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Introduction

In this CR three changes are proposed

1. To align the requirement on how many interfrequency cells to monitor in dedicated mode with the current neighbour lists.

2. A proposal for the measurement time of an interfrequency cell, Tbasic_measurement_FDD inter,=25 ms, which is currently TBD.

3. A change of the equation for identification of inter frequency cells

4. Increase the number of GSM carrier RSSI samples that can be taken in a compressed mode gap.

UE Measurement Capability

In the neighbour lists set to the UE there is only one list of interfrequency neighbours with 32 cells to measure on. In this CR it is proposed to reflect that in the UE Measurement Capability requirements. Currently it is required the UE shall be ableto monitor 32 FDD interfrequency cells and 32 TDD cells. 

FDD inter frequency measurements1

Currently the Tbasic_measurement_FDD inter , used to specifying the measurement time is not specified. It is proposed to specify it as 25 ms. There are several rationals behind this.  First it takes some time to measure to get the accuracy on an AWGN cell. Then, in a fading environment the measurement must be made in several samples, separated from each other. Therefore several gaps has to be used for one measurement. With a 25 ms measurement interval it is assumed a good accuracy can be achieved both in an AWGN channels as well as a fading channel.

FDD inter frequency measurements1

Currently the equation for Tidentify,inter is specified as:
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There is no rational behind the 5 seconds minimum delay, when there is a compressed mode gap it is assumed we have to use it. Therefore it is proposed to change the equation according 
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GSM carrier RSSI

When doing GSM measurements it has previously been assumed that maximum 5 samples gan be taken per gap, independent on the length . We have studied this, especially for the Cell-FACH mode,  and come to a conclusion that we have to support mre samplesper gap. Therefore it is proposed to incrrease this capability according the table below.

TGL
Number of GSM carrier RSSI samples in each gap.

3
1

4
2

5
3

7
5

10
7

14
9
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8
UE Measurements Procedures

8.1
General Measurement Requirements in CELL_DCH State

8.1.1 Introduction

This section contains requirements on the UE regarding measurement reporting in CELL_DCH state. The requirements are split in FDD intra frequency, FDD inter frequency, TDD and GSM measurements. These measurements may be used by the UTRAN, e.g. for handover decisions. The measurements are defined in TS 25.215, the measurement model is defined in TS 25.302 and measurement accuracies are specified in section 9. Control of measurement reporting is specified in TS 25.331 and parallel measurements are specified in section 8.2. Compressed mode is specified in TS 25.215.

8.1.2 Requirements

8.1.2.1
UE Measurement Capability

The UE shall be able to monitor up to

· 32 intra frequency FDD cells (including active set), and

· 32 inter frequency cells, including

· FDD mode cellsdistributed on up to 2 additional FDD carriers and

· Depending on UE Capability, TDD mode cells, distributed on up to 3 TDD carriers.


Depending on UE capability, the UE shall also in addition be able to monitor at least 32 GSM cells distributed on up to 32 GSM carriers.

Performance requirements for different types of compressed mode patterns and different number of cells is defined in the following sections.

The requirements in section 9 are applicable for a UE performing measurements according to this section.

8.1.2.2
FDD intra frequency measurements

During the CELL_DCH state the UE shall continuously measure detected intra frequency cells and search for new intra frequency cells in the monitoring set. In case the network requests the UE to report unlisted cells, the UE shall also search for intra frequency cells outside the monitored set. If compressed mode pattern sequences are activated, intra frequency measurements can be performed between the  transmission gaps simultaneously for data reception from the active set cell/s.

8.1.2.2.1
Identification of a new cell

The UE shall be able to identify  a new detectable cell belonging to the monitored set within 
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8.1.2.2.2
UE CPICH measurement capability 

In the CELL_DCH state the measurement period for intra frequency measurements is 200 ms. When no transmission gap pattern sequence is activated, the UE shall be capable of performing CPICH measurements for 8 detected intra-frequency cells and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 200 ms. When one or more transmission gap pattern sequences are activated, the UE shall be capable of performing CPICH measurements for the Ymeasurement intra strongest cells , where Ymeasurement intra is defined in the following equation,. The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.1 and 9.1.2.
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Xbasic measurement FDD
=
8  cells
TMeasurement_Period Intra 
=
200 ms. The measurement period for Intra frequency CPICH measurements.

