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5
RRC Connection mobility

5.1
Handover

5.1.1
Introduction

The handover process should be implemented in both the UE and UTRAN. The UE measurements and which radio links the UE shall use is controlled by UTRAN with RRC signalling.

Measurements are specified in TS25.215 and UE behaviour in response to UTRAN RRC messages is described in TS25.331.

5.1.2
Handover 3G to 3G

5.1.2.1
FDD Soft/Softer Handover

The soft handover procedure is initiated from UTRAN with an active set update message.

5.1.2.1.1
Maximum number of cells to be reported

The UE shall be capable of reporting the  requested measurement quantity of at least [6] cells given in a measurement control message(s).

5.1.2.1.2
Measurement reporting delay

The measurement reporting delay is defined as the time from when a report is triggered at the physical layer according to the event or periodic mechanism set to trigger the measurement report, until the UE starts to transmit the measurement report over the Uu interface.

5.1.2.1.3
Test parameters

The DL reference measurement channel 12.2 kbps as specified in Annex A, Subclause A.3.1 of TS25.101 shall be used but with power control turned on [see 25.101].Correct reporting of neighbours and CPICH_Ec/Io and timing measurement accuracies in AWGN propagation condition.

This test will derive that the terminal makes correct reporting of an event and that the measurement accuracy of the SFN-CFN observed timed difference between Cell 1 and Cell 2 is within defined limits. Cell 1 is current active cell. The power level of Cell 1 is kept constant and the power level of Cell 2 is changed using  (
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), as illustrated in figure 5-1. Hysteresis, Threshold and Time to Trigger values are given in the table below and they are signalled from test device.  In the measurement control information it is indicated to the UE that event-triggered reporting with Event 1A and 1B shall be used, SFN has to be decoded for neighbour cells. CPICH Ec/I0 and the SFN-CFN observed timed difference has to reported together with Event 1A reporting. New measurement control information, which defines neighbour cells etc., is always sent during time period Time 1. The number of neighbour cells in the measurement control information is 24. 
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Figure 5-1: Illustration of parameters for soft handover measurement reporting test case

Table 5‑1: Test parameters for handover measurement reporting delay

Parameter
Unit
Cell 1
Cell 2



Time 1
Time 2
Time 1
Time 2

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
-17
-17

OCNS

-1.049
-1.049
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dB
0
6.97
-Infinity
5.97
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dBm/3.84 MHz
-70

CPICH_Ec/Io
dB
-13
-13
-Infinity
-14

Threshold
dB
3

Hysteresis
dB
0

Time to Trigger
msec
0

Filter Coefficient
0

Propagation Condition 
AWGN

Time period Time 1 is X seconds. Time period Time 2 is Y seconds. 

5.1.2.1.3.1.1
Minimum Requirements

The measurement reporting delay shall be less then 0.8 seconds in [90]% of the cases.

Reported CPICH Ec/Io of Cell 2 in Event 1A shall have an accuracy of  ( [1.5] dB in [90]% of the 1A reports.

Reported SFN-CFN observed time difference shall have an accuracy of  ([Y] chips in [90]% of the reports.

5.1.2.1.3.2
Event triggered reporting of multiple neighbours in AWGN propagation condition

This test will derive that the terminal makes correct reporting of an event and that the measurement accuracy of the reported values is within the specified limits. In figure 5-2 an illustration of the test case is shown. In the test 4 cells are present. Cell 1 and 2 are within the active set, as illustrated in figure 5-2. The 
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 level of Cell 1 and 2 is kept at a constant level according to table 5-3 and the power level of cell 3 and 4 is changed over time by changing (
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) according to table 5-4  Hysteresis, Threshold and Time to Trigger values are given in the tables below and they are signalled from the test device.  In the measurement control information it is indicated to the UE that event-triggered reporting with Event 1C and 1B shall be used. CPICH Ec/Io and SFN-CFN observed time difference shall be reported together with Event 1C. New measurement control information, which defines neighbour cells etc., is continuously sent. The number of neighbour cells in the measurement control information is 32.
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Figure 5.2: Illustration of the test case

In table 5-2 the test case is described in detail for each time interval T1 to T4 and Minimum Requirements are given for each time interval.

