracy, measurement window, reference point, ...

-
answer based on the HO scenario

-
which kind of information / expertise is expected from which group

-
answer based on the HO scenario
The empty template and a version as discussion and conclusion may look for a certain measurements is attached below.
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3
Proposal

It is proposed to agree on above outlined template to progress the work in a co-ordinated manner. For defining a measurement the discussion should start from the scenario, explaining the required knowledge and the outcome should be finally the required measurement.
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Template for eNodeB measurement standardization:


Name of the intended measurement:

Description of the underlying scenario:




Essence of knowledge that needs to be gathered by this measurement/purpose:


Justification check done:




Classify relevant group for standardizing the definition of the measurement:




Indicate interface on which measurement is visible:


Type of reporting:




Definition of the measurement (owner as indicated in 4):

Accuracy and granularity and measurement period (for physical measurements to be decided by RAN4):


Justification for the particular eNodeB measurement:


Agreed motivations for standardizing eNB measurements as given by TR 25.913 [2] and in the LTE WIDs which read as follows:


1. “All the interfaces specified shall be open for multi-vendor equipment interoperability.”


2. “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.” 


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


4. “RAN3 shall consider aspects of self-optimisation and self-configuration of the E-UTRAN nodes and possible impacts on E-UTRAN interfaces.” 
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X2 or other 







Physical layer RAN1					Counter (SA5)































Check against motivations agreed for standardising measurements.
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Note: This is only considered as an example, not the content but rather the template is intended for discussion.




Template for eNodeB measurement standardization:


Name of the intended measurement:

Description of the underlying scenario:




Essence of knowledge that needs to be gathered by this measurement:


Justification check done:




Classify relevant group for standardizing the definition of the measurement:




Indicate interface on which measurement is visible (else group to decide):


Type of reporting:




Definition of the measurement (owner as indicated in 4):

Accuracy and granularity and measurement period (for physical measurements to be decided by RAN4):


Justification for the particular eNodeB measurement:


Agreed motivations for standardizing eNB measurements as given by TR 25.913 [2] and in the LTE WIDs which read as follows:


1. “All the interfaces specified shall be open for multi-vendor equipment interoperability.”


2. “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.” 


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


4. “RAN3 shall consider aspects of self-optimisation and self-configuration of the E-UTRAN nodes and possible impacts on E-UTRAN interfaces.” 
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A Ue reported to the actual serving eNodeB a potential target cell for HO. The target cell does not know anything about the UE that may be handed over, and the current serving NodeB does not know the actual “load” status of the intended target cell, thus not being aware whether the UE could be served.  







the actual serving NodeB needs to know whether the intended target NodeB could serve the UE 



->information flow from target NodeB to serving NodeB providing load status such as actual transmitted power 







X2 







Physical layer (RAN1)					







Knowledge should be available or to be provided on the fly, thus periodic or event triggered excluding/minimizing additional measurement delays.







Fraction of the maximum available transmission power……..







Granularity 0,5% with an accuracy of 5% for 5 to 95% of available transmission power







Measurement necessary for multi-vendor interoperability  (motivation 1,3)












