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5
Grouping of test cases

The Test cases are grouped from the viewpoint of efficiently defining the uncertainties and test tolerances. Tests in the same group generally have the same type of uncertainties, given in more detail in Annex B.

A group of test cases having significant differences from those already listed, in respect of uncertainties and test tolerance analysis, will require a new row in the Table.

Table 5-1: Test case groups for test tolerance analysis
	Group
	E-UTRA FDD
	E-UTRA TDD
	E-UTRA FDD/TDD
	E-UTRA FDD Inter-RAT
	E-UTRA TDD Inter-RAT
	Comments

	A
	4.2.1

5.1.1

6.1.1

8.1.1

8.1.2

8.1.3
	4.2.2

5.1.2

6.1.3
8.2.1

8.2.2
	
	
	
	Two cell LTE intra

2 or 3 time periods

Various number of sub-tests
Some tests have fading

	B
	4.2.3

5.1.3

5.1.5
6.1.2

8.3.1

8.3.2

8.3.3

8.11.1
	4.2.6

5.1.4

5.1.6

6.1.4
8.4.1

8.4.2
8.4.3

8.11.2
	
	
	
	Two or three cell LTE inter

2 or 3 time periods
Some tests have fading

	C
	9.1.1.1

9.1.1.2

9.2.1.1
	9.1.2.1

9.1.2.2

9.2.2.1
	
	
	
	Two cell LTE intra

3 sub-tests 

RSRP, RSRQ

	D
	9.1.3.1
9.1.3.2

9.2.3.1

9.2.3.2
	9.1.4.1

9.1.4.2

9.2.4.1

9.2.4.2
	
	
	
	Two cell LTE inter

2 or 3 sub-tests 

RSRP, RSRQ

	E
	6.2.1
6.2.2
	6.2.3

6.2.4
	
	
	
	One cell LTE
1 time period
Various number of sub-tests
Level, timing

	F
	7.1.1

7.2.1
	7.1.2

7.2.2
	
	
	
	One cell LTE
Various number of time periods
Various number of sub-tests
Timing only

	G
	7.3.1
7.3.2
7.3.5

7.3.6
	7.3.3

7.3.4

7.3.7

7.3.8
	
	
	
	One cell LTE
Various number of time periods
Various number of sub-tests

	H
	
	
	
	4.3.1.1

4.3.1.2

4.3.1.3
4.3.2
5.2.1
5.2.5
5.2.7
8.5.1
8.5.2

8.5.3

8.9.1
9.3.1

9.4.1
	4.3.4.2
4.3.4.1

4.3.4.3

4.3.3
5.2.2
5.2.4
5.2.10
8.6.1
8.7.3
8.7.2
9.3.2

9.4.2
	One cell LTE or two cell  LTE inter frequency
one UTRA cell 

Various number of time periods
Various number of sub-tests
Some tests have fading
 

	I
	
	
	
	4.4.1
5.2.3
5.2.8
8.8.1
8.8.2
	4.4.2
5.2.6
5.2.9
8.10.1
8.10.2
	One cell LTE or two cell  LTE inter frequency

one GSM cell 

2 or 3 time periods
No fading


6
Determination of Test System Uncertainties
6.1
General
The uncertainty of a test system when making measurements reduces the ability of the test system to distinguish between conformant and non-conformant test subjects. The aim is therefore to minimise uncertainty, subject to a number of practical constraints:

a)
A vendor’s test system should be reproducible in the required quantities.

b)
A choice of test systems should be available from different vendors.

c)
The uncertainties should allow reasonable freedom of test system implementation

d)
The test system can be run automatically

e)
The test system may include several radio access technologies

f)
It should be possible to maintain calibration of deployed test systems over reasonable spans of time and environmental conditions

In practice therefore within 3GPP the acceptable uncertainty of the test system is the smallest value that can be agreed between the test system vendors represented, consistent with the above constraints. The uncertainty will not therefore be as low as could be achieved, for example, by a national standards laboratory.