Table 5-2

Time
Value
Cell 1 to 2
Cell 3 to 4

T1
> 20 s
Included in the active set, keeping a constant Îor/Ioc level over the test.
Not visible, e.g. the UE has never had synchronisation to them before.

T2
10 s

Will test the time for initial synchronisation when neighbour 3 and 4 suddenly becomes strong. Cell 3 and 4 becomes stronger than one of the cell in the active set (cell 2) and therefore event 1C shall be triggered. Together with the event a report containing measured CPICH Ec/Io for all cells shall be sent together with the SFN-CFN observed time difference for cell 3 and 4. 

Minimum Requirements

Event 1C shall be reported within [800] ms in [90] % of the cases. 

Reported CPICH Ec/Io of Cell 1 shall have an accuracy of  ( [TBD] dB in [90] %.

Reported SFN-CFN observed time difference for Cell 1 shall have an accuracy of ([Y] chips in [90] % of the reports.

Reported CPICH Ec/Io of Cell 2 shall have an accuracy of  ( [TBD] dB in [90]%.

Reported SFN-CFN observed time difference for Cell 2 shall have an accuracy of ([Y] chips in [90]% of the reports.

Reported CPICH Ec/Io of Cell 3 shall have an accuracy of  ( [TBD] dB in [90] %.

Reported SFN-CFN observed time difference for Cell 3 shall have an accuracy of ([TBD] chips in [90] % of the reports.

Reported CPICH Ec/Io of Cell 4 shall have an accuracy of  ( [TBD] dB in [90] %.

Reported SFN-CFN observed time difference for Cell 4 shall have an accuracy of ([Y] chips in [90]% of the reports.

T3
15 s

Neighbour 3 and 4 suddenly disappears. Event 1B shall be trigerred. Together with the event a report containing measured CPICH Ec/Io for all remaing cells shall be sent.

Minimum Requirements.

Event 1B shall be reported within [150] ms in [90] % of the cases.

Reported CPICH Ec/Io of Cell 1 shall have an accuracy of  ( [TBD] dB in [90] %.

Reported CPICH Ec/Io of Cell 2 shall have an accuracy of  ( [TBD] dB in [90] %.

T4
10 s

Neighbour 4 to 6 suddenly appears again after being gone for T3 s. Event 1C shall be triggered. Together with the event a report containing measured Ec/Io for all cells shall be sent together with the SFN-CFN observed time difference for cell 3 and 4.

Minimum Requirements.

Event 1C shall be reported within [150] ms in [90] % of the cases.

Reported CPICH Ec/Io of Cell 1 shall have an accuracy of  ( [TBD] dB in [90] %.

Reported CPICH Ec/Io of Cell 2 shall have an accuracy of  ( [TBD] dB in [90] %.

Reported CPICH Ec/Io of Cell 3 shall have an accuracy of  ( [TBD] dB in [90] %.

Reported SFN-CFN observed time difference for Cell 3 shall have an accuracy of ([TBD] chips in [90] % of the reports.

Reported CPICH Ec/Io of Cell 4 shall have an accuracy of ( [TBD] dB in [90] %.

Reported SFN-CFN observed time difference for Cell 4 shall have an accuracy of ([Y] chips in [90] % of the reports.

Table 5.3

Parameter
Unit
Cell 1
Cell 2



T1
T2
T3
T4
T1
T2
T3
T4

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
-17
-17

OCNS_Ec/Ior
dB
-1,049
-1,049
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dB
18,5
17
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dBm/3.84 MHz
-85

