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Introduction

This document aims at defining the measurement qualities and reporting behaviour additionally needed at a UE and UTRAN operating in TDD mode. The proposed additions and changes tries to fulfil already reached conclusions within RAN WG1 [1] and WG2 [4] (e.g. measurements on timeslot basis) and on a concept paper about dynamic channel allocation [3], which was already presented at the last RAN2 meeting.

The first section provides some background information and explains mechanisms needed for the dynamic channel control, which is only applicable for TDD. A list of the proposed additions is given at the end of this section.

Section two deals with the differences between FDD and TDD in respect to intra-frequency reporting events. It explains why some existing events are not suitable for TDD and adds some new events to support the dynamic channel control mechanism.

Section three contains the concrete proposed changes to 25.331. First minor changes to the existing measurement and monitoring procedures are proposed, followed by two sections changing and adding IE’s and reporting events suitable for TDD.

Measurement Quantities and Reporting Concepts for Channel Assignment

Amongst power control and handover the dynamic channel allocation is another very important radio resource management component that ensures the proper functioning of the network. In contrast to FDD, the TDD mode consists of a TDMA component, i.e. co-channel interference is rated to the timeslot and the interference may differ from timeslot to timeslot. On the other hand, the separation in time can be used to introduce some reuse mechanism in terms of timeslot clustering.

The purpose of channel allocation policy is a trade-off in satisfying the interference constraints (keeping required QoS) and maximising the system capacity due to minimising reuse distance.

UTRA-TDD channel allocation policy is based on channel segregation which is adaptive to traffic fluctuations and is based on real-time measurements of the interference to select the most suitable channel (timeslot) in the pool.

Channel segregation is based on priority tables indicating the preferred timeslots for each cell. The priority is only an indicator that this has been successful assigned / used in the past and the probability is high that the timeslot could be used once more.

Thus, DCA delivers some kind of pre-selection which minimises the overall interference and speeds up the allocation procedure.

UTRAN will have the channel allocation responsibility and the location of the algorithm is in the RNC. Therefore, all measurements from UE and Node B needed in the allocation algorithm have to be provided to higher layers.

In order to save battery life time no measurements for DCA are performed in idle state. However, the UTRAN should receive real-time knowledge of the interference situation on the potential timeslots. Thus, measurements are started with an access request of the UE. The URTAN allocates then capability without a previous measurement report from the UE, in that case the power control is able to cope with the interference, but later the DCA is able to reallocate the capacity to timeslots with lower interference. In order to exploit a-priori information of the UTRAN about potential timeslots, i.e. certain timeslots are not available, UE has to be informed about the timeslots to be measured.

It could be abstained from an extra request for measurements from UTRAN, if Primary CCPCH already bears this resource information. Thus, immediately with the access request UE starts measuring the relevant timeslots. These measurements are filtered in UE and then reported to the network.

In connected mode UE measurement reports are needed for link quality evaluation. If faster RRM mechanisms like power control are not able to react on a quality decline it will be tried to save the call via changing the timeslot (intra-cell handover). There are two reporting concepts:

· Periodical (e.g. ∆t = 1440 ms or 2880 ms) measurement reports sent from UE to the network.

· Measurements, filtering and evaluation in the UE with an event-triggered measurement report.

In case of periodical reporting the intercell interference of selected timeslots, the corresponding measurement period could be a sub-interval of the reporting interval in order to get a more up-to-date information of the interference situation.

The event-triggered report has the advantage that UTRAN receives the measurements when it is needed without too much signalling. But on the other side, some more complexity may be needed in the UE in contrast to the periodical reporting, e. g. if measuring and evaluation of SIR (or other link quality indicator) have to be performed in the UE to determine whether the SIR passed a certain threshold (as triggering event).

For DCA an additional reporting characteristic is interesting which combines the event-triggered and the periodical approach. The UE is periodically determining the link quality (SIR, BER, etc.), but only if it falls below a certain threshold, the UE starts to report the measurements periodically. The value of the reporting period is given to the UE via Measurement Control messages. The advantage of this procedure is the reduction of measurement signalling load (since only in critical situations measurements are reported) and simultaneously it keeps the responsibility in the UTRAN to get all necessary measurements (like intercell interference of potential timeslots) and to decide about intra-cell handovers.

