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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.

Depending on UE capability, the UE shall be able to monitor up to 16 intra frequency cells during IPDL gaps. 
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 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.

The performance of intra frequency measurements when IPDL is active has not been studied. 
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 for at least one channel tap 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
The UE shall be able to identify a new detectable cell not belonging to the monitored set within
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when CPICH Ec/Io > -20 dB, SCH_Ec/Io > -17 dB 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.

8.1.2.2.1.1 Identification of a new cell using IPDL gaps

When the UE is supporting IPDL measurements and when idle periods with a length of  1 slot are scheduled the UE physical layer shall be capable to identify a new cell and report SFN-SFN observed time difference type 2 measurement within

Tidentify,IPDL=Max{TMeaserement_Period Intra,TIPDL} ms
where


TMeasurement_Period Intra = The measurement period for Intra frequency CPICH measurements defined in Section 8.1.2.2.2.

and 


TIPDL depends on the Search Window Size given in UE positioning OTDOA neighbour cell info as given in Table 8.X

Table 8.X: TIPDL
	Search Window Size
	TIPDL

	less than or equal to +/- 40 chips
	Time over which 4 consecutive IPDL gaps occur

	+/- 80 chips
	Time over which 8 consecutive IPDL gaps occur


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.

The UE shall furthermore be capable of performing CPICH measurements for at least 1 detected intra-frequency cell, in the detected set, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 10 s. The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.1 and 9.1.2.

8.1.2.2.2.1
Capabilities for measurements during IPDL gaps

When idle periods with a length of 1 slot are scheduled, the UE physical layer shall be capable of reporting SFN-SFN observed time difference type 2 measurements to higher layers with measurement accuracy as specified in sub-clause 9.1.8.2.2 with measurement period given by
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where


TMeasurement_Period Intra = The measurement period for Intra frequency CPICH measurements defined in Section 8.1.2.2.2.


T4 IPDLs = Time period over which 4 consecutive idle periods occur.
***** NEW SECTION *****
8.4
Measurements in CELL_FACH State

8.4.1
Introduction

This section contains requirements on the UE regarding cell reselection and measurement reporting in CELL_FACH state. The requirements for cell re-selection are split in FDD intra frequency, FDD inter frequency, TDD and GSM measurements. 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. Measurement occasions in CELL_FACH state are described in TS 25.331.

8.4.2
Requirements

8.4.2.1
UE Measurement Capability

In CELL_FACH state, the UE shall be able to monitor up to

-
32 intra frequency FDD cells and

-
32 inter frequency cells, including

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

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

· Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers.
Depending on UE capability, the UE shall be able to monitor up to 16 intra frequency cells during IPDL gaps.
The requirements in section 9 on CPICH Ec/Io and RSCP measurements are applicable for a UE performing measurements according to this section. For inter-frequency FDD, TDD and GSM  cell re-selection, measurement occasions as specified in TS 25.331 are used to find and measure on other cells. 

It is defined below how the measurements on different systems and modes are performed given the time allocated to that system. The requirements in this section are based on an assumption that the time during the measurement occasions that is allocated to each of the different modes and systems shall be equally shared by the modes which the UE has capability for and that are in the monitored set signalled by the network. 

For this three parameters are defined:

NFDD is 0 or 1. If there are inter-frequency FDD cells in the neighbour list NFDD=1, otherwise NFDD=0.

NTDD is 0 or 1.  If the UE is capable of TDD and there are TDD cells in the neighbour list NTDD=1 otherwise NTDD =0.

NGSM is 0 or 1. If the UE is capable of GSM and there are GSM cells in the neighbour list, NGSM=1, otherwise NGSM =0.

The measurement time Tmeas is then defined as 
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where 

-
M_REP is the Measurement Occasion cycle length where K is given in Table X. K is the FACH measurement occasion length coefficient as specified in TS25.331

-
The FACH Measurement Occasion of NTTI frames will be repeated every NTTI * M_REP frame.

