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1.
Introduction
Annex F.1.2 in TS 36.521-3 [1] contains the Maximum Test System Uncertainty values for Measurement of RRM requirements, but there is currently a statement at the start of Annex F for bands above 3GHz:
For operating bands 22, 42 and 43, the Test Tolerances may not be valid since some Test System uncertainties are changed for frequencies above 3000MHz. The Test Tolerances for those specific bands are therefore For Further Study [FFS].
As an example of how the downlink Test System uncertainties change for frequencies above 3000MHz, the following example is extracted from TS 36.521-1 [2]:

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
	


As the uncertainties affect the Test Tolerance values and hence the Test Requirements, it can be seen that potentially all the RRM Test cases could need an additional set of Test Requirement values for bands above 3GHz. This document considers the implications of increased uncertainty for bands above 3GHz, and proposes a way forward which goes some way to reducing the amount of re-work required.
The amount of required re-work remains significant however, and sharing of workload between companies will still be required.  

2. Discussion
2.1 Method to scope the work
So far, the number of completed Test case analyses is as follows:

· A total of 65 Test case analyses in TR 36.903 [4], with 8 more expected at RAN5#55
· A total of 12 Test case analyses with at least one E_UTRA cell in TR 34.902 [5], with 2 more expected at RAN5#55
Many Test case analyses contain more then one test case, for example “4.2.1+4.2.2 TT” where the FDD and TDD Test case variants are based on the same levels. The Test Tolerance analyses for FDD and TDD are therefore identical. This principle has to applied with caution however, as most RSRP and RSRQ tests have levels that are band-dependent, with the consequence that FDD and TDD can differ. The unit of currency used in this document is “one analysis”, which often covers two test cases.  
In general, we can note that only the Test System uncertainties related to absolute power change for frequencies above 3000MHz, whereas the relative uncertainties remain the same. The reasoning is explained in R4-101592 [3].
A limited number of ways are used to specify absolute level uncertainties in TS 36.521-3 [1] Table F.1.2-1:

For 4.x, 5.x, 6.x, 7.x and 8.x Test Cases:

· Noc ±x dB averaged over BWConfig. We propose Noc ±1.0 dB for 3.0GHz < f ≤ 4.2GHz  
For 9.x TCs:

· Noc ±0.7 dB averaged over BWConfig. We propose Noc ±1.0 dB for 3.0GHz < f ≤ 4.2GHz 
· Noc ±1.0 dB for PRBs #22-27. We propose Noc ±1.3 dB for 3.0GHz < f ≤ 4.2GHz 
Although all RRM test cases require a check at least to enter the proposed absolute level uncertainty for 3.0GHz < f ≤ 4.2GHz and see what happens, this will only have an effect on the Test Requirements for a subset of analyses. The interesting question is whether the subset is a few analyses (best scenario) or most analyses (worst scenario).
Fortunately the use of a spreadsheet laid out in sections allows the user to find out:

· Enter the proposed absolute level uncertainty for 3.0GHz < f ≤ 4.2GHz in section c), if different from the existing value. If the absolute level uncertainty already covers >3GHz, there is no impact.
· Observe the Applied offsets row in section f) under “Parameters modified by Test Tolerances”. In cases where the Applied offsets are linked to the uncertainly values, they will automatically update. A change in Applied offsets indicates that an update to the Uncertainty, Test Tolerances and Test requirements for f > 3.0GHz is necessary.  

· Observe the controlled parameters Min/Max in section g). Regardless of whether the Applied offsets are linked to the uncertainly values or not, these will automatically update. Compare with requirements in the “comments” column. Any violation of any requirement indicates that an update to the Uncertainty, Test Tolerances and to the Test requirements for f > 3.0GHz is necessary.
· In the proposed absolute level uncertainty for 3.0GHz < f ≤ 4.2GHz in section c) was different from the existing value, but there was no change to the Applied offsets row in section f), and no violation of the requirements in section g), then the uncertainty should be updated but there is no impact to Test Tolerances or Test requirements.
In some test cases a spreadsheet is not used, so the relevant sections of the Test Tolerance analysis .doc need to be read and checked.

The method above was applied to all analyses currently available in TR 36.903 v9.3.0 [4].

2.2 Analyis of cases where Test Requirements are affected, TR 36.903:  
The approach taken here has been to use Table F.1.2-1 in TS 36.521-3 [1] to get a concise list of completed test cases, then to adapt the columns to show the expected impact.   
Adapted from TS 36.521-3 [1] Table F.1.2-1: Expected impact of proposed absolute level uncertainty for 3.0GHz < f ≤ 4.2GHz
	Subclause
	Existing Test System Uncertainty1
	Impact on Test Requirement in TS 36.521-3 (this column rewritten)

	4.2.1 E-UTRA FDD - FDD cell re-selection intra frequency
	Noc ±1.0 dB averaged over BWConfig
Ês1 / Noc ±0.3 dB averaged over BWConfig
Ês2 / Noc ±0.3 dB averaged over BWConfig
	Test Tolerance analysis: 4.2.1+4.2.2 TT
Absolute level uncertainty already covers >3GHz. No impact