To fulfil the needs for an efficient DCA algorithm two new measurements quantities were introduced:

· Rx ISCP and Rx RSCP of each DL CCTrCH measured and reported on timeslot basis

· Rx ISCP measured and reported on timeslots, selected by the UTRAN

Moreover, three new reporting events were introduced:

· DL CCTrCH SIR below a certain threshold

· DL Timeslot ISCP below a certain threshold

· DL Timeslot ISCP above a certain threshold

Additionally an example is added on event-triggered periodic intra-frequency measurement reports.

Differences regarding intra-frequency reporting events between FDD and TDD

There exist two kinds of events:

· Events for changing cells

· Events for dynamic channel control DCA

Events for changing cells:

In TDD the active set consists only on a single cell therefore all the existing events in connection with a reporting range are not applicable for TDD.

In FDD the reporting range is used for a potential addition or removal of cells to the active set.

In TDD only the change of the best cell may be reported. This reporting event is named 1G.

Events for the DCA:

Three new events for the DCA are proposed.

1) The reporting event 1H occurs if a averaged SIR value of a DL timeslot on which a DL CCTrCH is mapped on becomes worse than an absolute threshold. This information may be used by the DCA in the UTRAN to reallocate the UE to a timeslot with lower interference conditions.

2) The reporting event 1I occurs when an ISCP value of a timeslot becomes worse than an absolute threshold. The UTRAN may use this information to avoid the use of this timeslot for any new channel allocations.

3) The reporting event 1J occurs when an ISCP value of a timeslot becomes better than an absolute threshold. The UTRAN may use this information to prefer the use of this timeslot for any new channel allocations.

Proposed changes to 25.331

8.3.7
Procedures related to measurement and monitoring

Monitored cells are grouped in the UE into two different categories:

1. Cells that belong to the active set. In TDD: Always only one cell belongs to an active set. User information is sent from all these cells and they are simultaneously demodulated and coherently combined. In FDD, these cells are involved in soft handover.

2. Cells that are not included in the active set, but are monitored for handover belong to the monitored set.
From an RRC point of view, the UE measurements can be grouped with respect to the type of measurement performed in the UE, i.e., what the UE shall measure. Examples are:

· Intra-frequency measurements: measurements on downlink physical channels with the same frequency as the active set. 

· Inter-frequency measurements: measurements on downlink physical channels with frequencies that differ from the frequency of the active set.   

· Inter-system measurements: measurements on downlink physical channels belonging to another radio access system than UTRAN, e.g. PDC or GSM. 

· Traffic volume measurements: measurements on uplink traffic volume. 

· Quality measurements: Measurements of quality parameters, e.g. downlink transport block error rate.

· Internal measurements: Measurements of UE transmission power and UE received signal level. 

The same type of measurements can be used as input to different functions in UTRAN. For instance,  an  intra-frequency measurement in the UE can be used for handover, power control or operation and maintenance purposes in the network. However, it should be possible to have a number of UE measurements running in parallel, where each measurement is controlled and reported independently of each other.

Each type of UE measurement is associated with a standardised measurement method that can be described with a limited number of parameters (threshold levels, triggering conditions etc) in the measurement control message from the network.

The measurement report to the network can be sent by either acknowledged or unacknowledged data transfer on the DCCH. The acknowledged mode may be employed for e.g. event-triggered measurement reports, while the unacknowledged mode may be used for e.g. periodical reporting with low periodicity. The network indicates (in the UE measurement control message) which reporting alternative the UE should use for the corresponding measurement.

After sending the initial random access message, the UE shall in FDD continue measurements performed in idle mode and in TDD shall start ISCP measurements on timeslot contained in the system Information message until a MEASUREMENT CONTROL message is received from UTRAN. This message indicates e.g. the parameters to be used for monitoring in connected mode.