-
NTTI is the number of frames in each measurement occasion, equal to the length of the largest TTI on the SCCPCH monitored by the UE.

Table 8.10A: K values for each NTTI value

	NTTI
	K

	1
	3,4,5,6

	2
	2,3,4,5

	4
	2,3,4

	8
	1,2,3


The UE is assumed to measure periodically once every time period Tmeas on each of the modes and systems,  FDD inter-frequency cells, TDD inter-frequency cells and GSM carriers for which the corresponding parameter NFDD, NTDD  and NGSM is set to 1.

8.4.2.2
FDD intra frequency measurements

During the CELL_FACH state the UE shall continuously measure identified intra frequency cells and search for new intra frequency cells in the monitoring set. If a measurement occasion is activated, intra frequency measurements can be performed between the measurement occasions.
The performance of intra frequency measurements when IPDL is active has not been studied. 
8.4.2.2.1
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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where


Tbasic_identify_FDD, intra is specified in section 8.1.2.2.2, 


NTTI and M_REP is specified in section 8.4.2.1.

A cell shall be considered detectable when 

-
CPICH Ec/Io > -20 dB,

-
SCH_Ec/Io > -20 dB for at least one channel tap and SCH_Ec/Ior is equally divided between primary synchronisation code and secondary synchronisation code.

In case of conflict when a measurement occasion is activated the UE may choose to prioritise the SFN decoding.

8.4.2.2.1.1

Identification of a new cell using IPDL gaps

When the UE is supporting IPDL measurements and when idle periods with a length of  1 slot are scheduled the UE physical layer shall be capable to identify a new cell and report SFN-SFN observed time difference type 2 measurement within


Tidentify,IPDL=Max{TMeaserement_Period Intra,TIPDL} ms

where


TMeasurement_Period Intra = The measurement period for Intra frequency CPICH measurements defined in Section 8.1.2.2.2.

and 


TIPDL depends on the Search Window Size given in UE positioning OTDOA neighbour cell info as given in Table 8.X

Table 8.X: TIPDL
	Search Window Size
	TIPDL

	less than or equal to +/- 40 chips
	Time over which 4 consecutive IPDL gaps occur

	+/- 80 chips
	Time over which 8 consecutive IPDL gaps occur


8.4.2.2.2
UE CPICH measurement capability 

In the CELL_FACH state the measurement period for intra frequency measurements is 200 ms. When no measurement occasion cycle is activated, the UE shall be capable of performing CPICH measurements for 8 identified intra-frequency cells of the monitored set and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 200 ms. When a measurement occasion cycle is 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. 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 is specified in section 8.1.2.2.2,


TMeasurement_Period Intra is specified in section 8.1.2.2.2,


M_REP and NTTI is specified in section 8.4.2.1.

8.4.2.2.2.1
Capabilities for measurements during IPDL gaps.

When idle periods with a length of 1 slot are scheduled UE physical layer shall be capable of reporting SFN-SFN observed time difference type 2 measurements to higher layers with measurement accuracy as specified in sub-clause 9.1.8.2.2 with measurement period given by
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where


TMeasurement_Period Intra = The measurement period for Intra frequency CPICH measurements defined in Section 8.1.2.2.2.

and 


T4 IPDLs = Time period over which 4 consecutive idle periods occur.
***** NEW SECTION *****

9.1.8.2
SFN-SFN observed time difference type 2

NOTE:
This measurement is for location service purposes to identify time difference between two cells.

It is optional for terminal to support the use of IPDL periods together with SFN-SFN observed time difference type 2. The support of IPDL depends on the supported UE positioning methods.

NOTE:
Requirement on the UE shall be reconsidered when the state of the art technology progress.

9.1.8.2.1
Intra frequency measurement requirement accuracy without IPDL period active

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.2. The measurement period for CELL_FACH state can be found in sub clause 8.4.2.2.

