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1. Introduction
A list of several eNode B measurements was proposed to be standardized ([1], [7]) for the following reasons (explained in [1], [3], [4], [6]):

To achieve comparable measurements for:

· interoperability/simple network maintenance in a mixed vendor environment,

· RRM harmonization,

· network performance optimization,

· effective/reliable self-organising network functionality,

· network equipment validation and tests.

Some intial comments to the lists were provided ([2], [8]) but not presented/discussed at RAN1 meetings.

In connection with RP-070430 [5] RAN #36 clarified in June 2007 the worksplit among the WGs:
· "RAN1 & RAN2 will collect use cases on measurements, and RAN3 will co-ordinate the work.

· Operators will provide inputs (list of measurements and use cases for the measurements) before this, on the RAN reflector.

· Operators agreed to provide a rapporteur in charge of conveying the information in between the different groups."

Furthermore, RAN1 #49bis end of June 2007 decided in connection with [6], [7], [8]: "Discuss feasibility, necessity and definitions of physical layer eNode B measurements as part of the email discussion on measurements." and RAN1 chairman kicked off a corresponding email discussion on 27.07.07 and clarified:

· RAN1 should focus on L1 measurements;
· eNode B measurements that are not transmitted over an interface should not be standardized;
· The need for an eNode B measurement (purpose), how it should be used, its exact definition and what node will use it (receiving node) should be clear and agreed before standardizing an eNode B measurement.

This Tdoc here discusses the 7 eNode B L1 measurement explanations provided on the RAN1 reflector in a draft Tdoc [11] by NTT DoCoMo on 10.08.07.
Note: The status of the currently defined LTE measurements is given by TS 36.214 v1.1.0 [9] and the LS R1-073234 [10].
2. Discussion of proposed L1 eNode B measurements
This section focusses on the 7 eNode B L1 measurements mentioned in [11] (see grey parts):
2.1 "Received total power"
a) Purpose 

· Monitor congestion level and check operation

· Planning NW enhancements (e.g., new cells)

· Call admission control

· Load balancing

· To consider the loading of neighbour cells in load balancing, it can be exchanged over X2.
b) Receiving node
· OAM/SON, eNB(FFS)

c) Definition
· This is the received total power in the system bandwidth including thermal noise.

· It is measured per cell. 

Open issues

· Need to exchange over X2 for Load balancing
· Measurement time interval

Comments:

· Analogous to the RTWP in UTRA.
· Should be easy to carry it out but it is not a load estimate for a cell since it includes also signals of the considered cell together with the interference.

· It may be applicable to derive an overload indication. However, as RAN1 decided already to signal an overload indicator via X2 would there be a need to signal in addition this eNode B measurement to another eNode B?

· A normalization to the system bandwidth would be anyway recommended.
· How would the reported RTWP influence OAM (especially if there is already an overload signalling via X2?)?
2.2 "Interference power over thermal noise power (IoT)"
a) Purpose 

· Inter-cell interference control (ICIC)

· IoT is needed to derive the UL overload indicator exchanged over X2.

· Monitor congestion level and check operation

· Call admission control

b) Receiving node
· OAM/SON, eNB (X2)

c) Definition
· This is the ratio of (interference power plus thermal noise power) over (thermal noise power).

· It can be measured per cell for the system bandwidth or per subband/RU group (depending on how ICIC is designed).
Open issues

· Details of overload indicators

· Need to measure per subband/RU group

· Measurement time interval
· How can the floor noise be measured? (RAN4?)

· If IoT measurement is difficult, it can be replaced by interference power measurement.

Comments:

· RoT EDCH discussions in the past have shown that the Thermal noise is not an appropriate reference for an UL interference measurement. Therefore the following text assumes that UL interference is considered instead.

· UL interference would probably have to be determined as an RTWP measurement and subtracting corresponding signal power contributions of the considered cell (unless it is possible to measure when no signal is present). In this sense it would be more complex than the RTWP in section 2.1 but would provide a better estimate of the impact of neighbour cells on the considered cell. Therefore UL interference would also be a better value to base the overload indicator on (than RTWP).
The subband consideration would fit also to the working assumption that the overload indicator could be signalled per part of the system bandwidth.
· Similarily to RTWP: Do we need to signal the UL interference in addition to the overload indicator?Or will the overload indicator be based on the measurement?
· How would the reported UL interference influence OAM (especially if there is already an overload signalling via X2?)?

