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Introduction

This contribution proposes measurement accuracy and requirements for the UE Tx power measurement.

Background – R2 status and measurement usage

The UE internal measurement reporting criteria was included at RAN WG2 meeting (July 5-9, 1999) [R2-99592] and included in draft TS 25.331 v1.2.0 in august 1999 .

Since in general, capacity and coverage is closely related to used power in a CDMA system it is essential to be able to observe the power or changes in the Tx power used by the base station or the UE's. The UE internal reporting events 6A-6D are defined in order to get information about used UE Tx power or changes in used Tx power. The events can both be used for collecting statistics for several UE's in an area or to trigger real-time network actions for a particular UE like e.g. rate adaptations or inter-frequency handover. 

One example is to collect UE Tx power statistics before and after a reconfiguration of the Radio Network have been performed, to verify that a change of e.g. cell parameters have given the expected effect and no unwanted side effects. Also by combining the reported UE Tx power events and append other information like e.g. position, pathloss and  CPICH Ec/No to the event reports it is possible to get information that indicate to what extent an area is coverage limited or interference limited or both. This information allows the operator to take more appropriate actions than if no information would have been available. Since statistics is taken for several UE's and it is mostly the statistical changes in used power that is of interest the absolute accuracy is not that essential for being able to use the information correctly. Also by being able to use the actual subscribers UE's to collect statistics the operator will get a true picture of the Radio Network capacity/coverage/quality. Statistics collected from drive testing may not be representative of the actual situation in the network e.g. a very large amount of UE's is indoor and get coverage from outdoor.

Below the events according to TS 25.331 are stated and an example of possible usage for the events is added. 

Reporting event 6A: The UE Tx power becomes larger than an absolute threshold

Reporting event 6B: The UE Tx power becomes less than an absolute threshold

The operator may collect statistics for the number of occasions any UE connected to a certain cell or using a certain active set have been using a Tx power that is larger than the given threshold in 6A and less than the given threshold in 6B. If this statistics is taken for two different neighbouring cell lists and then compared to each other a conclusion may be drawn for the optimal choice of neighbouring cell lists. Since the statistics is taken for several UE's and it is the relative changes that are of interest the requirement for absolute accuracy can be relaxed. By using appropriate thresholds, hysteresis and time to trigger settings the amount of signalling can be reduced while maintaining the confidence in the collected statistics.

Reporting event 6C: The UE Tx power reaches its minimum value

Reporting event 6D: The UE Tx power reaches its maximum value

This event can provide the operator with information if the UE's comes too close to a base station antenna or have line of sight conditions to a base station e.g in an indoor system.  If the UE comes too close the minimum UE Tx power is not low enough and thereby the UE may cause UL cell breathing effects that have a large impact on other UE's using the cell.

By using statistics from this event the operator should get enough information to adjust the antenna configuration to reduce the problem. It is also possible to let this event trigger a release or a inter-frequency handover for a particular UE that is causing severe UL interference to the cell.

If event 6D is used in parallell to 6C it is also possible to conclude on the amount of damaged caused to other UE's by the cell breathing effect. This information may indicate that no action to reduce the cell breathing is necessary since other UE's in the cell have enough UE Tx power to compensate for the increased UL interference.

Background - R4

Requirements for the UE Tx power measurement have been proposed at the RAN Ad-hoc in Turin [RPA000013] and at R4 #11 in San Diego [R4-000301]. At the San Diego meeting, the outcome of the proposal was:

R4-000301, UE Transmitted Power, Ericsson. This contribution was presented at the end of the meeting. It was decided to postpone it to the next meeting to allow delegates time because new limits on terminals are specified.

Since the San Diego meeting, minor modifications have been added to the proposal, as follows:

Measurement period

The measurement period is proposed to be set to 1 slot, which is the lowest possible time period for which the UE is setting the output power. Note that according to the measurement model, the amount of measurement reports send from the UE to the network does not have to be that frequent, with an appropriate use of higher layer filtering and event triggering.

Relation to Pmax

Having a requirement, relative to the maximum power, and reporting it with an absolute value, will make the accuracy requirements different for different UE power classes. In order to ease implementation, we propose however that the same requirements shall apply for both class 3 and 4 terminals. 

Modification of ranges

For implementation reasons, some of the ranges of the measurement have been slightly modified, relaxing the requirements in the upper part of the range.

Proposal

The attached CR includes the proposed changes.
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8.1.9
UE transmitted power

8.1.9.1
Accuracy requirement

The measurement period in CELL_DCH state is [1] slot.

Range
Requirement (excluding tolerance of Pmax)

Pmax –1 < UE_TX_POW <= Pmax 
( 0.5

Pmax –2 < UE_TX_POW <= Pmax -1
( 1

Pmax –3 < UE_TX_POW <= Pmax –2
( 1.5

Pmax –10 < UE_TX_POW <= Pmax –3
( 2

Pmax –15 < UE_TX_POW <= Pmax –10
( 3

Pmax –20 < UE_TX_POW <= Pmax -15
( 4

Where Pmax equals 24 dBm for both UE power class 3 and 4. UE_TX_POW is the total UE transmitted power, as defined in 25.215.
For each empty slot created by compressed mode, the UE L1 shall respond with a value of –[TBD] dBm.
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