	4.2.2 E-UTRA TDD - TDD cell re-selection intra frequency
	Same as 4.2.1
	Test Tolerance analysis: 4.2.1+4.2.2 TT


	4.2.3 E-UTRA FDD - FDD cell re-selection inter frequency
	Noc1 ±0.7 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB averaged over BWConfig
Noc2 ±0.7 dB averaged over BWConfig
Ês2 / Noc2 ±0.3 dB averaged over BWConfig
	Test Tolerance analysis: 4.2.3+4.2.6 TT
Absolute level uncertainty would increase, affects settings, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

	4.2.6 E-UTRA TDD - TDD cell re-selection inter frequency
	Same as 4.2.3
	Test Tolerance analysis: 4.2.3+4.2.6 TT

	4.3.1.1 E-UTRA FDD - UTRAN FDD cell reselection: UTRA FDD is of higher priority
	E-UTRA cell

Noc ±0.7 dB averaged over BWConfig
Ês / Noc ±0.3 dB averaged over BWConfig
UTRA cell

Ioc ±0.7 dB
Ior / Ioc ±0.3 dB

CPICH Ec / Ior ±0.1 dB
	Test Tolerance analysis: 4.3.1.1 TT
Absolute level uncertainty would increase, affects settings, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

	4.3.1.2 E-UTRAN FDD - UTRAN FDD cell re-selection: UTRA FDD is of lower priority
	Same as 4.3.1.1
	Test Tolerance analysis: 4.3.1.2+4.3.3 TT
Absolute level uncertainty would increase, affects settings, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

	4.3.1.3 EUTRA FDD-UTRA FDD cell reselection in fading propagation conditions: UTRA FDD is of lower priority
	E-UTRA cell

Noc ±0.7 dB averaged over BWConfig
Ês / Noc ±0.6 dB averaged over BWConfig
UTRA cell

Ioc ±0.7 dB
Ior / Ioc ±0.3 dB

CPICH Ec / Ior ±0.1 dB
	Test Tolerance analysis: 4.3.1.3 TT
Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	4.3.2 E-UTRA FDD - UTRAN TDD cell re-selection
	E-UTRA cell

Noc ±0.7 dB averaged over BWConfig
Ês / Noc ±0.3 dB averaged over BWConfig
UTRA cell

Ioc ±0.7 dB
Îor / Ioc ±0.3 dB
PCCPCH Ec/Ior ±0.1 dB
DwPCH_Ec/Ior ±0.1 dB
	Test Tolerance analysis: 4.3.2+4.3.4.2 TT
Absolute level uncertainty would increase, violates requirements, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

	4.3.3 E-UTRAN TDD - UTRAN FDD cell re-selection: UTRA FDD is of lower priority
	Same as 4.3.1.2
	Test Tolerance analysis: 4.3.1.2+4.3.3 TT


	4.3.4.1 E-UTRA TDD - UTRAN TDD cell re-selection : UTRA is of higher priority
	Same as 4.3.2
	Test Tolerance analysis: 4.3.4.1 TT
Absolute level uncertainty would increase, violates requirements, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

	4.3.4.2 E-UTRA TDD - UTRAN TDD cell re-selection : UTRA is of lower priority
	Same as 4.3.2
	Test Tolerance analysis: 4.3.2+4.3.4.2 TT

	4.3.4.3 EUTRA TDD-UTRA TDD cell reselection in fading propagation conditions: UTRA TDD is of lower priority
	E-UTRA cell

Noc ±0.7 dB averaged over BWConfig
Ês / Noc ±0.6 dB averaged over BWConfig
UTRA cell

Ioc ±0.7 dB
Îor / Ioc ±0.3 dB
PCCPCH Ec/Ior ±0.1 dB
DwPCH_Ec/Ior ±0.1 dB
	Test Tolerance analysis: 4.3.4.3 TT
Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	4.4.1 E-UTRAN FDD - GSM cell re-selection
	E-UTRA cell

Noc ±0.7 dB averaged over BWConfig
Ês / Noc ±0.3 dB averaged over BWConfig
GSM cell

Signal level ±0.7 dB
	Test Tolerance analysis: 4.4.1+4.4.2 TT
Absolute level uncertainty would increase, violates requirements, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

	4.4.2 E-UTRAN TDD - GSM cell re-selection
	Same as 4.4.1
	Test Tolerance analysis: 4.4.1+4.4.2 TT

	4.5.1.1 RRC IDLE / E-UTRAN to HRPD Cell re-selection / E-UTRAN FDD - HRPD cell re-selection: HRPD is of lower priority
	E-UTRA cell

Noc ±0.7 dB averaged over BWConfig
Ês / Noc ±0.3 dB averaged over BWConfig
HRPD cell

Ioc ±2.0 dB
Îor / Ioc ±0.7 dB

	Test Tolerance analysis: 4.5.1.1 TT
Analysis not currently available, expected at RAN5#55. Assume an update to the Uncertainty, Test Tolerances and Test requirements 

	5.1.1 E-UTRAN FDD-FDD Handover intra frequency case
	Noc ±1.0 dB averaged over BWConfig
Ês1 / Noc ±0.3 dB averaged over BWConfig
Ês2 / Noc ±0.3 dB averaged over BWConfig
	Test Tolerance analysis: 5.1.1+5.1.2 TT
Absolute level uncertainty already covers >3GHz. No impact

	5.1.2 E-UTRAN TDD-TDD Handover intra frequency case
	Same as 5.1.1
	Test Tolerance analysis: 5.1.1+5.1.2 TT

	5.1.3 E-UTRAN FDD-FDD Handover inter frequency case
	Same as 4.2.3
	Test Tolerance analysis: 5.1.3+5.1.4 TT

Absolute level uncertainty would increase, violates requirements, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