2.3 "Sounding reference signal SIR"
a) Purpose 

· Scheduler operation

· A UL scheduler would require inputs on the RS-SIR of each UE per subband configurable at RB resolution.

· The average RS-SIR over the system bandwidth per UE would also be necessary, to optimise MCS for high mobility UEs.
· UL power control

· Monitor Inter-cell interference

· The observation of RS-SIR could trigger inter-cell interference coordination actions.

b) Receiving node
· OAM/SON(FFS)

c) Definition
· This is the ratio of (received signal power of the reference signal) over (interference and noise power).

· It can be measured for each UE per subband/RB group or for the system bandwidth, depending on the scheduler flexibility in allocating resources in the frequency domain.

· It can be measured per TTI or at every reception of a sounding reference signal.

Open issues

· Feasibility and testability of this measurement need to be studied. (RAN1/4)
Comments:

· This measurement seems to be an eNode B internal measurement (see reference to scheduler and power control) and the measurement on TTI level indicates that it would definitely cause too much signalling to report every measurement via X2 or to OAM.

· The measurement is a quotient of the received power of the sounding RS and the UL interference which was discussed in section 2.2 while the latter is already an estimate for the inter-cell interference.

· R1-073156 for this measurement says "scheduler performance should be consistent across eNBs". So far the scheduler is implementation dependent and a possibility for network vendors to optimize and differentiate their products from other vendors.
Standardizing/aligning schedulers (which would take much more effort than just aligning a few input parameters) would make optimization and competition impossible and should therefore not be in the network operator's interest.

· Power control on the sounding RS would influence the SIR result and would therefore weight the inter-cell interference. Is this intended?
2.4 "Received total power on PRACH"
a) Purpose
· PRACH resource optimisation

· PRACH open-loop power control

b) Receiving node
· OAM/SON, Uu (FFS)
c) Definition
· This is the received total power in the resource blocks configured for PRACH.

· It is measured per PRACH and the average value of all configured PRACHs can be obtained per cell.

Open issues
· Need to send open-loop power control parameters on Uu

· Measurement time interval
Comments:
· Why is this measurement needed in addition to the "number of received RACH preambles" measurement?
· Why would it be necessary to signal the received total power on PRACH to the UE ("Uu (FFS)")? For UL pathloss determination to setup the PUSCH power in the UE? DL pathloss measured by the UE would not be sufficient?
Maybe more realistic to signal some other PRACH configuration parameters via D-BCH.
· Can remain an eNode B internal measurement.
2.5 "Fading frequency"
a) Purpose
· Scheduler operation (localised/distributed control)

· CQI and SR resource/format control

b) Receiving node
· FFS

c) Definition
· This is the fading frequency (maximum Doppler frequency) to be measured per UE (using for example sounding reference signals, FFS).
Open issues

· Feasibility

· It can be difficult for the eNB to estimate the fading frequency using discontinuous reference signals.
· It may be necessary that the fading frequency is measured by the UE instead, and reported to the eNB e.g., in an event triggered manner.

· Measurement time interval

Comments:
· Seems to be a UE speed estimation although it is unclear how the direction of the UE movement is taken into account and which signal or channel is used for the determination.
· Scheduling as well as CQI reporting and sounding RS control should be eNode B internal tasks. As no receiving node is mentioned the measurement can be considered as eNode B internal (or as mentioned discussed as a UE measurement).

2.6 "Downlink relative transmitted carrier power"
a) Purpose
· Monitor congestion level and check operation

· At initial boot up, the max output power can be checked so that it matches the rated power.

· Planning NW enhancements (e.g., new cells)

· Call admission control
· Load balancing

· To consider the loading of neighbour cells in load balancing, it can be exchanged over X2.

b) Receiving node
· OAM/SON, eNB(FFS)

c) Definition
· This is the ratio between the total transmitted power (over the system bandwidth) and the maximum transmission power.