6.2
Uncertainty figures
The actual figures for the acceptable uncertainty of a test system are defined in Annex F of 36.521-3 [5]. To avoid maintenance issues with figures in separate specifications, the uncertainties are not formally defined within the present document, but informative guidelines are provided in Annex B.

In many cases the default uncertainties in Annex B of the present document are the same as used for UTRA in TS 34.121-1 [3] to allow similar calibration methods to be used. Where E-UTRA has different requirements, or parameters are specified in a different way, the uncertainties may differ.

In some cases the default uncertainties in Annex B of the present document are the same as used for equivalent base station test specifications, which have sometimes been agreed earlier than the UE test specifications.
7
Determination of Test Tolerances
7.1
General
The general principles given in the present document are applied to each test case, according to the applicable uncertainties and requirements to obtain a correct verdict.

The test cases which have been analysed to determine Test Tolerances are included the present document as .zip files. The name of the zip file indicates the test cases covered.

Annex A gives the rationale for their inclusion.
Annex A: Derivation documents

The documents (and spreadsheets where applicable) used to derive the test tolerances for each test case are included in the present document as zip files.

The aim is to provide a reference to completed test cases, so that test tolerances for similar test cases can be derived on a common basis. The information on test case grouping in section 5 can be used to identify similarities.

Annex B: Default uncertainties

This annex contains suggested uncertainties, grouped according to types of test case. The aim is to provide a consistent set of uncertainties across similar test cases to allow efficient implementation.

This Annex is informative only, as the acceptable uncertainties of a test system are defined in Annex F of 36.521-3 [5].
B.0
AWGN and Fading
The following uncertainties and parameters are suggested for E-UTRA AWGN and Fading:
Table B.0-1: Parameters for E-UTRA AWGN and Fading
	AWGN Bandwidth
	≥ 1.08MHz, 2.7MHz, 4.5MHz, 9MHz, 13.5MHz, 18MHz;

NRB x 180kHz according to BWConfig

	AWGN absolute power uncertainty
	Test-specific

	AWGN flatness and signal flatness, max deviation for any Resource Block, relative to average over BWConfig
	±2 dB

	AWGN peak to average ratio
	≥10 dB @0.001%

	Signal-to noise ratio uncertainty
	Test-specific

	Fading profile power uncertainty
 - For 1 Tx antenna:

 - For 2 Tx antenna
	±0.5 dB
±0.7 dB

	Fading profile delay uncertainty, relative to frame timing
	±5 ns (excludes absolute errors related to baseband timing)


Values are chosen to be the same as the performance tests in section 8 of TS 36.521-1 [4].

B.1
Group A: E-UTRA Intra-frequency mobility

The following uncertainties and parameters are suggested for E-UTRA Intra-frequency mobility tests:

Table B.1-1: Maximum Test System Uncertainty for E-UTRA Intra-frequency mobility 
	Noc averaged over BWConfig
	±1.0 dB

	Ês1 / Noc averaged over BWConfig
	±0.3 dB

	Ês2 / Noc averaged over BWConfig
	±0.3 dB

	Note:
Ês1 / Noc is the ratio of cell 1 signal / AWGN
Ês2 / Noc is the ratio of cell 2 signal / AWGN
For tests that use fading, the fading uncertainties are given in Table B.0.1


Values are chosen to be the same as equivalent parameters for UTRA in TS 34.121-1 [3]. 
This choice forms a minimum set, so the superposition principle can be applied.
B.2
Group B: E-UTRA Inter-frequency mobility

The following uncertainties and parameters are suggested for E-UTRA Inter-frequency mobility tests:

Table B.2-1: Maximum Test System Uncertainty for E-UTRA Inter-frequency mobility 
	Noc1 averaged over BWConfig
	±0.7 dB

	Ês1 / Noc1 averaged over BWConfig
	±0.3 dB

	Noc2 averaged over BWConfig
	±0.7 dB

	Ês2 / Noc2 averaged over BWConfig
	±0.3 dB

	Noc3 averaged over BWConfig
	±0.7 dB

	Ês3 / Noc3 averaged over BWConfig
	±0.3 dB

	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
Noc3 is the AWGN  on cell 3 frequency if cell 3 exist
Ês3 / Noc3 is the ratio of cell 3 signal / AWGN if cell 3 exist
For tests that use fading, the fading uncertainties are given in Table B.0.1