On the DCH, the UE shall report radio link related measurements to the UTRAN with a MEASUREMENT REPORT message. In order to receive information for the establishment of immediate macrodiversity (FDD) or to support the DCA algorithm (TDD), the UTRAN may also request the UE to append radio link related measurement reports to the following messages sent on the RACH:

· RRC CONNECTION REQUEST sent to establish an RRC connection.

· RRC CONNECTION RE-ESTABLISHMENT REQUEST sent to re-establish an RRC connection.

· DIRECT TRANSFER sent uplink to establish a signalling connection.

· CELL UPDATE sent to respond to a UTRAN originated page.

· MEASUREMENT REPORT sent to report uplink traffic volume.

[Note: Whether or not measured results can be appended to other messages and in other scenarios is FFS.]

10.2.7
Measurement Information elements

10.2.7.5
Measured time difference to UTRA cell

For FDD: The measured time difference to cell indicates the time difference which is measured by UE between CFN in the UE and the SFN of the target neighbouring cell. It is notified to SRNC by Measurement Report message or Measurement Information Element in other RRC messages.
For TDD: This is the relative time difference in the frame timing between the serving and the target cell measured at the UE.
10.2.7.5bis
Measured time difference to GSM cell
(Note: Only the section is made.)
10.2.7.7
Intra-frequency cell info

Contains the measurement object information for an intra-frequency measurement.

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Primary CCPCH info
M




Primary CCPCH DL TX power
O




UL load
O


FFS

SFN Measurement Indicator
M




DL CCTrCH info
O


List of TFCS ID’s to measure

DL Timeslot info
O


List of timeslots to measure

10.2.7.12
Intra-frequency measurement quantity

The quantity the UE shall measure in case of intra-frequency measurement. It also includes the filtering of the measurements.

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Primary CCPCH RX Ec/I0
O


One of these is mandatory

Primary CCPCH RX SIR (RSCP/ISCP)
O FFS




Primary CCPCH RX power (RSCP)
O FFS




Path loss
O FFS




Path loss plus UL load
O FFS




DL CCTrCH SIR
O




DL Timeslot ISCP
O




(Note: Above measurements except for Ec/Io are not concluded in WG1)
10.2.7.18
Intra-frequency reporting quantity
Contains the reporting quantity information for an intra-frequency measurement.

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Primary CCPCH RX Ec/I0
O




Primary CCPCH RX SIR (RSCP/ISCP)
O


FFS

Primary CCPCH RX power (RSCP)
O


FFS

Path loss plus UL load
O


FFS

Measured time difference to cell
O




DL Transport CH BLER
O




DL Transport CH BER
O


FFS

UE Transmission Power
O




UE Position
O




Cell ID
O


FFS

DL CCTrCH SIR





DL Timeslot ISCP





(Note: It is FFS whether the reporting quantity parameters used in different measurement types can be used commonly for all types of reporting quantity. If they can, only “Reporting Quantity” is enough instead of specifying 5 types of reporting quantity.)
10.2.7.19
Intra-frequency reporting quantity for RACH reporting

Contains the reporting quantity information for an intra-frequency measurement report, which is sent on the RACH.

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Primary CCPCH RX Ec/I0
O




Primary CCPCH RX SIR (RSCP/ISCP)
O


FFS

Primary CCPCH RX power (RSCP)
O


FFS

Path loss plus UL load
O


FFS

Measured time difference to cell
O




DL Transport CH BLER
O


FFS

DL Transport CH BER
O


FFS

UE Transmission Power
O


FFS

UE Position
O


FFS

Cell ID
O


FFS

DL Timeslot ISCP





10.2.7.20
Inter-frequency reporting quantity
Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Measured time difference to cell
O




Primary CCPCH Rx RSCP
O




Ec/N0 of Primary CCPCH
O




10.2.7.21
Inter-system reporting quantity
Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Observed time difference to GSM cell





RSS I on BCCH carrier





10.2.7.24
Intra-frequency measurement reporting criteria

The triggering of the event-triggered reporting for an intra-frequency measurement. All events concerning intra-frequency measurements are labelled 1x where x is a, b, c….

