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1.
Introduction
Annex F.1 in TS 36.521-3 [1] contains the Maximum Test System Uncertainty values for RRM Requirements, but so far no CA Test cases have been covered. In the CA RRM Test case list defined in [2], all the Phase I Test cases have 3 cells: Cell 1 on frequency f1, Cell 2 and Cell 3 on frequency f2.
Although TS 36.521-3 Test case 8.11.1 with 3 E-UTRA cells has an agreed Test Tolerance analysis in TR 36.903 [3], all 3 cells are on different frequencies. The CA test cases are therefore the first that contain both inter-frequency and intra-frequency E-UTRA cells in the same Test case.
In this Tdoc we consider how to specify the Maximum Test System Uncertainty values for the CA RRM Event triggered reporting test cases.  
2. Discussion
In LTE the approach taken for Inter-frequency test cases has been to treat each cell as an independent entity, as they are on separate carrier frequencies. Where two cells are on the same frequency such as f2, they share the same Noc2 but the signal-to-noise is specified separately for each cell. The parameters chosen for cells 2 and 3 are therefore Noc2, Ês2 / Noc2 and Ês3 / Noc2. The final table column explains the notation. In this Test case all the cells are faded. 
We therfore propose the following for TS 36.521-3:

Table F.1.2-1: Maximum Test System Uncertainty for RRM Requirements

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	<< Other tests skipped >>

	8.16.1 E-UTRAN FDD event triggered reporting under deactivated SCell in non-DRX
	Noc1 ±1.0 dB averaged over BWConfig
Ês1 / Noc1 ±0.6 dB averaged over BWConfig
Noc2 ±1.0 dB averaged over BWConfig
Ês2 / Noc2 ±0.6 dB averaged over BWConfig
Ês3 / Noc2 ±0.6 dB averaged over BWConfig
	Note:

Noc1 is the AWGN on frequency 1
Ês1 / Noc1 is the ratio of cell 1 signal / AWGN
Noc2 is the AWGN on frequency 2

Ês2 / Noc2 is the ratio of cell 2 signal / AWGN
Ês3 / Noc2 is the ratio of cell 3 signal / AWGN
Ês1 / Noc1, Ês2 / Noc2 uncertainty and Ês3 / Noc2  uncertainty for fading condition comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Ês / Noc uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB


 

For the intra-frequency cells it can be seen by comparing with Annex A of this Tdoc that the uncertainty values are the same as those used for Test case 8.1.1. In the test case 8.16.1, Event A6 depends on the UE making a relative measurement between Cell 2 and Cell 3 as shown in the diagram in Annex B of this Tdoc.

For Cell 1 it can be seen by comparing with Annex A of this Tdoc that the Noc1 uncertainty value is slightly wider (now ±1.0dB, previously ±0.7dB for each inter-frequency cell). The reason is that for frequency bands >3GHz, the absolute downlink level uncertainty achievable by the test equipment widens to ±1.0dB. Although this has not yet been included for RRM tests in TS 36.521-3 [1], an example can already be seen for the RF reference sensitivity Test case 7.3.1 in TS 36.521-1 [4]: 

Table F.1.3-1: Maximum Test System Uncertainty for receiver tests

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	7.3.1 Reference sensitivity power level; Minimum requirements (QPSK)
	Downlink power ±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	


In RRM test case 8.16.1, Event A2 depends on the UE making an absolute measurement of Cell 1 and comparing it with a threshold as shown in the diagram in Annex B. As the UE absolute measurement accuracy is ±8dB, a small increase in Test equipment uncertainty from ±0.7dB to ±1.0dB would not significantly increase the chance of giving the wrong Test verdict. The CA RRM Test Tolerances have not yet been analysed, so the advantage of agreeing the wider value now is that no rework will be required for bands above 3GHz, and the Test requirements will be valid for all bands up to 4.2GHz.
3. Recommendations

· We propose that RAN5 technically endorses the uncertainty values given in section 2.
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Annex A: Existing uncertainties in TS 36.521-3
In the E-UTRA UE conformance specification TS 36.521-3 [1], RRM test case uncertainties are specified in Table F.1.2-1. For information, extracts are given here for an existing intra-frequency Event triggered reporting test 8.1.1, and an existing inter-frequency test 8.3.1:
Table F.1.2-1: Maximum Test System Uncertainty for RRM Requirements

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	<< Other tests skipped >>

	8.1.1 E-UTRAN FDD-FDD intra frequency event triggered reporting under fading propagation conditions in asynchronous cells
	Noc ±1.0 dB averaged over BWConfig
Ês1 / Noc ±0.6 dB averaged over BWConfig
Ês2 / Noc ±0.6 dB averaged over BWConfig
	Note:

Ês1 / Noc is the ratio of cell 1 signal / AWGN

Ês2 / Noc is the ratio of cell 2 signal / AWGN

Ês / Noc uncertainty for fading condition comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:

Ês / Noc uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB



	<< Other tests skipped >>

	8.3.1 E-UTRAN FDD-FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells
	Noc1 ±0.7 dB averaged over BWConfig
Ês1 / Noc1 ±0.6 dB averaged over BWConfig
Noc2 ±0.7 dB averaged over BWConfig
Ês2 / Noc2 ±0.6 dB averaged over BWConfig
	Note:

Noc1 is the AWGN on cell 1 frequency
Ês1 / Noc1 is the ratio of cell 1 signal / AWGN
Noc2 is the AWGN on cell 2 frequency
Ês2 / Noc2 is the ratio of cell 2 signal / AWGN
Each Ês / Noc uncertainty for fading condition comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Ês / Noc uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB



 
Annex B: Summary of key levels and thresholds for Test case A.8.16.1
The RSRP values and Thresholds for the FDD test case have been taken from TS 36.133 [5] A.8.16.1, as the test case is not yet included in the current version of TS 36.521-3 [1]. From analysis of the Test case it appears that the A6 offset value should be -6dB (not +6dB as currently specified in [5]) for the intended operation of the test, and this revised value has been assumed in the diagram below. We note also that Cell 1 has fading, but no margin for fading has been allowed when comparing to the A2 threshold in the current version of TS 36.133 [5]. Further changes to RSRP values and the A2 threshold are therefore likely, but they would not affect the principle of the test case. 
It can be seen that the test case depends on:

· An absolute RSRP measurement of cell 1 for comparison with the A2-Threshold, to determine Event A2

· A relative RSRP measurement of cell 3 relative to cell 3 for comparison with the A6 offset, to determine Event A6
A detailed justification and any necessary parameter corrections will be given in the TR 36.903 Test Tolerance analysis for this test case.
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