CPICH_Ec/Io
dB
-12,4
-15,5
-12,4
-15,5
-13,9
-17,0
-13,9
-17,0

Threshold
dB
3

Hysteresis
dB
0

Time to Trigger
msec
0

Filter Coefficient
0

Propagation Condition 
AWGN

Table 5-4

Parameter
Unit
Cell 3
Cell 4



T1
T2
T3
T4
T1
T2
T3
T4

CPICH_Ec/Ior
dB
-10
-10

PCCPCH_Ec/Ior
dB
-12
-12

SCH_Ec/Ior
dB
-15
-15

PICH_Ec/Ior
dB
-15
-15

DPCH_Ec/Ior
dB
N/A
N/A

OCNS
dB
-0,941
-0,941
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dB
-Inf
18,5
-Inf
18,5
-Inf
17,5
-Inf
17,5


[image: image12.wmf]oc

I


dBm/3.84 MHz
-85

CPICH_Ec/Io
dB
-Inf
-15,5
-Inf
-15,5
-Inf
-16,5
-Inf
-16,5

Threshold
dB
3

Hysteresis
dB
0

Time to Trigger
msec
0

Filter Coefficient
0

Propagation Condition 
AWGN

5.1.2.1.3.3
Correct reporting of neighbours in Fading propagation condition

This test will derive that the terminal makes correct reporting of an event. Cell 1 is current active cell. The power level of Cell 1 is kept constant and the power level of Cell 2 is changed using  (
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). Hysteresis, Threshold and Time to Trigger values are given in the table below and they are signaled from test device.  In the measurement control information it is indicated to the UE that event-triggered reporting with Event 1A shall be used. Only the event number is reported in this case. New measurement control information, which defines neighbor cells etc., is sent always during time period Time 1. The number of neighbor cells in the measurement control information is 24. 

Table 5‑5: Test parameters for correct reporting of neighbours

Parameter
Unit
Cell 1
Cell 2



Time 1
Time 2
Time 1
Time 2

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
TBD
TBD

OCNS

[To Be Calculated]
[To Be Calculated]
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DB
0
6.97
-Infinity
5.97
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DBm/3.84 MHz
-70

CPICH_Ec/Io
DB
-13
-13
-Infinity
-14

Threshold
DB
3

Hysteresis
DB
0

Time to Trigger
Msec
0

Filter Coefficient
0

Propagation Condition 
2-tap Rayleigh fading, 0 dB, -10 dB, 50km/h

Time period Time 1 is X seconds. Time period Time 2 is Y seconds.

5.1.2.1.3.3.1
Minimum Requirement

The measurement reporting delay shall be less then XX seconds in YY%.

5.1.2.1.3.4
CPICH_Ec/Io measurement accuracy and incorrect reporting of neighbours in AWGN propagation condition

The test case will derive the terminal's measurement accuracy of CPICH_Ec/Io and false detection resistance. The terminal measurement accuracy of CPICH_Ec/Io is derived using the periodical reporting of active cell's measured CPICH_Ec/Io. The terminal's false detection resistance is derived by recording the amount of erroneous reports. Both Cell 1 and Cell 2 powers (
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) are constant during the test case. Cell 2 is near to reporting range. Hysteresis, Threshold, Time to Trigger values and reporting period for active cell are given in the table below and they are signaled from test device. In the measurement control information it is indicated to the UE that the CPICH_Ec/Io level of the active set cell has to reported periodically (and reporting period) and event-triggered reporting (1A) will also be used. The number of neighbour cells in the measurement control information is 24.

Table 5‑6: Test parameters for CPICH_Ec/Io measurement accuracy and incorrect reporting of neighbours

Parameter
Unit
Cell 1
Cell 2

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
TBD
TBD

OCNS

[To Be Calculated]
[To Be Calculated]
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DB
1.68 
-3.32
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DBm/3.84 MHz
-70

CPICH_Ec/Io
DB
-13
-18

Threshold
DB
3

Hysteresis
DB
0

Time to Trigger
Msec
0

Reporting period 
Msec
TBD

Filter Coefficient
0

Propagation Condition 
AWGN

5.1.2.1.3.4.1
Minimum Requirements

Event triggered report rate shall not exceed X reports in Y seconds.

In the periodical reporting the reported CPICH_Ec/Io for Cell 1 shall have an accuracy of ( [TBD] dB in [90] % of the reports.