Event 1a: A Primary CCPCH enters the Reporting Range [Note 1] (FDD only)
Event 1b: A Primary CCPCH leaves the Reporting Range [Note 2] (FDD only)
Event 1c: A Non-active Primary CCPCH becomes better than an active Primary CCPCH [Note 3] (FDD only)
Event 1d: Change of best cell [Note 4, 5] (FDD only)
Event 1e: Other types of ranking of Primary CCPCHs (FFS) (FDD only)

Event 1f: A Primary CCPCH becomes worse than an absolute threshold (FDD only)
Event 1g: Change of best cell in TDD

Event 1h: DL CCTrCH below a certain threshold (TDD only)

Event 1i: DL Timeslot ISCP below a certain threshold (TDD only)

Event 1j: DL Timeslot ISCP above a certain threshold (TDD only)

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Max number of reporting cells
O


Common parameter for all events

RACH measurement reporting parameters



Group name

Maximum number of reported 
cells on RACH
O




Parameters required for each event

0 to <maxEventcount>



Event ID
M


1a, 1b, 1c, 1d 1e, 1f, 1g, 1h, 1i or 1j

Triggering condition
C - clause 0

enumerated
Indicates whether event shall be triggered by:

 -Active set cells only

 -Monitored set cells only

 -Both active set cells and monitored set cells 

Reporting Range
C - clause 1


In event 1a,1b

Hysteresis
C & O - clause 2


In event 1a, 1b, 1c,1d, 1g, 1h, 1i or 1j

Reporting deactivation
threshold
C - clause 3


In event 1a

Indicates the maximum number of cells allowed in the active set in order for event 1a to occur.

Value 0 indicates "not applicable".

Replacement activation
threshold
C - clause 4


In event 1c

Indicates the minimum number of cells allowed in the active set in order for event 1c to occur.

Value 0 indicates "not applicable".

Time to trigger
M


Indicates the period of time between the timing of event detection and the timing of sending Measurement Report.

Amount of reporting
M


Measurement for the indicated Transport CH ID is “released” after the indicated amount of reporting from the UE itself.

FFS

Reporting interval
M


Indicates the interval of periodical reporting when such reporting is triggered by an event. A zero value indicates that event triggered periodical  reporting shall not be applied.

Condition
Explanation

Clause 0
This parameter is only sent in event 1a,1b, 1e, 1f

Clause 1
This parameter is only sent in event 1a,1b

Clause 2
This parameter is only sent in event 1a,1b, 1c,1d, 1g, 1h, 1i, 1j

Clause 3
This parameter is only sent in event 1a

Clause 4
This parameter is only sent in event 1c

[Note 1: whether or not PCCPCH can be active is FFS]

[Note 2: whether or not PCCPCH can be non-active is FFS]

[Note 3: Details are FFS: It has been suggested to divide this event into two cases:


I) a non-active PCCPCH exceeds the weakest active PCCPCH,


II) a non-active PCCPCH exceeds the strongest active PCCPCH]

[Note 4: When best PCCPCH in active set changes, all active cells are reported.]

[Note 5: Whether this event can result in the reporting of non-active cells in addition to active cells is FFS.]

10.2.7.29
UE internal measurement reporting criteria

The triggering of the event-triggered reporting for a UE internal measurement. All events concerning UE internal measurements are labelled 6x where x is a, b, c … . In TDD, the events 6a - 6d are measured and reported on timeslot basis.
Event 6a: The UE Tx power becomes larger than an absolute threshold
Event 6b: The UE Tx power becomes less than an absolute threshold
Event 6c: The UE Tx power reaches its minimum value
Event 6d: The UE Tx power reaches its maximum value 
Event 6e: The UE RSSI reaches the UE’s dynamic receiver range

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Parameters sent for each UE internal measurement event

1 to <maxEvent count>



Event ID
M


6a, 6b, 6c, 6d or 6e

Time-to-trigger
M


Indicates the period of time between the timing of event detection and the timing of sending Measurement Report.

