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1.
Introduction

For many test cases defined in TS 36.133 Annex A and TS 25.133 Annex A event-triggered reporting is used, and the UE is expected to send a measurement report when another cell exceeds or falls below a threshold value.
When the UE reacts to such an event, the UE’s measurement accuracy affects the measurement value as seen by the UE, and therefore affects the comparison with the signalled threshold. For most test cases the UE measurement accuracy has been taken into account, but for a few test cases insufficient margin has been allowed, and these test cases may give an unpredictable or incorrect verdict.
This discussion paper illustrates some typical examples, and proposes a way forward to give reliable test verdicts.
2.
Typical examples
2.1. Test case with sufficient margin
An example with margin is provided for test case Test case 8.3.1 in TS 36.133 [2]:
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Test case 8.3.1 in TS 36.133, E-UTRAN FDD-FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells.

In this test case, cell 2 RSRP is compared to cell 1 RSRP. Event A3 (Neighbour becomes offset (-6dB) better than serving)” will occur during T2. As cell 1 and cell 2 are on different frequencies, the applicable UE measurement accuracy is relative inter-frequency, specified to be +/-6dB under normal conditions in TS 36.133 [2] clause 9.1.3.2. Note that there are also side conditions on Ês/Iot and Io. 
If the test equipment provides the nominal values of downlink signals, the relative difference between cell 2 and cell 1 is 9dB. Even if the UE accuracy reads cell 2 low by 6dB, there is still a margin of 3dB which allows for the fading applied to both cells.  

2.2. Test case with insufficient margin in TS 25.133
An example is provided by test case Test case A.8.6.1 in TS 25.133 [1]:
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Test case A.8.6.1 in TS 25.133, Correct reporting of E-UTRAN FDD neighbours in fading propagation condition – Existing parameters
In this test case, cell 2 RSRP is compared to an absolute signalled value “Threshold other system” with value -96dBm RSRP. Event 3c “The estimated quality of other system is above a certain threshold” is intended to occur during T2, but the applicable UE measurement accuracy is E-UTRAN FDD RSRP absolute accuracy, specified to be +/-8dB under normal conditions and when Io is ≥ -70dBm/9MHz. TS 25.133 [1] clause 9.1.4a refers on to TS 36.133 [2], where the relevant clause is 9.1.3.1. Note that there are also side conditions on Ês/Iot and RSRP. 

If the test equipment provides the nominal values of downlink signals, it can be seen that Event 3c may not occur during T2 if the UE accuracy reads cell 2 low by 8dB.

Event 3b “The estimated quality of other system is below a certain threshold” is intended to occur during T3, but the applicable UE measurement accuracy is still +/-8dB as Io remains above -70dBm/9MHz. It can be seen that Event 3b may not occur during T3 if the UE accuracy reads cell 2 high by 8dB.

The UE RSRP measurement accuracy figures apply in AWGN propagation condition, and we can see that the test case verdict can be unreliable in AWGN. However in the test case both cells are specified with fading propagation condition, so an additional margin of a few dB would be expected.
For the way forward, Anritsu propose the following changes:

· Decrease Cell 2 Noc to -100dm/15kHz, which gives Io below -70dBm during T3. The UE then enters a more accurate ±6dB reporting range during T3. 
· Decrease “Threshold other system” to -98dBm. This gives a 6dB margin for UE RSRP reporting accuracy below the threshold during T3.
· Increase Cell 2 Es/Noc to +14dB during T2 to give RSRP = -86dBm. This gives a total of (8dB margin for UE reporting accuracy and 4dB margin for fading) above the threshold during T2.

· Add a row in the cell 2 specific parameters table giving the derived parameter Io in dBm/9MHz. This helps to select the applicable UE RSRP reporting accuracy. 
A.8.6.1
Correct reporting of E-UTRAN FDD neighbours in fading propagation condition

A.8.6.1.1
Test Purpose and Environment

The purpose of this test is to verify that the UE makes correct reporting of an event when doing measurements on E-UTRAN FDD cells. The test will partly verify the requirements in section 8.1.2.6.

The test consists of three successive time periods, with time duration T1, T2 and T3. The test parameters are given in tables A.8.24, A.8.25 and A.8.26. In the measurement control information it is indicated to the UE that event-triggered reporting with Events 3B and 3C shall be used. 

Table A.8.24: General test parameters for correct reporting of E-UTRAN FDD neighbours in fading propagation condition

	Parameter
	Unit
	Value
	Comment

	DCH parameters 
	
	DL Reference Measurement Channel 12.2 kbps
	As specified in TS 25.101 section A.3.1. This is for UTRAN FDD

	Power Control
	
	On
	This is relevant for UTRAN FDD

	Compressed mode pattern
	
	Pattern 2; Set 4
	As specified in table A.22 in section A.5 in TS 25.101.

	Inter-RAT (E-UTRAN FDD) measurement quantity
	
	RSRP
	

	Active cell
	
	Cell 1
	Cell 1 is on UTRA RF channel number 1

	Neighbour cell
	
	Cell 2
	Cell 2 is on E-UTRA RF channel number 1

	Threshold other system 

(E-UTRAN FDD)
	dBm
	-98
	Absolute threshold for triggering event 3C

	Hysteresis
	dB
	0
	

	Time to Trigger
	ms
	0
	

	Filter coefficient
	
	0
	

	UTRA RF Channel Number 
	
	1 
	One UTRA FDD carrier frequency is used

	E-UTRA RF Channel Number 
	
	1 
	One E-UTRA FDD carrier frequency is used

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	Monitored UTRA FDD cell list size
	
	24
	UTRA cells on UTRA RF channel 1 provided in the cell list. Measurement control information is sent before the compressed mode pattern starts.