	5.1.4 E-UTRAN TDD-TDD Handover inter frequency case
	Same as 4.2.3
	Test Tolerance analysis: 5.1.3+5.1.4 TT

	5.1.5 E-UTRAN FDD-FDD inter-frequency Handover with unknown target cell
	Same as 4.2.3
	Test Tolerance analysis: 5.1.5 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	5.1.6 E-UTRAN TDD-TDD inter-frequency Handover with unknown target cell
	Same as 4.2.3
	Test Tolerance analysis: 5.1.6 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	5.2.1
E-UTRAN FDD - UTRAN FDD handover
	E-UTRA cell

Noc ±0.7dB averaged over BWConfig
Ês / Noc ±0.3 dB averaged over BWConfig
UTRA cell

Ioc ±0.7 dB
Ior / Ioc ±0.3 dB
CPICH Ec/Ior ±0.1 dB
	Test Tolerance analysis: 5.2.1+5.2.2 TT

Absolute level uncertainty would increase, violates requirements, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

	5.2.2
E-UTRAN TDD - UTRAN FDD handover
	Same as 5.2.1
	Test Tolerance analysis: 5.2.1+5.2.2 TT

	5.2.3 E-UTRAN FDD - GSM handover 
	E-UTRA Cell

Noc ±0.7 dB averaged over BWConfig
Ês / Noc ±0.3 dB averaged over BWConfig
GSM cell

Signal level ±0.7 dB
	Test Tolerance analysis: 5.2.3+5.2.6 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	5.2.4
E-UTRA TDD – UTRA TDD handover
	E-UTRA Cell:

Noc ± 0.7 dB averaged over BWConfig
Ês / Noc ± 0.3 dB averaged over BWConfig
UTRA cell

Ioc ± 0.7 dB
Îor / Ioc ± 0.3 dB
P-CCPCH_Ec / Ior ± 0.1 dB
DwPCH_Ec / Ior ± 0.1 dB
	Test Tolerance analysis: 5.2.4 TT

Absolute level uncertainty would increase, violates requirements, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

	5.2.6 E-UTRA TDD - GSM handover
	Same as 5.2.3
	Test Tolerance analysis: 5.2.3+5.2.6 TT

	5.2.7 E-UTRAN FDD - UTRAN FDD handover: unknown target cell
	E-UTRA cell

Noc ±0.7 dB averaged over BWConfig
Ês / Noc ±0.3 dB averaged over BWConfig
UTRA cell

Ioc ±0.7 dB
Ior/Ioc ±0.3 dB

CPICH Ec/Ior ±0.1 dB
	Test Tolerance analysis: 5.2.7 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	5.2.8 E-UTRAN FDD - GSM handover: unknown target cell
	Same as 5.2.3 
	Test Tolerance analysis: 5.2.8+5.2.9 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	5.2.9 E-UTRAN TDD – GSM handover: unknown target cell
	Same as 5.2.3
	Test Tolerance analysis: 5.2.8+5.2.9 TT

	5.2.10 E-UTRAN TDD - UTRAN TDD HO test: unknown target cell
	E-UTRA cell

Noc ±0.7 dB averaged over BWConfig
Ês / Noc ±0.3 dB averaged over BWConfig
UTRA TDD cell

Ioc ±0.7 dB
Ior/Ioc ±0.3 dB

PCCPCH_Ec /Ior ±0.1 dB
DwPCH_Ec /Ior ±0.1 dB
	Test Tolerance analysis: 5.2.10 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	5.3.1 RRC CONNECTED / Handover from E-UTRAN to non-3GPP RATs / E-UTRAN FDD – HRPD handover
	E-UTRA cell

Noc ±0.7 dB averaged over BWConfig
Ês / Noc ±0.3 dB averaged over BWConfig
HRPD cell

Ioc ±2.0 dB
Îor / Ioc ±0.7 dB

	Test Tolerance analysis: 5.3.1 TT

Absolute level uncertainty would increase, violates requirements, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

	6.1.1 E-UTRAN FDD Intra-frequency RRC Re-establishment
	Same as 5.1.1
	Test Tolerance analysis: 6.1.1+6.1.3 TT

Absolute level uncertainty already covers >3GHz. No impact

	6.1.2 E-UTRAN FDD Inter-frequency RRC Re-establishment
	Noc1 ±1.0 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB averaged over BWConfig
Noc2 ±1.0 dB averaged over BWConfig
Ês2 / Noc2 ±0.3 dB averaged over BWConfig
	Test Tolerance analysis: 6.1.2+6.1.4 TT

Absolute level uncertainty already covers >3GHz. No impact

	6.1.3 E-UTRAN TDD Intra-frequency RRC Re-establishment
	Same as 6.1.1
	Test Tolerance analysis: 6.1.1+6.1.3 TT

	6.1.4 E-UTRAN TDD Inter-frequency RRC Re-establishment
	Same as 6.1.3
	Test Tolerance analysis: 6.1.2+6.1.4 TT

	6.2.1 E-UTRAN FDD - Contention Based Random Access Test
	Test 1 and Test 2:

Noc ±0.7 dB averaged over BWConfig
Ês / Noc ±0.3 dB averaged over BWConfig
Uplink absolute power measurement ±0.7

 dB
Uplink relative power measurement ±0.7 dB

±3Ts Uplink signal  transmit timing relative to downlink
	Test Tolerance analysis: 6.2.1+6.2.3TT (.doc only)