Tx power threshold
C-clause 1


In event 6a, 6b

Parameters 
REFERENCE
TYPE
NOTE

For each event
Event ID

M
6a, 6b, 6c, 6d or 6e


Time-to-trigger

M
Indicates the period of time between the timing of event detection and the timing of sending Measurement Report.


Tx power threshold

C
In event 6a, 6b






Condition
Explanation

Clause 1
This parameter is only sent in event 6a,6b

10.2.7.31
Intra-frequency measurement event results

This IE contains the measurement event results that are reported to UTRAN for intra-frequency measurements.

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Event ID
M




Primary CCPCH info
O




DL CCTrCH SIR
O




DL Timeslot ISCP
O




10.2.7.36
Measured results

Contains the measured results of the quantity indicated optionally by Reporting Quantity in Measurement Control. "Measured results" can be used for both event trigger mode and periodical reporting mode.
Information Element/Group name
Presence
Range
IE type and reference
Semantics description

RB ID
+ RLC buffers payload
O




PCCPCH Info
+ Primary CCPCH RX Ec/I0
O




PCCPCH Info
+ Primary CCPCH RX SIR (RSCP/ISCP)
O


FFS

PCCPCH Info
+ Primary CCPCH RX power (RSCP)
O


FFS

PCCPCH Info
+ Path loss
O


FFS

PCCPCH Info
+ Path loss plus UL load
O


FFS

PCCPCH Info
+ Measured time difference to cell
O




DL Transport CH BLER
O




DL Transport CH BER
O


FFS

UE Transmission Power
O


UE transmission power (FDD)


Tx Power
O
0 to <maxUsedUplTScount>

UE transmission power for each used timeslot (TDD)

UE Position
O




Cell ID
O


FFS

GSM Cell ID
+ measured time difference to cell
O




GSM Cell ID

+ RSSI on BCCH carrier





DL CCTrCH SIR

0 to <maxCCTrCHcount>

SIR measurements for each DL CCTrCH


Timeslot

0 to <maxTS perCCTrCH count

All timeslots on which the CCTrCH is mapped on


Rx ISCP
O





Rx RSCP
O




DL Timeslot ISCP

0 to <maxTS tomeasure count>

ISCP measurements for each timeslot indicated by the UTRAN


Rx ISCP
O




Range Bound
Explanation

maxCCTrCHcount
Maximum number of DL CCTrCH allocated to an UE

maxTSperCCTrCHcount
Maximum number of TS on which a single DL CCTrCH is mapped on

maxTStomeasurecount
Maximum number of TS on which the UE has to measure

maxUsedUplTScount
Maximum number of TS used for UL transmissions

______________________________________________________________________________________________

15
Specifications

15.1
Intra-frequency measurements

15.1.1 Intra-frequency measurement quantities

1. Downlink Ec/I0 (chip energy per total received channel power density)

2. Downlink path loss. (FFS)

3. Downlink received signal code power (RSCP) after despreading. (FFS)

4. Downlink signal-to-interference ratio (SIR) after despreading on a specific DL physical channel (RSCP/ISCP).(FFS)

5. Averaged signal-to-interference ratio (SIR) for all DL codes belonging to one TS and to one CCTrCH
6. ISCP measured on Timeslot basis
15.1.2
Intra-frequency reporting events for FDD
(Note: No changes in the text.)
15.1.2bis
Intra-frequency reporting events for TDD
15.1.2bis.1
Change of best cell
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Figure 1  A primary CCPCH becomes better than the previously best primary CCPCH.
If any of the primary CCPCHs becomes better than the previously best primary CCPCH, and event 1G has been ordered by UTRAN then this event shall trigger a report to be sent from the UE. The corresponding report contains (at least) the new best primary CCPCH.
15.1.2bis.2
DL CCTrCH below a certain threshold
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Figure 2  A SIR value of a timeslot becomes worse than an absolute threshold.
15.1.2bis.3
DL Timeslot ISCP below a certain threshold
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Figure 3  A ISCP value of a timeslot becomes worse than an absolute threshold.
15.1.2bis.4
DL Timeslot ISCP above a certain threshold
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Figure 4  A ISCP value of a timeslot becomes better than a certain threshold.
15.1.3
Event-triggered periodic intra-frequency measurement reports
(Note: No changes in the text.)