5.1.2.1.4
Active set dimension

The active set is defined as set of radio links simultaneously involved in a specific communication service between an User Equipment and a UTRAN access point. The UE shall be capable of supporting at least [6] radio links in the active set.

5.1.2.1.5
Active set update delay

The active set update delay start is defined as the time from when the UE receives the active set update message from UTRAN, or at the time stated through the activation time when to perform the active set update. The activation time stop is defined as the time when the UE successfully only uses the set of radio links stated in that message for power control. The active set update delay is defined as the time between the active set update start and the active set stop.

The active set update delay for different number of added cells is stated in the table below. There is different requirement on the active set update delay depending on if the cell has been within the monitored set of cells for the last [FFS] [s] or not.

[Editor’s Note: the requirement of an active set update of at least [1] second after the reception of the UTRAN acknowledgement as proposed in R4-99712, shall be considered as a starting point for the setting of this requirement].

Table 5‑7

Number of new cells present in the active set update message
Maximum active set update delay [ms]


Cells within monitored set
Cells outside monitored set

1



2



3



4



5



6



…



If an active set update includes a combination of cells included and not included in the monitored set the maximum active set update delay is the sum of respective maximum delays.

5.1.2.1.6
BS Functionality in Site Selection Diversity Transmission (SSDT) Mode

Site Selection Diversity Transmission (SSDT) is an optional feature of BS. This requirement for SSDT mode ensures that BS correctly reacts to Layer 1 feedback signaling messages from UE.

5.1.2.1.7
Minimum Requirements

For the conditions specified, the BS shall transmit or not transmit the downlink DPDCH channel.

Table 5‑8: Parameters for SSDT mode test

Parameter
Unit
Test 1
Test 2
Test 3
Test 4

Cell ID of BS under test
-
A
A
A
A

SSDT Quality threshold, Qth, set in BS
DB
-5

Uplink:
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DB
Qth + 10
Qth + 10
Qth - 3
Qth – 3

Cell ID transmitted by UE
-
A
B
A
B

Transmission 

Of downlink DPCCH
-
Yes
Yes
yes
Yes

Transmission

Of downlink DPDCH
-
Yes
No
yes
Yes

The above test should be for repeated for each of the three code sets “long”, “medium” and “short” Cell ID code sets. The UE emulator can check the power ratio of downlink DPDCH/DPCCH in order to confirm whether BS transmitted the DPDCH.
5.1.2.2
FDD Hard Handover

The hard handover procedure is initiated from UTRAN with an handover command message. The hard handover procedure may cause the UE to change its frequency. Compressed mode according to the UE Capability may be used to be able to make any measurements on other frequencies.

5.1.2.2.1
Requirements

5.1.2.2.1.1
Maximum number of cells/frequencies to be monitored on other frequencies

The UE shall be capable of measuring the requested measurement quantity of at least [FFS] cells on a maximum of [FFS] frequencies, different from the frequency currently used by the UE.

The cells and frequencies are given to the UE in a measurement control message(s), and the measurement slots available with compressed mode is given through physical channel reconfiguration parameters.

5.1.2.2.1.2
Measurement reporting delay

The measurement reporting delay is defined as the time from when a report is triggered at the physical layer according to the event or periodic mechanism set to trigger the measurement report, until the UE starts to transmit the measurement report over the Uu interface.

5.1.2.2.1.2.1
Test Parameters for DL compressed mode

The DL reference measurement channel 12.2 kbps shall be used, with power control turned on [see 25.101]. Test parameters for DL compressed mode are given in Annex ?? of TS25.101.