Noc values are chosen to be the same as the smallest existing downlink signal uncertainty in TS 36.521-1 [4].
Ês / Noc values are chosen to be the same as intra-frequency in B.1. 
This choice forms a minimum set, so the superposition principle can be applied.
B.3
Group C: E-UTRA Intra-frequency UE reporting accuracy
The following uncertainties and parameters are suggested for E-UTRA Intra-frequency UE reporting accuracy tests:
Table B.3-1: Maximum Test System Uncertainty for E-UTRA Intra-frequency UE reporting accuracy
	Noc averaged over BWConfig
	±0.7 dB

	Noc for PRBs #22-27
	±1.0 dB

	Ês1 / Noc, Ês2 / Noc averaged over BWConfig
	±0.3 dB

	Ês1 / Noc, Ês2 / Noc for PRBs #22-27
	±0.8 dB

	Note:
Ês1 / Noc is the ratio of cell 1 signal / AWGN
Ês2 / Noc is the ratio of cell 2 signal / AWGN


In these tests the UE measures the power of  Cells over specific Physical Resource Block (PRB) numbers #22 to #27. The generic AWGN parameters values similar to those used in performance tests are therefore unsuitable, because the AWGN flatness specification would allow a large deviation for the power in PRBs #22 to #27.

In addition, these tests have separate constraints on the RSRP or RSRQ reported values (derived from UE measurements over PRBs #22 to #27), and on the overall power Io, specified over BWConfig.

Two sets of parameters are therefore given. The set averaged over the configured bandwidth have similar values to those already proposed for other tests. The set averaged over PRBs #22 to #27 have wider values, but constraining the deviation enough not to widen the RSRP or RSRQ reporting range too much. 
The Noc value averaged over BWConfig is chosen to be the same as the smallest existing downlink signal uncertainty in TS 36.521-1 [4]. 
The Noc value for PRBs #22-27 is chosen to allow some deviation for these specific PRBs compared to the “averaged over BWConfig“ figure, but reasonably small compared to the UE reporting accuracy.
The Ês / Noc values averaged over BWConfig are chosen to be the same as intra-frequency in B.1. 
The Ês / Noc values for PRBs #22-27 are chosen to allow some deviation for these specific PRBs compared to the “averaged over BWConfig“ figure, but reasonably small compared to the UE reporting accuracy.
This choice forms a minimum set (separately for PRBs #22-27, and for “averaged over BWConfig“), so the superposition principle can be applied.
B.4
Group D: E-UTRA Inter-frequency UE reporting accuracy
The following uncertainties and parameters are suggested for E-UTRA Inter-frequency UE reporting accuracy tests:
Table B.4-1: Maximum Test System Uncertainty for E-UTRA Inter-frequency UE reporting accuracy
	Noc1, Noc2 averaged over BWConfig
	±0.7 dB

	Noc1, Noc2 for PRBs #22-27
	±1.0 dB

	Ês1 / Noc1, Ês2 / Noc2 averaged over BWConfig
	±0.3 dB

	Ês1 / Noc1, Ês2 / Noc2 for PRBs #22-27
	±0.8 dB

	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


In these tests the UE measures the power of  Cells over specific Physical Resource Block (PRB) numbers #22 to #27. The generic AWGN parameters values similar to those used in performance tests are therefore unsuitable, because the AWGN flatness specification would allow a large deviation for the power in PRBs #22 to #27.

In addition, these tests have separate constraints on the RSRP or RSRQ reported values (derived from UE measurements over PRBs #22 to #27), and on the overall power Io, specified over BWConfig.