15.1.3.1
Cell addition failure (FDD only)
(Note: No changes in the text.)

15.1.3.2
Cell replacement failure (FDD only)
(Note: No changes in the text.)
15.1.3.3
Timeslot replacement failure (TDD only)
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Figure 5  Periodic reporting triggered by event 1H

When the averaged SIR value of one timeslot belonging to a DL CCTrCH triggers event 1H, the UE shall transmit a MEASUREMENT REPORT to the UTRAN and typically this may result to a change of the used downlink timeslots. However, in some situations the DCA algorithm in the UTRAN can not change the timeslots due to capacity shortage for example.

The UE shall continue reporting after the initial report by reverting to periodical measurements reporting, see Figure 5. During periodic reporting the UE shall transmit MEASUREMENT REPORT messages to UTRAN at predefined intervals. The report shall include interference measurements of selected downlink timeslots of the current cell to support the DCA algorithm.

The event-triggered periodic measurement reporting shall be terminated either when the DCA algorithm has replaced the worse downlink timeslot or when the reason for the event 1H, which has triggered the periodical measurement reporting, are not given anymore.

The reporting period is assigned by the UTRAN. IF the reporting period is set to zero event-triggered periodic measurements reporting shall not be applied.
15.1.4
Mechanisms available for modifying intra-frequency measurement reporting behaviour

15.1.4.1
Hysteresis

To limit the amount of event-triggered reports, a hysteresis parameter may be connected with each reporting event given above. The value of the hysteresis is given to the UE in the Reporting criteria field of the Measurement Control message.

In the example in  6, the hysteresis ensures  that the events 1D (FDD) or 1G (TDD) (primary CCPCH 2 becomes the best cell) is not reported until the difference is equal to the hysteresis value. The fact that primary CCPCH 1 becomes best afterwards is not reported at all in the example since the primary CCPCH 1 does not become sufficiently better than the primary CCPCH 2.
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Figure 6  Hysteresis limits the amount of measurement reports.

15.1.4.2
Time-to-trigger

To limit the measurement signalling load, a time-to-trigger parameter could be connected with each reporting event given above. The value of the time-to-trigger is given to the UE in the Reporting criteria field of the Measurement Control message.

The effect of the time-to-trigger is that the report is triggered only after the conditions for the event have existed for the specified time-to-trigger. In the following FDD example in  REF _Ref457794279  \* FORMATVERBINDEN , the use of time-to-trigger means that the event (primary CCPCH 3 enters the reporting range) is not reported until is has been within the range for the time given by the time-to-trigger parameter.
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Figure 7  Time-to-trigger limits the amount of measurement reports.
In the following TDD example in Figure 15.1.2bis.3, the use of time-to-trigger means that the event (DL Timeslot ISCP upon certain threshold) is not reported until it has been upon the threshold for the time given by the time-to trigger parameter.
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Figure 8  Time-to-trigger limits the amount of measurement reports.
Note that the time-to-trigger could be combined with hysteresis, i.e. a hysteresis value is added to the measurement quantity before evaluating if the time-to-trigger timer should be started.
15.1.4.3
Cell individual offsets

For each cell that is monitored, an offset can be assigned with inband signalling. The offset can be either positive or negative. The offset is added to the measurement quantity before the UE evaluates if an event has occurred. The UE receives the cell individual offsets for each primary CCPCH in the measurement object field of the MEASUREMENT CONTROL message.

For the FDD example, in Figure 9 REF _Ref457794399  \* FORMATVERBINDEN , since an offset is added to primary CCPCH 3, it is the dotted curve that is used to evaluate if an event occurs. Hence, this means that measurement reports from UE to UTRAN are triggered when primary CCPCH plus the corresponding offset, i.e. the dotted curve, leaves and enters the reporting range and when it gets better than primary CCPCH 1 (if these events have been ordered by UTRAN). This offset mechanism provides the network with an efficient tool to change the reporting of an individual primary CCPCH.

