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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

In CELL_DCH state the UE shall be able to monitor up to

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

-
32 inter frequency cells, including

-
FDD cells distributed on up to 2 additional FDD carriers and

-
Depending on UE Capability, TDD cells, distributed on up to 3 TDD carriers and

-
Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers.

If the UE utilises compressed mode for inter-frequency and/or inter-RAT measurements, in order for the requirements in the following subsections to apply the UTRAN must: 

-
provide transmission gap pattern sequences with TGPL1 > 1, and 

-
provide the patterns within a transmission gap pattern sequence that are identical (i.e., TGPL1 = TGPL2), and

· ensure that with the activation of one or more transmission gap pattern sequences, no more than two frames contain a transmission gap within any window of three consecutive frames, and

-
ensure that there is a minimum of 8 slots between the end of the first transmission gap and the beginning of the second transmission gap in case of two successive compressed frames..

Performance requirements for different types of transmission gap pattern sequences 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.

The received CPICH Ec/Io is defined as
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and the received SCH Ec/Io is defined as
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8.1.2.2
FDD intra frequency measurements

During the CELL_DCH state the UE shall continuously measure identified intra frequency cells and search for new intra frequency cells in the monitoring set. In case the network requests the UE to report detected set cells, the UE shall also search for intra frequency cells outside the monitored and active set. Cells, which are neither included in the active set nor in the monitored set, and are identified by the UE belong to the detected set according to TS 25.331. 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 and decode the SFN of a new detectable cell belonging to the monitored set within 
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A cell shall be considered detectable when CPICH Ec/Io > -20 dB, SCH_Ec/Io > -20 dB per channel path and SCH_Ec/Ior is equally divided between primary synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be expected.

In case of conflict when a compressed gap sequence is activated the UE may choose to prioritise the SFN decoding 
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 identified intra-frequency cells of the monitored set and/or the active set, 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 at least Ymeasurement intra 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. If the UE has identified more than Ymeasurement intra cells, the UE shall perform measurements of all identified cells but the reporting rate of CPICH measurements of cells from UE physical layer to higher layers may be decreased.
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where


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 = 800 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.

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, on cells belonging to monitored set, measured without L3 filtering, shall be less than  the above defined  T identify intra.. . defined in Section 8.1.2.2.1

 If a cell, belonging to monitored set, which the UE has identified and measured 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, the UE CPICH measurement capabilities of section 8.1.2.2.2 are valid and L3 filtering has not been used. When L3 filtering is used an additional delay can be expected. 

If a cell belonging to monitored set has been detectable at least for the time period Tidentify_intra and then enters or leaves the reporting range, the event triggered measurement reporting delay shall be less than TMeasurement_Period Intra when the L3 filter has not been used and the UE CPICH measurement capabilities of Section 8.1.2.2.2 are valid.
8.1.2.3
FDD inter frequency measurements

In the CELL_DCH state when a transmission gap pattern sequence with the "FDD measurements" purpose is provided by the network the UE shall continuously measure identified inter frequency cells and search for new inter frequency cells indicated in the measurement control information. 

In order for the requirements in the following subsections to apply the UTRAN must provide a transmission gap pattern sequence with measurement purpose FDD measurement using the following combinations for TGL1, TGL2 and TGD:

Table 8.1

	TGL1 [slots]
	TGL2 [slots]
	TGD [slots]

	7
	-
	undefined

	14
	-
	undefined

	10
	-
	undefined

	7
	7
	15…269

	14
	14
	15…269

	10
	5
	15…269


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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A cell shall be considered detectable when CPICH Ec/Io > -20 dB, SCH_Ec/Io > -17 dB per channel path and SCH_Ec/Ior is equally divided between primary synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be expected.

8.1.2.3.2
UE CPICH measurement capability
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



[image: image6.wmf]ms

N

Max

Freq

þ

ý

ü

î

í

ì

×

×

=

Inter

Inter

 

t_Period

Measuremen

inter

 

FDD

t

measuremen

basic

Inter

 

t_Period

Measuremen

inter

 

t

measuremen

T

T

T

,

 

T

T


If the UE does not need compressed mode to perform inter-frequency measurements, the measurement period for inter frequency measurements is 480 ms.

The UE shall be capable of performing CPICH measurements for Xbasic measurement FDD inter   inter-frequency cells per FDD frequency of  the monitored set or the virtual active set, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of TMeasurement_ Inter.


Xbasic measurement FDDinter = 6

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 per transmission gap 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 and by assuming 2*0.5 ms for implementation margin and after that taking only full slots into account in the calculation.


Tbasic_identify_FDD,inter = 800 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 = 50 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 inter frequency measurement control information.

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 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 T identify inter defined in Section 8.1.2.3.1 When L3 filtering is used an additional delay can be expected.

If a cell has been detectable at least for the time period Tidentify_inter and then enters or leaves the reporting range, the event triggered measurement reporting delay shall be less than TMeasurement_Period Inter provided the  timing to that cell has not changed more than +/-32 chips while transmission gap has not been available and the L3 filter has not been used.
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 the UE shall continuously measure detected inter frequency TDD cells and search for new inter frequency cells indicated in the measurement control information. 

In order for the requirements in the following subsections to apply the UTRAN must provide a transmission gap pattern sequence with measurement purpose TDD measurement using the following combinations for TGL1, TGL2 and TGD:
Table 8.2

	TGL1 [slots]
	TGL2 [slots]
	TGD [slots]

	10
	-
	undefined

	10
	10
	15…269

	14
	7
	15…269


If reporting of the values for TGSN_proposed is requested by the network while P-CCPCH RSCP is measured by the UE, and this is supported by the UE, values for TGSN_proposed shall be extracted by use of the following formula and reported to the network together with the P-CCPCH RSCP results in the measurement report:

TGSN_proposed=
(FDD slot in which the starting point of the P-CCPCH slot of the monitored TDD cell was observed) – (1 slot)

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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A cell shall be considered detectable when P-CCPCH Ec/Io ≥ -8 dB, SCH_Ec/Io ≥ -13 dB and SCH_Ec/Ior is equally divided between primary synchronisation code and the sum of all secondary synchronisation codes, where the secondary synchronisation codes are also equally divided. When L3 filtering is used an additional delay can be expected.

Where the received P-CCPCH Ec/Io is defined as
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and the received SCH Ec/Io is defined as
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8.1.2.4.2
Measurement period

When transmission gaps as previously 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 with measurement period given by
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where


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 and by assuming 2*500 μs for implementation margin.


Tbasic_identify_TDD,inter =800 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 = 50 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 inter frequency 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.

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 the measurement report 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.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than T identify TDD inter defined in Section 8.1.2.4.1 When L3 filtering is used an additional delay can be expected.

If a cell has been detectable at least for the time period Tidentify_TDD inter and then enters or leave the reporting range, the event triggered measurement reporting delay shall be less than TMeasurement_Period TDD Inter provided the timing to that cell has not changed more than +/- 32 chips while transmission gap has not been available and the L3 filter has not been used.
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