5.1.2.2.1.2.2 CPICH_Ec/Io measurement accuracy and correct reporting of neighbours in AWGN propagation condition.

This test will derive that the terminal makes correct reporting of an event. Cell 1 is current active cell, Cell 2 is a neighbour cell on the used frequency and Cell 3 is a neighbour cell on the un-used frequency. The power level of Cell 1 and Cell 3 are kept constant and the power level of Cell 2 is changed using (
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),as illustrated in Figure5-2. Hysteresis, Absolute threshold and Time to Trigger values are given in the table below and they are signalled from test device.  In the measurement control information it is indicated to the UE that event-triggered reporting with Event 1A, 1B and 2C shall be used. The CPICH Ec/I0 of the best cell on the un-used frequency has to reported together with Event 2C reporting. New measurement control information, which defines neighbour cells etc., is always sent before compressed mode pattern starts. The number of neighbour cells in the measurement control information is 24. The X number of neighbours are on the un-used frequency. The BLER of the current active link is also measured.
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Figure 5-3: Illustration of parameters for handover measurement reporting test case

Table‑5-9: Test parameters for CPICH_Ec/Io measurement accuracy and correct reporting of neighbours

Parameter
Unit
Cell 1
Cell 2
Cell 3



Time 1
Time 2
Time 1
Time 2
Time 1
Time 2

UTRA RF Channel Number

Channel 1
Channel 1 
Channel 2

CPICH_Ec/Ior
dB
-10
-10
-10

PCCPCH_Ec/Ior
dB
-12
-12
-12

SCH_Ec/Ior
dB
-12
-12
-12

PICH_Ec/Ior
dB
-15
-15
-15

DPCH_Ec/Ior
dB
TBD
TBD
TBD

OCNS

[To Be Calculated]
[To Be Calculated]
[To Be Calculated]
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dB
0
4.39
-Infinity
2.39
-1.8
-1.8
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dBm/3.84 MHz
-70
-70

CPICH_Ec/Io
dB
-13
-13
-Infinity
-15
-14
-14

Absolute Threshold (Ec/No)
dB
-18

Hysteresis
dB
0

Time to Trigger
msec
0

Filter Coefficient
0

Propagation Condition 
AWGN

Time period Time 1 is X seconds. Time period Time 2 is Y seconds.

5.1.2.2.1.2.2
Minimum Requirements

The measurement reporting delay shall be less than [5] seconds in [90] % of the cases.

Reported CPICH Ec/Io of Cell 3 in Event 2C shall have an accuracy of to ([TBD] dB of the 2C reports.

The BLER of the DCH shall not exceed [TBD] value.

5.1.2.2.1.3
Correct reporting of neighbours in Fading propagation condition

This test will derive that the terminal makes correct reporting of an event . Cell 1 is current active cell and Cell 2 is a neighbour cell on the un-used frequency. The power level of Cell 1 and Cell 2 are kept constant and the power level of. Hysteresis, Absolute threshold and Time to Trigger values are given in the table below and they are signalled from test device. In the measurement control information it is indicated to the UE that event-triggered reporting 2C shall be used. Only events, which occur, are reported in this case. New measurement control information, which defines neighbour cells etc., is always sent before compressed mode pattern starts. The number of neighbour cells in the measurement control information is 24. The X number of neighbours are on the un-used frequency. The BLER of the current active link is also measured.

Table 5-10: Test parameters for Correct reporting of neighbours

Parameter
Unit
Cell 1
Cell 2

UTRA RF Channel Number

Channel 1
Channel 2

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
TBD
TBD

OCNS

[To Be Calculated]
[To Be Calculated]
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dB
0
0
-1.8
-1.8
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dBm/3.84 MHz
-70
-70

CPICH_Ec/Io
dB
-13
-13
-14
-14

Absolute Threshold (Ec/No)
dB
-18

Hysteresis
dB
0

Time to Trigger
msec
0

Filter Coefficient
0

Propagation Condition 
2-tap Rayleigh fading, 0 dB, -10 dB, 50km/h

5.1.2.2.1.3.1
Minimum Requirements

The measurement reporting delay shall be less then Y seconds in [90] % of the cases.

The BLER of the DCH shall not exceed [TBD] value.

5.1.2.2.1.4
Hard Handover Delay

The hard handover delay is defined as the time from when the UE receives the handover command message from UTRAN, until the UE successfully uses the entire set of radio links stated in that message for power control.

The hard handover delay is stated in the table below. There is different requirement on the hard handover delay depending on if the cell has been within the monitored set of cells for the last [FFS] [s] or not.