TIntra :
This is the minimum time that is available for intra frequency measurements, during the measurement period with an arbitrarily chosen timing.

Tbasic_identify_FDD, intra 
= 
TBD ms. This is the time period used in the intra frequency equation where the maximum allowed time for the UE to identify a new FDD cell is defined.

Note:
It is still under consideration how to incorporate a time needed for adjusting asynchronous timing between intra and inter frequency measurement periods and UE HW settling time into the equations.

8.1.2.2.3
Periodic Reporting

Reported measurements contained in periodically triggered measurement reports shall meet the requirements in section 9.

8.1.2.2.4
Event-triggered Periodic Reporting

Reported measurements contained in event triggered periodic measurement reports shall meet the requirements in section 9.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in section 8.1.2.2.3 Event Triggered Reporting.

8.1.2.2.5
Event Triggered Reporting

Reported measurements contained in event triggered measurement reports shall meet the requirements in section 9.

The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report until the UE starts to transmit over the Uu interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH . The delay uncertainty is twice the TTI of the uplink DCCH.

Editors Note:
The test cases in section A.8 will need revisions to reflect the general requirements.

The event triggered measurement reporting delay, measured without L3 filtering, shall be less than  the above defined  T identify intra..

 If a cell, which the UE has detected and measured without L3 filtering at least once over the measurement period, becomes undetectable  for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the measurement reporting delay shall be less than  [TMeasurement_Period Intra ] ms provided the  timing to that cell has not changed more than +/-32 chips. When L3 filtering is used an additional delay can be expected. 

8.1.2.3
FDD inter frequency measurements

In the CELL_DCH state when a transmission gap pattern sequence with the “FDD measurements” purpose and gap lengths of  5, 7, 10 or 14 slots is provided by the network the UE shall continuously measure detected inter frequency cells and search for new inter frequency cells indicated in the measurement control information. 

8.1.2.3.1
Identification of a new cell

The UE shall be able to identify  a new detectable cell belonging to the monitored set within 
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8.1.2.3.2
Measurement period

When transmission gaps are scheduled for FDD inter frequency measurements the UE physical layer shall be capable of reporting measurements to higher layers with measurement accuracy as specified in sub-clause 9.1.1 and 9.1.2 with measurement period given by
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If the UE does not need compressed mode to perform inter-frequency measurements, the measurement period for inter frequency measurements is 480 ms.

TMeasurement_Period Inter 
=
480 ms. The period used for calculating the measurement period Tmeasurement_inter for inter frequency CPICH measurements.

TInter:
This is the minimum time that is available for inter frequency measurements , during the period TMeasurement_Period inter with an arbitrarily chosen timing. The minimum time is calculated by using 
the actual idle length within the tranmission gap as given in the table 11 of Annex B in TS 25.212.

Tbasic_identify_FDD,inter 
= 
TBD ms. This is the time period used in the inter frequency equation where the maximum allowed time for the UE to identify a new FDD cell is defined.

Tbasic_measurement_FDD inter = 
25 ms. This is the time period used in the equation for defining  the measurement period for inter frequency CPICH measurements.

NFreq:


Number of FDD frequencies indicated in the measurement control information.

Note:
It is still under consideration how to incorporate a time needed for adjusting asynchronous timing between intra and inter frequency measurement periods and UE HW settling time into the equations.

8.1.2.3.3
Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirements in section 9.

8.1.2.3.4
Event Triggered Reporting

Reported measurements in event triggered measurement reports shall meet the requirements in section 9.

The UE shall not send any event triggered measurement reports, as long as the reporting criteria is not fulfilled.

The measurement reporting delay is defined as the time between any event that will trigger a measurement report until the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH . The delay uncertainty is twice the TTI of the uplink DCCH.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than the above defined  T identify inter  When L3 filtering is used an additional delay can be expected.
8.1.2.4
TDD measurements

The requirements in this section apply only to UE supporting both TDD and FDD mode.