Downlink absolute level uncertainty would increase, and so would uplink absolute power measurement, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

	6.2.2 E-UTRAN FDD - Non Contention Based Random Access Test
	Same as 6.2.1
	Test Tolerance analysis: 6.2.2+6.2.4TT (.doc only)

Downlink absolute level uncertainty would increase, and so would uplink absolute power measurement, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

	6.2.3 E-UTRAN TDD - Contention Based Random Access Test
	Same as 6.2.1
	Test Tolerance analysis: 6.2.1+6.2.3TT (.doc only)

	6.2.4 E-UTRAN TDD - Non Contention Based Random Access Test
	Same as 6.2.1
	Test Tolerance analysis: 6.2.2+6.2.4TT (.doc only)

	7.1.1 E-UTRAN FDD - UE Transmit Timing Accuracy
	Noc ±3.0 dB averaged over BWConfig
Ês / Noc ±0.3 dB

±3Ts Uplink signal  transmit timing relative to downlink

±0.5Ts relative during UE timing adjustment
	Test Tolerance analysis: 7.1.1+7.1.2 TT

Absolute level uncertainty already covers >3GHz. No impact

	7.1.2 E-UTRAN TDD - UE Transmit Timing Accuracy
	Same as 7.1.1
	Test Tolerance analysis: 7.1.1+7.1.2 TT

	7.2.1 E-UTRAN FDD - UE Timing Advance Adjustment Accuracy
	Noc1 ±3.0 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB 

Timing Advance Adjustment: ±0.5Ts
	Test Tolerance analysis: 7.2.1+7.2.2 TT

Absolute level uncertainty already covers >3GHz. No impact

	7.2.2 E-UTRAN TDD - UE Timing Advance Adjustment Accuracy
	Same as 7.2.1
	Test Tolerance analysis: 7.2.1+7.2.2 TT

	7.3.1 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync
	Noc ±3.0 dB averaged over BWConfig
Ês / Noc ± 0.6dB (Subtest 1&2, AWGN conditions)

Ês / Noc ± 0.8dB (Subtest 3, Fading conditions, single antenna transmission)

Ês / Noc ± 0.9dB (Subtest 4, Fading conditions, two antenna transmission)
	Test Tolerance analysis: 7.3.1 TT

Absolute level uncertainty currently unspecified, but can be chosen to cover >3GHz. No impact

	7.3.2 E-UTRAN FDD Radio Link Monitoring Test for In-sync
	Noc ±3.0 dB averaged over BWConfig
Ês / Noc ± 0.8dB (Subtest 1, Fading conditions, single antenna transmission)

Ês / Noc ± 0.9dB (Subtest 2, Fading conditions, two antenna transmission)
	Test Tolerance analysis: 7.3.2 TT

Absolute level uncertainty currently unspecified, but can be chosen to cover >3GHz. No impact

	7.3.3 E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync
	Same as 7.3.1
	Test Tolerance analysis: 7.3.3 TT

Absolute level uncertainty currently unspecified, but can be chosen to cover >3GHz. No impact

	7.3.4 E-UTRAN TDD Radio Link Monitoring Test for In-sync
	Same as 7.3.2
	Test Tolerance analysis: 7.3.4 TT

Absolute level uncertainty currently unspecified, but can be chosen to cover >3GHz. No impact

	7.3.5 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync in DRX
	Noc ±3.0 dB averaged over BWConfig
Ês / Noc ±0.9dB (Subtest 1, Fading conditions, two antenna transmission)

Ês / Noc ± 0.6dB (Subtest 2, AWGN conditions)
	Test Tolerance analysis: 7.3.5 TT

Absolute level uncertainty currently unspecified, but can be chosen to cover >3GHz. No impact

	7.3.6 E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX
	Noc ±3.0 dB averaged over BWConfig
Ês / Noc ± 0.6dB (AWGN conditions)
	Test Tolerance analysis: 7.3.6 TT

Absolute level uncertainty currently unspecified, but can be chosen to cover >3GHz. No impact

	7.3.7 E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX
	Noc ±3.0 dB averaged over BWConfig
Ês / Noc ±0.9dB (Subtest 1, Fading conditions, two antenna transmission)

Ês / Noc ± 0.6dB (Subtest 2, AWGN conditions)
	Test Tolerance analysis: 7.3.7 TT

Absolute level uncertainty currently unspecified, but can be chosen to cover >3GHz. No impact

	7.3.8 E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX
	Noc ±3.0 dB averaged over BWConfig
Ês / Noc ± 0.6dB (AWGN conditions)
	Test Tolerance analysis: 7.3.8 TT

Absolute level uncertainty currently unspecified, but can be chosen to cover >3GHz. No impact

	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
	Test Tolerance analysis: 8.1.1 TT

Absolute level uncertainty already covers >3GHz. No impact

	8.1.2 E-UTRAN FDD-FDD intra frequency event triggered reporting under fading propagation conditions in synchronous cells
	Same as 8.1.1
	Test Tolerance analysis: 8.1.2+8.2.1 TT