By applying a positive offset, as in  REF _Ref457794399  \* FORMATVERBINDEN , the UE will send measurement reports as if the primary CCPCH is offset x dB better than what it really is. This could be useful if the operator knows that a specific cell is interesting to monitor more carefully, even though it is not so good for the moment. In the example in  REF _Ref457794399  \* FORMATVERBINDEN , the operator might know by experience that in this area primary CCPCH 3 can become good very quickly (e.g. due to street corners) and therefore that it is worth reporting  more intensively. Depending on the implemented handover evaluation algorithm, this may result in the cell with primary CCPCH 3 being included in the active set earlier than would have been the case without the positive offset.
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Figure 9  A positive offset is applied to primary CCPCH 3 before event evaluation in the UE.
For the TDD example, in Figure 9b, an offset is added to primary CCPCH2, it is the dotted curve that is used to evaluate if the primary CCPCH2 becomes better than primary CCPCH1 (ordered by the UTRAN).
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Figure 9b  A positive offset is applied to primary CCPCH 2.

Correspondingly, the operator can choose to apply a negative offset to a primary CCPCH. Then the reporting on that primary CCPCH is limited and the corresponding cell may be, at least temporarily excluded from the active set or as a target cell for handover.
The cell individual offset can be seen as a tool to move the cell border. It is important to note that the offset is added before triggering events, i.e. the offset is added by the UE before evaluating if a measurement report should be sent as opposed to offsets that are applied in the network and used for the actual handover evaluation.

15.1.4.4
Forbid a Primary CCPCH to affect the reporting range (FDD only)
(Note: No changes in the text.)

15.3

UE internal measurements

15.3.1 UE internal measurement quantities

For UE internal measurements the following measurement quantities exist:

1. UE transmission (Tx) power, for TDD measured on timeslot basis
2. UE received signal strength power (RSSI)

15.3.2 UE internal measurement reporting events

In the Measurement reporting criteria field in the Measurement Control messages, the UTRAN notifies the UE of which events should trigger a measurement report. UE internal measurement reporting events that can trigger a report are given below. The reporting events are marked with vertical arrows in the figures below. All events can be combined with time-to-trigger. In that case, the measurement report is only sent if the condition for the event has been fulfilled for the time given by the time-to-trigger parameter.

[Note: The reporting events are numbered 6A, 6B, 6C,.. where 6 denotes that the event belongs to the type UE internal measurements.]

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

When this event is ordered by UTRAN in a measurement control message, the UE shall send a measurement report when the UE transmission power (for TDD: within a single TS) becomes larger than a predefined threshold. The corresponding report identifies the threshold that was exceeded.

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

When this event is ordered by UTRAN in a measurement control message, the UE shall send a measurement report when the UE transmission power (for TDD: within a single TS) becomes less than a predefined threshold. The corresponding report identifies the threshold that the UE Tx power went below.
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Figure 10  Event-triggered measurement reports when the UE Tx power becomes larger or less than absolute thresholds.

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

When this event is ordered by UTRAN in a measurement control message, the UE shall send a measurement report when the UE Tx power reaches its minimum value, for TDD its minimum value on a single timeslot.
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Figure 11  Event-triggered measurement report when the UE Tx power reaches its minimum value.

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

When this event is ordered by UTRAN in a measurement control message, the UE shall send a measurement report when the UE Tx power reaches its maximum value, for TDD its maximum value on a single timeslot.


[image: image13.wmf]Maximum

UE Tx power

Reporting

event 6D

UE Tx power

Time


Figure 12  Event-triggered report when the UE Tx power reaches its maximum value.

15.3.2.5 Reporting event 6E: The UE RSSI reaches the UE’s dynamic receiver range

When this event is ordered by UTRAN in a measurement control message, the UE shall send a measurement report when the UE RSSI reaches the UE’s dynamic receiver range.
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