Two sets of parameters are therefore given. The set averaged over the configured bandwidth have similar values to those already proposed for other tests. The set averaged over PRBs #22 to #27 have wider values, but constraining the deviation enough not to widen the RSRP or RSRQ reporting range too much.
The Noc value averaged over BWConfig is chosen to be the same as the smallest existing downlink signal uncertainty in TS 36.521-1 [4].
The Noc value for PRBs #22-27 is chosen to allow some deviation for these specific PRBs compared to the “averaged over BWConfig“ figure, but reasonably small compared to the UE reporting accuracy.

The Ês / Noc values averaged over BWConfig are chosen to be the same as inter-frequency in B.2.
The Ês / Noc values for PRBs #22-27 are chosen to allow some deviation for these specific PRBs compared to the “averaged over BWConfig“ figure, but reasonably small compared to the UE reporting accuracy.
This choice forms a minimum set (separately for PRBs #22-27, and for “averaged over BWConfig“), so the superposition principle can be applied.
B.5
Group E: E-UTRA Random Access
The following uncertainties and parameters are suggested for E-UTRA Random Access tests:
Table B.5-1: Maximum Test System Uncertainty for E-UTRA Random Access 
	Downlink signal:

	Noc averaged over BWConfig
	±0.7 dB

	Ês / Noc averaged over BWConfig
	±0.3 dB

	Uplink signal:

	Absolute power measurement
	±0.7 dB

	Power step relative measurement
	±0.7 dB

	Uplink signal transmit timing relative to downlink
	±3Ts
TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211


The downlink Noc and Ês / Noc values are chosen to be the same as intra-frequency in B.3. The downlink signal uncertainties are critical for random access tests because the UE uses RSRP to calculate path loss, and hence to set the uplink power to the desired value. 
The uplink power absolute signal measurement uncertainty value is chosen to be the same as the Maximum Output Power test 6.2.2 in Annex F of TS 36.521-1 [4]. The uplink power relative signal measurement uncertainty value is chosen to be the same as the Relative Power control test 6.3.5.2 in Annex F of TS 36.521-1 [4].
The uncertainty for uplink signal transmit timing relative to downlink measurement was derived by taking 25% of the tightest UE core requirement, which is 12 * Ts for ≥3 MHz Channel bandwidth, giving a ±3*Ts uncertainty.
The timing uncertainty is expressed in units of TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211 [7].
These choices form a minimum set, so the superposition principle can be applied.
B.6
Group F: E-UTRA Transmit timing and Timing advance
The following uncertainties and parameters are suggested for E-UTRA Transmit timing and Timing advance tests:
Table B.6-1: Maximum Test System Uncertainty for E-UTRA Transmit timing and Timing advance
	Downlink signal:

	Noc averaged over BWConfig
	±3.0 dB

	Ês / Noc averaged over BWConfig
	±0.3 dB

	Uplink signal:

	Uplink signal transmit timing relative to downlink
	±3Ts
TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211

	Relative UE timing adjustment
	±0.5Ts
TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211


The downlink uncertainty values are chosen to be the same as the performance tests in section 8 of TS 36.521-1 [4]. For Transmit timing and Timing advance tests, neither the absolute level of Noc nor the signal to noise ratio is critical.
The uncertainty for uplink signal transmit timing relative to downlink measurement was derived by taking 25% of the tightest UE core requirement, which is 12 * Ts for ≥3 MHz Channel bandwidth, giving a ±3*Ts uncertainty.

The uncertainty for relative UE timing adjustment was derived by taking 25% of the tightest UE core requirement, which is 2 * Ts for ≥10 MHz Channel bandwidth, giving a ±0.5 * Ts uncertainty.