The accuracy requirement in table 9.21 is valid under the following conditions:


CPICH_RSCP1,2|dBm ( -114 dBm.
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Table 9.21

	Parameter
	Unit
	Accuracy [chip]
	Conditions

	
	
	
	Io [dBm/3.84 MHz]

	SFN-SFN observed time difference type2
	chip
	( 0.5
	-94...-50


9.1.8.2.2
Intra frequency measurement requirement accuracy with IPDL period active
This requirement is valid only for UEs supporting IPDL measurements.
The measurement period for CELL_DCH state can be found in sub clause 8.1.2.2. The measurement period for CELL_FACH state can be found in sub clause 8.4.2.2.

The accuracy requirement in table 9.22 is valid under the following conditions:


CPICH_RSCP1,2|dBm ( -114 dBm.
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Additionally the accuracy requirement in table 9.22 is also valid for neighbour cells for which the following conditions apply to during idle periods provided idle periods have a length of 1 slot:

CPICH_RSCPx,y|dBm ( -114 dBm.
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where x and y represent cells measured using idle periods and Io_idle-period is the total received power during the idle period.

NOTE:
Additional general conditions are needed for the requirements in table 9.22 to be valid.

Table 9.22

	Parameter
	Unit
	Accuracy [chip]
	Conditions

	
	
	
	Io [dBm/3.84 MHz]

	SFN-SFN observed time difference type 2
	chip
	( 0.5
	-94...-50


9.1.8.2.3
Inter frequency measurement requirement accuracy

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.3. The measurement period for CELL_FACH state can be found in sub clause 8.4.2.3.

The accuracy requirement in table 9.23 is valid under the following conditions:


CPICH_RSCP1,2|dBm ( -114 dBm.




| Channel 1_Io|dBm ‑Channel 2_Io|dBm | ( 20 dB.
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Table 9.23

	Parameter
	Unit
	Accuracy [chip]
	Conditions

	
	
	
	Io [dBm/3.84 MHz]

	SFN-SFN observed time difference type 2
	chip
	( 1
	-94...-50


9.1.8.2.4
SFN-SFN observed time difference type 2 measurement report mapping

The reporting range is for SFN-SFN observed time difference type 2 is from ‑1280 ... +1280 chip.

In table 9.24 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.24

	Reported value
	Measured quantity value
	Unit

	T2_SFN-SFN_TIME _00000
	SFN-SFN observed time difference type 2 < -1280.0000
	chip

	T2_SFN-SFN_TIME _00001
	-1280.0000 ( SFN-SFN observed time difference type 2 < -1279.9375
	chip

	T2_SFN-SFN_TIME _00002
	-1279.9375 ( SFN-SFN observed time difference type 2 < -1279.8750
	chip

	…
	…
	…

	T2_SFN-SFN_TIME _40959
	1279.8750 ( SFN-SFN observed time difference type 2 < 1279.9375
	chip

	T2_SFN-SFN_TIME _40960
	1279.9375 ( SFN-SFN observed time difference type 2 < 1280.0000
	chip

	T2_SFN-SFN_TIME _40961
	1280.0000 ( SFN-SFN observed time difference type 2
	chip


***** NEW SECTION *****

A.9.1.5.2
SFN-SFN observed time difference type 2 without IPDL period active
A.9.1.5.2.1
Test Purpose and Environment

The purpose of this test is to verify that the SFN-SFN observed time difference type 2 measurement accuracy without IPDL period active is within the specified limits. This test will verify the requirements in section 9.1.8.2.
During the test the time difference between Cell 1 and 2 can be set to value from ‑1279.75 to 1280 chips.

In this case all cells are in the same frequency. Table A.9.9 defines the limits of signal strengths and code powers, where the requirements are applicable.