Absolute level uncertainty already covers >3GHz. No impact

	8.1.3 E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells with DRX
	Same as 8.1.1
	Test Tolerance analysis: 8.1.3+8.2.2 TT

Absolute level uncertainty already covers >3GHz. No impact

	8.2.1 E-UTRAN TDD-TDD intra frequency event triggered reporting under fading propagation conditions in synchronous cells
	Same as 8.1.1
	Test Tolerance analysis: 8.1.2+8.2.1 TT

	8.2.2 E-UTRAN TDD-TDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells with DRX
	Same as 8.1.1
	Test Tolerance analysis: 8.1.3+8.2.2 TT

	8.2.3 E-UTRAN TDD-TDD Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps
	Noc ±1.0 dB averaged over BWConfig
Ês1 / Noc ±0.3 dB averaged over BWConfig
Ês2 / Noc ±0.3 dB averaged over BWConfig
	Test Tolerance analysis: 8.2.3+8.2.4 TT

Absolute level uncertainty already covers >3GHz. No impact

	8.2.4 E-UTRAN TDD-TDD Intra-frequency identification of a new CGI of E-UTRA cell using autonomous gaps with DRX
	Same as 8.2.3
	Test Tolerance analysis: 8.2.3+8.2.4 TT

	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
	Test Tolerance analysis: 8.3.1+8.3.2 TT

Absolute level uncertainty would increase, and reduce fading margin, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

Note there appears to be insufficient fading margin currently allowed 

	8.3.2 E-UTRAN FDD-FDD Inter-frequency event triggered reporting when DRX is used under fading propagation conditions in asynchronous cells
	Same as 8.3.1
	Test Tolerance analysis: 8.3.1+8.3.2 TT

	8.3.3 E-UTRAN FDD-FDD Inter frequency event triggered reporting under AWGN propagation conditions in asynchronous cells with DRX when L3 filtering is used
	Noc1 ±0.7 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB averaged over BWConfig
Noc2 ±0.7 dB averaged over BWConfig
Ês2 / Noc2 ±0.3 dB averaged over BWConfig
	Test Tolerance analysis: 8.3.3+8.4.3 TT

Absolute level uncertainty would increase, violates requirements, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

	8.4.1 E-UTRAN TDD-TDD Inter-frequency event triggered reporting under fading propagation conditions in synchronous 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
	Test Tolerance analysis: 8.4.1+8.4.2 TT

Absolute level uncertainty would increase, and reduce fading margin, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

Note there appears to be insufficient fading margin currently allowed 

	8.4.2 E-UTRAN TDD-TDD Inter-frequency event triggered reporting when DRX is used under fading propagation conditions in synchronous cells
	Same as 8.4.1
	Test Tolerance analysis: 8.4.1+8.4.2 TT

	8.4.3 E-UTRAN TDD-TDD inter-frequency event triggered reporting under AWGN propagation conditions in synchronous cells with DRX when L3 filtering is used
	Same as 8.3.3
	Test Tolerance analysis: 8.3.3+8.4.3 TT

	8.4.4 E-UTRAN TDD-TDD Inter-frequency identification of a new CGI of E-UTRA cell using autonomous gaps
	Noc1 ±0.7 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB averaged over BWConfig
Noc2 ±0.7 dB averaged over BWConfig
Ês2 / Noc2 ±0.3 dB averaged over BWConfig
	Test Tolerance analysis: 8.4.4+8.4.5 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	8.4.5 E-UTRAN TDD-TDD Inter-frequency identification of a new CGI of E-UTRA cell using autonomous gaps with DRX
	Same as 8.4.4
	Test Tolerance analysis: 8.4.4+8.4.5 TT

	8.5.1 E-UTRAN FDD - UTRAN FDD event triggered reporting under fading propagation conditions
	E-UTRAN cell

Noc ±0.7 dB averaged over BWConfig
Ês / Noc ±0.6 dB averaged over BWConfig
UTRA cell

Ioc ±0.7 dB
Ior/Ioc ±0.6 dB

CPICH Ec/Ior ±0.1 dB
	Test Tolerance analysis: 8.5.1+8.6.1 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	8.5.2 E-UTRAN FDD - UTRAN FDD SON ANR cell search reporting under AWGN propagation conditions
	E-UTRA cell

Noc ±0.7 dB averaged over BWConfig
Ês / Noc ±0.3 dB averaged over BWConfig
UTRA cell

Ioc ±0.7 dB
Ior/Ioc ±0.3 dB

CPICH Ec/Ior ±0.1 dB

SCH Ec/Ior ±0.1 dB
	Test Tolerance analysis: 8.5.2 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	8.5.3 E-UTRAN FDD - UTRAN FDD event triggered reporting when DRX is used under fading propagation conditions
	Same as 8.5.1
	Test Tolerance analysis: 8.5.3 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	8.6.1 E-UTRAN TDD - UTRAN FDD event triggered reporting under fading propagation conditions
	Same as 8.5.1
	Test Tolerance analysis: 8.5.1+8.6.1 TT

	8.7.1 E-UTRAN TDD - UTRAN TDD event triggered reporting under fading propagation conditions
	E-UTRA cell

Noc ±0.7 dB averaged over BWConfig
Ês / Noc ±0.6 dB averaged over BWConfig
UTRA cell