Table 5-11

Number of new cells present in the handover command message
Maximum active set update delay [ms]


Cells within monitored set
Cells outside monitored set

1-6…



5.1.2.3
FDD/TDD Handover

The handover procedure is initiated from UTRAN with an handover command message. The handover procedure may cause the UE to change its frequency. Compressed mode according to the UE Capability may be used to be able to make any measurements on other frequencies.

5.1.2.3.1
Requirements

5.1.2.3.1.1
Maximum number of cells/frequencies to be monitored on other frequencies

The UE shall be capable of measuring the  requested measurement quantity of at least [FFS] cells on a maximum of [FFS] frequencies, different from the frequency currently used by the UE. 

The cells and frequencies are given to the UE in a measurement control message(s), and the measurement slots available with compressed mode is given through physical channel reconfiguration parameters.

5.1.2.3.1.2
Measurement reporting delay

The measurement reporting delay is defined as the time from when a report is triggered at the physical layer according to the event or periodic mechanism set to trigger the measurement report, until the UE starts to transmit the measurement report over the Uu interface.

5.1.2.3.1.2.1
Test parameters for DL compressed mode

The DL reference measurement channel 12.2 kbps shall be used, with power control turned on [see 25.101]. Test parameters for DL compressed mode are given in Annex A.4 of TS25.101.

5.1.2.3.1.2.2
Correct reporting of TDD neighbours in AWGN propagation condition

This test will derive that the terminal makes correct reporting of an event. Cell 1 is current active cell, Cell 2 is a TDD cell. The power level of P-CCPCH RSCP of cell 2 and the CPICH Ec/Io of cell 1 is changed. Hysteresis, Absolute threshold and Time to Trigger values are given in the table below and they are signalled from test device. New measurement control information, which defines neighbour cells etc., is always sent before compressed mode pattern starts. The number of neighbour cells in the measurement control information is FFS.

Table 5‑12

Parameter
Unit
Cell 1
Cell 2

Timeslot Number

n.a.
0
8



T1
T2
T1
T2
T1
T2

UTRA RF Channel Number

Channel 1
Channel 2

CPICH_Ec/Ior
dB
[]
[]
n.a.
n.a.

PCCPCH_Ec/Ior
dB
[]
[]
-3
-3
 


SCH_Ec/Ior
dB
[]
[]
-9
-9
-9
-9

SCH_toffset

n.a.
n.a.
15
15
15
15

PICH_Ec/Ior

[]
[]


-3
-3

DCH_Ec/Ior
dB
[]
[]
[]
[]
[]
[]

OCNS
dB
[]
[]
-4.28
-4.28
-4.28
-4.28
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or

I

I

ˆ


dB
[]
[]
[]
[]
[]
[]


[image: image27.wmf]oc

I


dBm/3.84 MHz
 -70 
 -70 

CPICH_Ec/Io

[]
n.a.

PCCPCH_RSCP
dB
n.a.
n.a.
[]
[]
[]
[]

Absolute Threshold (SIR)
dB
[]

Hysteresis
dB
[]

Time to Trigger
msec
[]

Filter Coefficient

[]

Propagation Condition 

 AWGN  
 AWGN  

5.1.2.3.1.2.3
Minimum Requirements

The measurement reporting delay shall be less then [5] seconds in [90]% of the cases.

All the reported entities shall be within the requirements, as defined in clause 10.

Editor's note: Reported quantities are not defined in the test.

The BLER of the DCH shall not exceed [TBD] value.

5.1.2.3.1.3
Handover Delay

The handover delay is defined as the time from when the UE receives the handover command message from UTRAN, until the UE successfully uses the entire set of radio links stated in that message for power control.

The handover delay is stated in the table below. There is different requirement on the handover delay depending on if the cell has been within the monitored set of cells for the last [FFS] [s] or not.

Table 5‑13

Number of new cells present in the handover command message
Maximum update delay [ms]


Cells within monitored set
Cells outside monitored set

1-6…



8.1.10
SFN-CFN observed time difference

Requirement
 +/-0.5 chips period

The measurement period in CELL_DCH stage is [150 ms].
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