Table A.9.9: SFN-SFN observed time difference type 2 Intra frequency test parameters 
	Parameter
	Unit
	Cell 1
	Cell 2

	UTRA RF Channel number
	
	Channel 1
	Channel 1

	CPICH_Ec/Ior
	dB
	-10
	-10

	PCCPCH_Ec/Ior
	dB
	-12
	-12

	SCH_Ec/Ior
	dB
	-12
	-12

	PICH_Ec/Ior
	dB
	-15
	-15

	DPCH_Ec/Ior
	dB
	-15
	-15

	OCNS
	dB
	-1.11
	-1.11

	Îor/Ioc
	dB
	10.5
	10.5

	Ioc
	dBm/ 3.84 MHz
	Io ‑13.7 dB = Ioc, Note 1
	Io ‑13.7 dB = Ioc, Note 1

	CPICH_Ec/Io, Note 2
	dB
	-13.2
	-13.2

	Range 1:Io

Range 2: Io
	dBm/3.84 MHz
	-94…-70

-94…-50
	-94…-70

-94…-50

	Propagation condition
	-
	AWGN

	NOTE 1:
Ioc level shall be adjusted according the total signal power spectral density Io at receiver input and the geometry factor Îor/Ioc.
NOTE 2:
Io and CPICH Ec/Io levels have been calculated from other parameters for information purposes. They are not settable parameters themselves.




	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



A.9.1.5.2.2
Test Requirements

The SFN-SFN observed time difference type 2 measurement accuracy shall meet the requirements in section 9.1.8.2
A.9.1.5.3
SFN-SFN observed time difference type 2 with IPDL period active

A.9.1.5.3.1
Test Purpose and Environment

This requirement is valid only for UEs supporting IPDL measurements.

The purpose of this test is to verify that the SFN-SFN observed time difference type 2 measurement accuracy is within the specified limits. This test will verify the requirements in section 9.1.8.2.
During the test the time difference between Cell 1 and 2 shall be set according to the assistance data defined in table A.9.Y.

In this case all cells are in the same frequency. Table A.9.X defines the limits of signal strengths and code powers, where the requirements are applicable.
Table A.9.X: SFN-SFN observed time difference type 2 Intra frequency test parameters 
	Parameter
	Unit
	Cell 1
	Cell 2

	Time
	
	No idle period
	Idle period in Cell 1
	No idle period
	Idle period in Cell 1

	UTRA RF Channel number
	
	Channel 1
	Channel 1
	Channel 1
	Channel 1

	CPICH_Ec/Ior
	dB
	-10
	-10
	-10
	-10

	PCCPCH_Ec/Ior
	dB
	-12
	-12
	-12
	-12

	SCH_Ec/Ior
	dB
	-12
	-12
	-12
	-12

	PICH_Ec/Ior
	dB
	-15
	-15
	-15
	-15

	DPCH_Ec/Ior
	dB
	-15
	-15
	-
	-

	OCNS
	dB
	-1.11
	-1.11
	-0.94
	-0.94

	Îor/Ioc
	dB
	10.5
	-24.5
	-6
	-6

	Ioc
	dBm/ 3.84 MHz
	-80

	Io, Note 1


	dBm/3.84 MHz
	-69.04
	-79.01
	-69.04
	-79.01

	CPICH_Ec/Io, Note 1
	dB
	-10.46
	-35.49
	-26.96
	-16.99

	Propagation condition
	-
	AWGN

	NOTE 1:
Io and CPICH Ec/Io levels have been calculated from other parameters for information purposes. They are is not settable parameters themselves.


When verifying the SFN-SFN observed time difference type 2 intra frequency measurement accuracy with IPDL period active the idle period parameters in table A.9.10 shall be used.

Table A.9.Y SFN-SFN observed time difference type 2 assistance data test parameters

	Parameter
	Unit
	Cell 1

	Search Window Size
	Chips
	80

	IP_Status
	-
	Continuous

	IP_Spacing
	Frames
	10

	IP_Lenght
	Symbols
	10

	IP_Offset
	frame
	NA

	Seed
	integer
	13

	Burst_Start
	
	NA

	Burst_Length
	
	NA

	Burst_Freq
	
	NA


NOTE:
The total signal power spectral density Io will change only downwards during BS transmission gap.

A.9.1.5.3.2
Test Requirements

The SFN-SFN observed time difference type 2 measurement accuracy shall meet the requirements in section 9.1.8.2
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