Ioc ±0.7 dB
Ior/Ioc ±0.6 dB

PCCPCH Ec/Ior ±0.1 dB
DwPCH_Ec/Ior ±0.1 dB
	Test Tolerance analysis: 8.7.1 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	8.7.2 E-UTRAN TDD - UTRAN TDD cell search when DRX is used under fading propagation conditions
	Same as 8.7.1
	Test Tolerance analysis: 8.7.2 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	8.7.3 E-UTRAN TDD - UTRAN TDD SON ANR cell search reporting under AWGN propagation conditions
	E-UTRA cell

Noc ±0.7 dB averaged over BWConfig
Ês / Noc ±0.3 dB averaged over BWConfig
UTRA cell

Ioc ±0.7 dB
Ior/Ioc ±0.3 dB

PCCPCH Ec/Ior ±0.1 dB
DwPCH_Ec/Ior ±0.1 dB
	Test Tolerance analysis: 8.7.3 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	8.8.1 E-UTRAN FDD - GSM event triggered reporting in AWGN
	E-UTRA Cell

Noc ±0.7 dB averaged over BWConfig
Ês / Noc ±0.3 dB averaged over BWConfig
GSM cell

Signal level ±0.7 dB
	Test Tolerance analysis: 8.8.1+8.10.1 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	8.8.2 E-UTRAN FDD- GSM event triggered reporting when DRX is used in AWGN 
	E-UTRA Cell

Noc ±0.7 dB averaged over BWConfig
Ês / Noc ±0.3 dB averaged over BWConfig
GSM cell

Signal level ±0.7 dB
	Test Tolerance analysis: 8.8.2+8.10.2 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	8.9.1 E-UTRAN FDD - UTRAN TDD event triggered reporting under fading propagation conditions
	E-UTRA cell

Noc ±0.7 dB averaged over BWConfig
Ês / Noc ±0.6 dB averaged over BWConfig
UTRA TDD cell

Ioc ±0.7 dB
Ior/Ioc ±0.6 dB

PCCPCH_Ec /Ior ±0.1 dB
DwPCH_Ec /Ior ±0.1 dB

	Test Tolerance analysis: 8.9.1 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	8.10.1 E-UTRAN TDD - GSM event triggered reporting in AWGN
	Same as 8.8.1
	Test Tolerance analysis: 8.8.1+8.10.1 TT

	8.10.2 E-UTRAN TDD- GSM event triggered reporting when DRX is used in AWGN 
	Same as 8.8.2
	Test Tolerance analysis: 8.8.2+8.10.2 TT

	8.11.1 Multiple E-UTRAN FDD-FDD Inter-frequency event triggered reporting under fading propagation conditions
	Noc1 ±0.7 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB averaged over BWConfig
Noc2 ±0.7 dB averaged over BWConfig
Ês2 / Noc2 ±0.6 dB averaged over BWConfig
Noc3 ±0.7 dB averaged over BWConfig
Ês3 / Noc3 ±0.6 dB averaged over BWConfig
	Test Tolerance analysis: 8.11.1+8.11.2 TT

Absolute level uncertainty would increase, and reduce fading margin, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

	8.11.2 E-UTRAN TDD - E-UTRAN TDD and E-UTRAN TDD Inter-frequency event triggered reporting under fading propagation conditions
	Same as 8.11.1
	Test Tolerance analysis: 8.11.1+8.11.2 TT

	8.11.3 E-UTRAN FDD-FDD Inter-frequency and UTRAN FDD event triggered reporting under fading propagation conditions
	 E-UTRA cells

Noc1 ±0.7 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB averaged over BWConfig
Noc2 ±0.7 dB averaged over BWConfig
Ês2 / Noc2 ±0.6 dB averaged over BWConfig

UTRA cell

Ioc ±0.7 dB
Ior/Ioc ±0.6 dB

CPICH Ec/Ior ±0.1 dB
	Test Tolerance analysis: 8.11.3 TT

Absolute level uncertainty would increase, affects settings, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

	8.11.4 InterRAT E-UTRA TDD to E-UTRA TDD and UTRA TDD cell search
	 E-UTRA cells

Noc1 ±0.7 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB averaged over BWConfig
Noc2 ±0.7 dB averaged over BWConfig
Ês2 / Noc2 ±0.6 dB averaged over BWConfig

UTRA cell

Ioc ±0.7 dB
Ior/Ioc ±0.6 dB

PCCPCH Ec/Ior ±0.1 dB
DwPCH_Ec/Ior ±0.1 dB dB
	Test Tolerance analysis: 8.11.4 TT

Absolute level uncertainty would increase, affects settings, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

	9.1.1.1 FDD Intra Frequency Absolute RSRP Accuracy
	Noc ±0.7 dB averaged over BWConfig
Noc ±1.0 dB for PRBs #22-27
Ês1 / Noc and Ês2 / Noc each ±0.3 dB averaged over BWConfig
Ês1 / Noc and Ês2 / Noc each ±0.8 dB for PRBs #22-27
	Test Tolerance analysis: 9.1.1.1 TT

Absolute level uncertainty would increase, violates requirements, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

	9.1.1.2 FDD Intra Frequency Relative Accuracy of RSRP
	Noc ±0.7 dB averaged over BWConfig
Noc ±1.0 dB for PRBs #22-27
Ês1 / Noc and Ês2 / Noc each ±0.3 dB averaged over BWConfig
Ês1 / Noc and Ês2 / Noc each ±0.8 dB for PRBs #22-27
	Test Tolerance analysis: 9.1.1.2 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	9.1.2.1 TDD Intra Frequency Absolute RSRP Accuracy
	Same as 9.1.1.1
	Test Tolerance analysis: 9.1.2.1 TT