Both timing uncertainties are expressed in units of TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211 [7].
These choices form a minimum set, so the superposition principle can be applied.
B.7
Group G: E-UTRA In-sync and Out-of-sync
The following uncertainties and parameters are suggested for E-UTRA In-sync and Out-of-sync tests:
Table B.7-1: Maximum Test System Uncertainty for E-UTRA In-sync and Out-of-sync 
	Downlink signal:

	Noc averaged over BWConfig
	±3.0 dB

	Ês / Noc averaged over BWConfig
	±0.3 dB

	Note:
For tests that use fading, the fading uncertainties are given in Table B.0.1


Values are chosen to be the same as the performance tests in section 8 of TS 36.521-1 [4]. For In-sync and Out-of-sync tests, as with performance tests, the absolute level of Noc is not critical, but the signal to noise ratio is critical.
This choice forms a minimum set, so the superposition principle can be applied.
B.8
Group H: E-UTRA to UTRA Inter-RAT mobility

The following uncertainties and parameters are suggested for E-UTRAN cell in Table B.8-1 and for  UTRAN cell in Table B.8-2 .
· Table B.8-1: Maximum Test System Uncertainty for E-UTRAN cell  E-UTRA to UTRA Inter-RAT mobility
	Noc1 averaged over BWConfig
	±0.7 dB

	Ês1 / Noc1 averaged over BWConfig
	±0.3 dB

	Noc2 averaged over BWConfig
	±0.7 dB

	Ês2 / Noc2 averaged over BWConfig
	±0.3 dB

	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 if the second LTE cell exist
Ês2 / Noc2 is the ratio of cell 2 signal / AWGN if the second LTE cell exist

For cells that use fading, the fading uncertainties are given in Table B.0.1


· Table B.8-2: Maximum Test System Uncertainty for UTRAN cell E-UTRA to UTRA Inter-RAT mobility
	Ioc
	±0.7 dB 

	Ior / Ioc
	±0.3 dB

	Ec / Ior 
	

	 CPICH Ec / Ior  (UTRA FDD)
	±0.1dB

	 PCCPCH Ec / Ior (UTRA TDD)
	±0.1dB

	 DwPCH Ec / Ior (UTRA TDD)
	±0.1dB

	Note:
Ioc is the AWGN  on UTRA cell frequency
Ior / Ioc is the ratio of UTRA cell signal / AWGN

CPICH Ec / Ior is the fraction of   UTRA FDD cell  power assigned to the CPICH Physical channel
PCCPCH Ec / Ior is the fraction of  UTRA TDD cell  power assigned to the PCCPCH Physical channel
DwPCH_Ec/Ior is the fraction of UTRA TDD cell  power assigned to the DwPCH channel
For cell that use fading, .the fading profile power uncertainty of ±0.5 dB shall be considered.



Ês / Noc and Îor / Ioc are chosen to be similar to equivalent parameters in W-CDMA. The absolute levels of Noc and Ioc are specified as ±0.7dB, similar to the uncertainty for other absolute power values such as RefSens. The Ec / Ior is specified as ± 0.1dB, similar to the uncertainty in TS 34.121-1.
This choice forms a minimum set, so the superposition principle can be applied.
B.9
Group I: E-UTRA to GSM Inter-RAT mobility
The following uncertainties and parameters are suggested for E-UTRAN cell in Table B.9-1 and for  GSM cell in Table B.9-2 .
Table B.9-1: Maximum Test System Uncertainty for E-UTRAN cell E-UTRA to GSM Inter-RAT mobility
	Noc1 averaged over BWConfig
	±0.7 dB

	Ês1 / Noc1 averaged over BWConfig
	±0.3 dB

	Noc2 averaged over BWConfig
	±0.7 dB

	Ês2 / Noc2 averaged over BWConfig
	±0.3 dB

	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 if the second LTE cell exist
Ês2 / Noc2 is the ratio of cell 2 signal / AWGN if the second LTE cell exist


Table B.9-2: Maximum Test System Uncertainty for UTRAN cell E-UTRA to GSM Inter-RAT mobility
	Signal level
	±0.7 dB 

	Note:
GSM cell  has only the wanted signal, without AWGN


Noc values are chosen to be the same as the smallest existing downlink signal uncertainty in TS 36.521-1 [4].
Ês / Noc values are chosen to be the same as intra-frequency in B.1. 
The GSM cell signal level is specified as ±0.7 dB, similar to the uncertainty for other absolute power values such as E-UTRA RefSens.

This choice forms a minimum set, so the superposition principle can be applied.
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