In the CELL_DCH state when a transmission gap pattern sequence with the “TDD measurements” purpose and gap length of  11 or a dual gap pattern with gap length of 14  and 7 slots is provided by the network the UE shall continuously measure detected inter frequency TDD cells and search for new inter frequency cells indicated in the measurement control information. 

The UE shall be capable of measuring the  requested measurement quantity of at least 32 cells on a maximum of 3 frequencies.

8.1.2.4.1
Identification of a new cell

The UE shall be able to identify  a new detectable cell belonging to the monitored set within 
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8.1.2.4.2
Measurement period

When transmission gaps as priviously described are scheduled for TDD inter frequency measurements the UE physical layer shall be capable of reporting measurements to higher layers with measurement accuracy as specified in sub-clause 9.1.11 and 9.z.y with measurement period given by
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TMeasurement_Period TDD inter 
=
480 ms. The period used for calculating the measurement period Tmeasurement_TDD inter for inter frequency RSCP measurements.

TTDD inter:
This is the minimum time that is available for inter frequency measurements , during the period TMeasurement_Period TDD inter with an arbitrarily chosen timing. The minimum time is calculated by using the actual idle length within the transmission gap as given in the table 11 of Annex B in TS 25.212.

Tbasic_identify_TDD,inter 
= 
TBD ms. This is the time period used in the inter frequency equation where the maximum allowed time for the UE to identify a new TDD cell is defined.

Tbasic_measurement_TDD inter = 
TBD ms. This is the time period used in the equation for defining  the measurement period for inter frequency RSCP measurements.

NFreq:


Number of TDD frequencies indicated in the measurement control information.

8.1.2.4.3
Periodic Reporting

Reported measurements in periodically triggered measurement reports shall meet the requirements in section 9.

8.1.2.4.4
Event Triggered Reporting

Reported measurements in event triggered measurement reports shall meet the requirements in section 9.

Editors note:
The measurement accuracy in combination with event triggered reporting is an open issue and the above sentence shall be revised when this is settled.

The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.

The measurement reporting delay is defined as the time from when a report is triggered at the physical layer according to the event, until the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH.. This measurement reporting delay excludes a delay uncertanty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertanty is twice the TTI of the uplink DCCH.

The measurement reporting delay shall be less then 5 seconds.

8.1.2.5
GSM measurements

The requirements in this section apply only to UE supporting FDD and GSM.

In CELL_DCH state when a transmission gap pattern sequence is provided by the UTRAN the UE shall continously measure GSM cells and search for new GSM cells given in the monitored set.

Measurements on a GSM cell can be requested with BSIC verified or BSIC non-verified.

If BSIC verified is requested for a GSM cell the UE shall only report measurement quantities for that GSM cell with a BSIC “verified” according to section 9.2.5.2. If BSIC verification is not required for a GSM cell the UE shall report measurement quantities for that GSM cell irrespectively if the BSIC has been verified or not verified according to section 9.2.5.2.
If the UE does not need compressed mode to perform GSM measurements, the requirements in GSM 05.08 shall apply.

8.1.2.5.1 GSM carrier RSSI

A UE supporting GSM measurements using compressed mode shall meet the minimum number of GSM RSSI carrier measurements specified in Table 8.1. This measurement shall be based on a transmission gap pattern sequence with purpose “GSM carrier RSSI measurements”In the CELL_DCH state the measurement period for the GSM carrier RSSI measurement is 480 ms.

The UE shall meet the measurement accuracy requirements stated for RXLEV in GSM 05.08, when the given measurement time allows the UE to take at least 3 GSM carrier RSSI samples per GSM carrier in the monitored set during the measurement period.

Table 8.1

TGL
Number of GSM carrier RSSI samples in each gap.

3
1

4
2

5
3

7
5

10
7

14
9

In case the UE is not able to acquire the required number of samples per GSM carrier during one measurement period, the UE shall measure as many GSM carriers as possible during that measurement period using at least 3 samples per GSM carrier. The GSM carriers that were not measured during that measurement period shall be measured in the following measurement periods. This means that, in this particular case, the L1 reporting period to higher layers of a GSM neighbour can be a multiple of the measurement period.
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