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1. Introduction

The UE measurement accuracy of CPICH Ec/Io is tested in handover test cases with constant signal levels but also in handover test cases, where signal levels suddenly change as step function and then CPICH Ec/Io-levels are reported together with given handover events. The definition of the measurement accuracy is clear in case of constant signal levels but it needs further clarification in case signal levels change as step function and event triggered reporting is in use. This document discusses the problem and proposes some solutions to the problem. A CR to TS.25.133 is also enclosed. 

2. Discussion

In the handover test cases, where the correct reporting of handover events and the measurement accuracy of reported measurement quantit are tested and requirements are set, there is no specific definition for the accuracy of reported CPICH Ec/Io-level. Since the reporting of CPICH Ec/Io-level occurs together with a handover event, e.g. 1A, the definition of the reported CPICH Ec/Io-level has to be bound together with the threshold for the event.  

Figure 1 illustrates one test case, where Cell 2 appears in a reporting range at one time instant and then within defined reporting delay the UE has to report Event 1A. The scheduling of UE measurements is naturally independent of test signals and therefore measurement timing can be totally asynchronous with signal level changes. This implies that the given measurement period, that the UE uses for neighbour cell measurements, may occur in the middle of signal level transition. Furthermore, the UE has to trigger the event 1A as soon as it detects Cell 2 appearing in the reporting range i.e. gets above the threshold for the Time-to-trigger period provided that the UE has used the measurement period given by the network. In the test cases the Time-to-trigger period is set to zero. So in this case a CPICH Ec/Io-level, that the UE measures during that measurement period, is going to be something else from the actual CPICH Ec/Io level after the level transition during Time2. This means that the accuracy of the reported CPICH Ec/Io level, which is now set to be e.g. ( [1.5] dB, should be defined as follows: the reported CPICH Ec/Io of cell 2 in Event 1A shall be within range "Reporting range threshold"-[1.5] dB and "Actual level of cell 2 after transition" + [1.5] dB. Other solution is that level changes are modified to be smoother as in the reality as well. The attached CR proposes the first option but based on discussion, a CR for the second option could also be prepared.
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Figure 1 Handover test case 

Even more difficult than the test case presented above it is to define an ideal value for the reported CPICH Ec/Io levels for Cell1 and Cell2 when the event 1C is triggered in the multiple neighbours test since the reported levels of Cell 1 and 2 are dependent on triggering time for the Event 1C. Therefore we propose that no accuracy requirements for the reported CPICH Ec/Io levels for Cell 1 and Cell 2 together with the Event 1c are set in the test case. Other possibility is to modify levels changes to be smooth as mentioned before. The same way the CPICH Ec/Io levels for Cell 1 and Cell 2 are ambiguous when reporting them together with the event 1B since event-triggering time dominates the results. A second option for avoiding the accuracy definition is that accuracy requirements are tested with constant cell levels and with periodical reporting. This way accuracy requirement could be set directly to the cell Ec/Io level and the correct event reporting and measurement accuracy for the reported quantity would be tested separately.

3. Proposal for TS25.133

The attached CR proposes inclusion of measurement accuracy definition in case of event triggered reporting.
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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 CFN-SFN 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 CFN-SFN 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

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 be within range –16-[1.5] dB and –14 + [1.5] dB in [90]% of the 1A reports.

Reported CFN-SFN 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 CFN-SFN 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 CFN-SFN observed time difference for cell 3 and 4. 

Minimum Requirements

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


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


Reported CFN-SFN 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 be within range –21-[TBD] dB and –15.5 + [TBD] dB in [90] %.

Reported CFN-SFN 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 be within range –21-[TBD] dB and –16.5 + [TBD] dB in [90] %.

Reported CFN-SFN 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. 
Minimum Requirements.

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




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 CFN-SFN 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 3 shall be within range –21-[TBD] dB and –15.5+ [TBD] dB in [90] %.

Reported CFN-SFN 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 be within range –21-[TBD] dB and –16.5 + [TBD] dB in [90] %.

Reported CFN-SFN 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

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
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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

Propagation Condition 
AWGN
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