Absolute level uncertainty would increase, violates requirements, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

	9.1.2.2 TDD Intra Frequency Relative RSRP Accuracy
	Same as 9.1.1.2
	Test Tolerance analysis: 9.1.2.2 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	9.1.3.1 FDD Inter Frequency Absolute RSRP Accuracy
	Noc1 and Noc2 each ±0.7 dB averaged over BWConfig
Noc1 and Noc2 each ±1.0 dB for PRBs #22-27
Ês1 / Noc1 and Ês2 / Noc2 each ±0.3 dB averaged over BWConfig
Ês1 / Noc1 and Ês2 / Noc2 each ±0.8 dB for PRBs #22-27
	Test Tolerance analysis: 9.1.3.1+9.1.4.1 TT

Absolute level uncertainty would increase, violates requirements, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

	9.1.3.2 FDD Inter Frequency Relative RSRP Accuracy
	Noc1 and Noc2 each ±0.7 dB averaged over BWConfig
Noc1 and Noc2 each ±1.0 dB for PRBs #22-27
Ês1 / Noc1 and Ês2 / Noc2 each ±0.3 dB averaged over BWConfig
Ês1 / Noc1 and Ês2 / Noc2 each ±0.8 dB for PRBs #22-27
	Test Tolerance analysis: 9.1.3.2+9.1.4.2 TT

Absolute level uncertainty would increase, violates requirements, therefore need an update to the Uncertainty, Test Tolerances and Test requirements.

	9.1.4.1 TDD Inter Frequency Absolute RSRP Accuracy
	Same as 9.1.3.1
	Test Tolerance analysis: 9.1.3.1+9.1.4.1 TT

	9.1.4.2 TDD Inter Frequency Relative RSRP Accuracy
	Noc1 and Noc2 each ±0.7 dB averaged over BWConfig
Noc1 and Noc2 each ±1.0 dB for PRBs #22-27
Ês1 / Noc1 and Ês2 / Noc2 each ±0.3 dB averaged over BWConfig
Ês1 / Noc1 and Ês2 / Noc2 each ±0.8 dB for PRBs #22-27
	Test Tolerance analysis: 9.1.3.2+9.1.4.2 TT



	9.2.1.1 FDD Intra Frequency Absolute RSRQ Accuracy
	Noc ±0.7 dB averaged over BWConfig
Noc ±1.0 dB for PRBs #22-27
Ês1 / Noc and Ês2 / Noc each ±0.3 dB averaged over BWConfig
Ês1 / Noc and Ês2 / Noc each ±0.8 dB for PRBs #22-27
	Test Tolerance analysis: 9.2.1.1+9.2.2.1 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty and Test Tolerances, no impact to Test requirements.

	9.2.2.1 TDD Intra Frequency Absolute RSRQ Accuracy
	Same as 9.2.1.1
	Test Tolerance analysis: 9.2.1.1+9.2.2.1 TT

	9.2.3.1 FDD - FDD Inter Frequency Absolute RSRQ Accuracy
	Noc1 ±0.7 dB averaged over BWConfig
Noc1 ±1.0 dB for PRBs #22-27
Noc2 ±0.7 dB averaged over BWConfig
Noc2 ±1.0 dB for PRBs #22-27
Ês1 / Noc1 and Ês2 / Noc2 each ±0.3 dB averaged over BWConfig
Ês1 / Noc1 and Ês2 / Noc2 each ±0.8 dB for PRBs #22-27
	Test Tolerance analysis: 9.2.3.1+9.2.4.1 TT

Absolute level uncertainty would increase, but cell 2 Noc uncertainty appears not to affect Io for cell 2. Needs further investigation.

	9.2.3.2 FDD - FDD Inter Frequency Relative RSRQ Accuracy
	Same as 9.2.3.1
	Test Tolerance analysis: 9.2.3.2+9.2.4.2 TT

Absolute level uncertainty would increase, but cell 2 Noc uncertainty appears not to affect Io for cell 2. Needs further investigation.

	9.2.4.1 TDD - TDD Inter Frequency Absolute RSRQ Accuracy
	Same as 9.2.3.1
	Test Tolerance analysis: 9.2.3.1+9.2.4.1 TT

	9.2.4.2 TDD - TDD Inter Frequency Relative RSRQ Accuracy
	Same as 9.2.3.1
	Test Tolerance analysis: 9.2.3.2+9.2.4.2 TT

	9.2.5.1 FDD Absolute RSRQ Accuracy for E-UTRA Carrier Aggregation
	TBD
	

	9.2.5.2 FDD Relative RSRQ Accuracy for E-UTRA Carrier Aggregation
	TBD
	

	9.2.6.1 TDD Absolute RSRQ Accuracy for E-UTRA Carrier Aggregation
	TBD
	

	9.2.6.2 TDD Relative RSRQ Accuracy for E-UTRA Carrier Aggregation
	TBD
	

	9.3.1 E-UTRAN FDD - UTRA FDD CPICH
RSCP absolute accuracy
	E-UTRA cell

Noc ±0.7 dB averaged over BWConfig
Ês / Noc ±0.3 dB averaged over BWConfig
UTRA cell