· It is measured per cell.

Open issues

· Need to exchange over X2 for load balancing
· Measurement time interval
Comments:

· Similar to UTRA Transmitted carrier power.
· Could be a useful measurement for congestion and load balancing.

· Number of TX antennas need to be taken into account in the definition.

2.7 "Downlink transmitted power per RB"
a) Purpose
· Inter-cell interference control (ICIC)

· Similar to the UL overload indicator use case.

b) Receiving node
· eNB

c) Definition
· This is the transmitted power measured per subband/RB group, obtained as the average value for all resource elements.

· It is measured per cell for each subband/RB group.

Open issues
· Details of overload indicators

· Need to measure per subband/RB group
· Measurement time interval
Comments:

· What TX power is taken into account? Only PDSCH or also control signalling, RS symbols etc.? Seems to include everything in a RB.
· Can there be an overload per RB?

· How does this measurement support inter-cell interference coordination? As we are talking about DL the interference situation occurs at the UE so it is more an SIR question at the UE rather than an overload.

Summary:

· Receiving node:

· Only for 2 (IoT and DL TX power per RB) out of 7 there seem to exist firm views.

· For 1 (fading frequency) the receiving node is unknown.

· For cases where eNode B is mentioned (RX total power, IoT, DL relative TX power, DL TX power per RB) the mentioned purposes sometimes implies that receiving and measuring eNode B are identical ("internal eNode B measurements).

· Uu is not a receiving node so it is assumed that the UE should receive "Received total power on PRACH". 

· Measurement purpose:
· It would be helpful to have an example to the different key words to better clarify the purposes.
· It id not always clear which purpose refers to which receiving node.

· Definitions:

· Some measurement definitions include possible options and a decision needs to be made for a final definition.

· Do all the definitions apply to FDD and TDD (both frame structures)?
· It might help to know in which unit (e.g. dB, dBm, W, %) and how often (estimate of the measurement period, reporting criteria: periodic, event-triggered, on demand etc.) it is intended to report a measurement to a receiving node, especially to anticipate already possible first RAN4 feedback.

3. Conclusion
This document provided feedback to the 7 L1 LTE eNode B measurements proposed in [11] and would like to make the following recommendations:
· Before we decide about introducing a measurement we should clarify the "FFS" & open issues and the main purpose of each measurement in order to be able to optimally define it for its purpose.
Note: This does not exclude that in the future an already defined measurement can be reused for another purpose (if it fits) but we avoid conflicting definitions in case of different prioritizing of purposes.
· In case more than 1 receiving node is suggested it should be clarified which purpose refers to which receiving node.

· Internal eNode B measurements are as the name implies not visible and therefore not testable and of no benefit outside of the eNode B and therefore we should not standardize internal eNode B measurements.

Note: Scheduling as well as handover or RRM algorithms are (also in UMTS) considered to be implementation dependent features which allow network vendor specific optimization even if the standard is already fixed. This optimization possibility also offers competition among network vendors (as it is a differentiation factor for their products) and further evolution of the system.
(Even if we would fix a number of eNode B internal measurements this would not guarantee and alignment of scheduler, handover, RRM algorithms or behaviours.)
· RAN3 and SA5 should confirm the need and clarify the purpose for OAM related L1 eNode B measurements before finally deciding their introduction in RAN1.

Note: Tdoc [11] is a good starting point for the debate in RAN1 however if at the end RAN3/SA5 will not need/use a proposed OAM related L1 eNode B measurement we would generate unnecessary standardisation and implementation effort/costs.

· For multi-network-vendor interoperability it is important that the information elements exchanged via the X2 interface for inter-eNode B cooperation (e.g. overload indicator) are clearly defined so that in the same situation different eNode B implementations will generate them in a very similar way.
Note: It has to be taken into account that an eNode B measurement itself does not necessarily need to be directly transferred via the X2 interface, e.g. for an eNode B measurement generated every 100 or 200ms it has to be verified whether all these values need to be exchanged via X2 or whether it is not providing a better information if summary / average values or small statistics are exchanged. The overload indicator based on UL interference measurements could be such an example.
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