Ioc ±0.7 dB
Ior / Ioc ±0.3 dB

CPICH Ec / Ior ±0.1 dB
	Test Tolerance analysis: 9.3.1+9.3.2 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	9.3.2 E-UTRAN TDD - UTRA FDD CPICH
RSCP absolute accuracy
	Same as 9.3.1
	Test Tolerance analysis: 9.3.1+9.3.2 TT

	9.4.1 E-UTRAN FDD – UTRA FDD CPICH Ec/No absolute accuracy
	E-UTRA cell

Noc ±0.7 dB averaged over BWConfig
Ês / Noc ±0.3 dB averaged over BWConfig
UTRA cell

Ioc ±0.7 dB
Ior / Ioc ±0.3 dB

CPICH Ec / Ior ±0.1 dB
	Test Tolerance analysis: 9.4.1+9.4.2 TT

Absolute level uncertainty increases, but does not affect settings, only affects uncertainty, no impact to Test Tolerances or Test requirements.

	9.4.2 E-UTRAN TDD – UTRA FDD CPICH Ec/No absolute accuracy
	Same as 9.4.1
	Test Tolerance analysis: 9.4.1+9.4.2 TT

	In addition, the following Test System uncertainties and related constraints apply.

Any additional constraints are defined in the specific tests. 
	

	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
	±0.5 dB

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


2.3 Summary of results for TR 36.903 [4] v9.3.0  

· Of the 65 Test case analyses in TR 36.903 [4] plus Test case 4.5.1.1:

· For 18 there is no impact
· For 23 the uncertainty should be updated but there is no impact to Test Tolerances or Test requirements
· For 25 an update to the Uncertainty, Test Tolerances and Test requirements for f > 3.0GHz is necessary
2.4 Minor issues discovered on the way  

Inevitably perhaps, when reviewing all the Test Tolerance analyses done so far, some omissions and inconsistencies have shown up which apply to all frequencies, including those below 3GHz. The following points need to be addressed and solved to ensure that the test cases are robust:
· The Radio Link Monitoring Test cases 7.3.1 to 7.3.8 do not currently have any absolute power uncertainty for Noc in 36.521-3 Table F.1.2-1. The uncertainties were based on demodulation where a default ±3 dB AWGN absolute power uncertainty is specified in TS 36.521-1, but in TS 36.521-3 the value of AWGN absolute power uncertainty is given as “Test-specific”, and must therefore be specified for each RRM test. The track-changes text in the table above for Test cases 7.3.1 to 7.3.8 shows Anritsu’s recommendation.

· Two of the analyses for Event-triggered reporting in fading, 8.3.1+8.3.2 TT and 8.4.1+8.4.2 TT, appears to have insufficient margin allowed for fading, probably because these analyses were done before RAN5 had obtained enough understanding from RAN4 to develop a good method of handling fading margin (later analyses handle fading in a more consistent way). It should be possible to align the 8.3.1+8.3.2 TT and 8.4.1+8.4.2 TT analyses with the later test cases, although we have not provided a full solution in this document.
· Minor typo for Test case 8.11.1 in 36.521-3 Table F.1.2-1, second instance of cell 2 should be cell 3.
· Two of the analyses for Inter Frequency Absolute and Relative RSRQ Accuracy, 9.2.3.1+9.2.4.1 TT and 9.2.3.2+9.2.4.2 TT, appear to have Cell 2 Io min/max values determined by Cell 1 Noc uncertainty. This may not affect the outcome, but makes it difficult to assess the effect of an increased uncertainty. It should be corrected before the >3GHz Test requirements are determined. 
2.5 Analysis of cases where Test Requirements are affected, TR 34.902:  

· This has not been included in the present document, but will need to be done. A broadly similar split to the test cases in TR 36.903 is expected.    

· 2.6 Handling of 8 new analyses for TR 36.903 [4] provided at RAN5#55  

· Not included in the present document, but will need to be done.    

2.7 Handling of 2 new analyses in TR 34.902 [5] provided at RAN5#55  

· Not included in the present document, but will need to be done.    

2.8 Handling of UTRA frequency bands  

For the Inter-RAT E-UTRA / UTRA test cases, it has been assumed in this document that the UTRA band remains ≤3GHz.   

3. Recommendations

1) A method is agreed in TS 36.521-3 to show whether a test case is ready for 3.0GHz < f ≤ 4.2GHz on a per-test-case basis.
2) For 3.0GHz < f ≤ 4.2GHz, the uncertainty values given in section 2.1 are used  
3) Test cases are assigned to companies, to do the necessary updates as described above.

4) A strategy is agreed for the order of work, for example editorial only -> routine update -> update involving skilled technical work.
5) The handling of Test cases where the Test requirement can differ below and above 3GHz is discussed further in RAN5, before implementation in TS 36.521-3. For example, there may be some tests where the >3GHz figure can be used universally with no significant degradation of the test verdict quality.  
6) The review process for updates is agreed.
It may be possible for Anritsu to provide an example update in each category (editorial/routine/skilled), depending on the RAN5 timescale and availability of resources.

Anritsu will look at the remaining analyses in TR 34.902 and the new test cases provided at RAN5#55.

The Recommendations above are intended as general guidelines, and the details of the individual test cases should be considered as they are completed.
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