	T1
	s
	5
	

	T2
	s
	4
	

	T3
	s
	4
	


TableA.8.25: Cell Specific parameters for correct reporting of E-UTRAN FDD neighbours in fading propagation condition (cell # 1)

	Parameter
	Unit
	Cell 1

	
	
	T1
	T2
	T3

	UTRA RF Channel Number
	
	Channel 1

	CPICH_Ec/Ior
	dB
	-10

	PCCPCH_Ec/Ior
	dB
	-12

	SCH_Ec/Ior
	dB
	-12

	PICH_Ec/Ior
	dB
	-15

	DPCH_Ec/Ior
	dB
	Note 1

	OCNS
	
	Note 2
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	dBm/3.84 MHz
	-70

	CPICH_Ec/Io
	dB
	-13
	-13
	-13

	Propagation Condition 
	
	Case 5 (Note 3)

	Note 1:
The DPCH level is controlled by the power control loop. 

Note 2:
The power of the OCNS channel that is added shall make the total power from the cell to be equal to Ior. 

Note 3:
Case 5 propagation conditions are defined in Annex A of 3GPP TS 25.101. 


TableA.8.26: Cell Specific parameters for correct reporting of E-UTRAN FDD neighbours in fading propagation condition (cell # 2)
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	OCNG Pattern defined in A.3.2.1.2 in 3GPP TS 36.133 (OP.2 FDD) 
	
	OP.2 FDD

	PBCH_RA
	dB
	0



	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
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	dB
	-Infinity
	14
	-4
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	dB
	-Infinity
	14
	-4

	RSRP Note 3
	dBm/15 kHz
	-Infinity
	-86
	-104

	SCH_RP
	dBm/15 kHz
	-Infinity
	-86
	-104

	IoNote3
	dBm/9 MHz
	-72.22
	-58.05
	-70.76

	Propagation Condition 
	
	ETU70 (Note 4)

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. OCNG patterns are specified in annex A 3.2 of 3GPP TS 36.133.

Note 2:     Interference from other cells and noise sources not specified in the test is assumed to be constant   over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:     RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:     ETU70 propagation conditions are specified in Annex B.2 of 3GPP TS 36.101.


The proposed changes result in a revised diagram as below:
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Test case A.8.6.1 in TS 25.133, Correct reporting of E-UTRAN FDD neighbours in fading propagation condition – Proposed parameters
The test case should then reliably give the correct verdict.  

2.3. Test case with insufficient margin in TS 36.133
An example is provided by test case Test case A.8.9.1 in TS 36.133 [2]:
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Test case A.8.9.1 in TS 36.133, E-UTRAN FDD - UTRAN TDD event triggered reporting in fading propagation conditions – Existing parameters
In this test case, cell 2 PCCPCH_RSCP is compared to an absolute signalled value “Threshold other system” with value -71dBm PCCPCH_RSCP. Event B1 “Inter RAT neighbour becomes better than threshold” is intended to occur during T2, but the applicable UE measurement accuracy is P-CCPCH_RSCP absolute accuracy, specified to be +/-8dB under normal conditions and when Io is ≥ -70dBm/1.28MHz. TS 36.133 [1] clause 9.3.1 refers on to TS 25.123 [3], where the relevant clause is 9.1.1.1. Note that there are also side conditions on P-CCPCH RSCP, P-CCPCH Ec/Io and DwPCH_Ec/Io. 

If the test equipment provides the nominal values of downlink signals, it can be seen that Event B1 may not occur during T2 if the UE accuracy reads cell 2 low by 8dB.

The UE PCCPCH_RSCP measurement accuracy figures apply in AWGN propagation condition, and we can see that the test case verdict can be unreliable in AWGN. However in the test case both cells are specified with fading propagation condition, so an additional margin of a few dB would be expected.
For the way forward, Anritsu propose the following changes:

· Decrease “Threshold other system” to -76dBm. This gives a total of (8dB margin for UE reporting accuracy and 4dB margin for fading) above the threshold during T2.
· Add a row in the cell 2 specific parameters table giving the derived parameter Io in dBm/1.28MHz, with a corresponding Note 3. This helps to select the applicable UE RSRP reporting accuracy. 

A.8.9.1
E-UTRAN FDD - UTRAN TDD event triggered reporting in fading propagation conditions

A.8.9.1.1
Test Purpose and Environment

The purpose of this test is to verify that the UE makes correct reporting of an event. The test will partly verify the E-UTRAN FDD - UTRAN TDD cell search requirements in section 8.1.2.4.4 in fading environment.
The test parameters are given in Table A.8.9.1.1-1, A.8.9.1.1-2 and A.8.9.1.1-3 below. In the measurement control information it is indicated to the UE that event-triggered reporting with Event B1 is used. The test consists of two successive time periods, with time duration of T1, and T2 respectively. During time duration T1, the UE shall not have any timing information of cell 2.

Table A.8.9.1.1-1: General test parameters for Event triggered reporting in fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	PDSCH parameters
	
	DL Reference Measurement Channel TBD
	As specified in TS 36.101 section TBD

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.6 FDD
	As specified in section A.3.1.2.1

	Active cell
	
	Cell 1
	E-UTRA FDD Cell 1

	Neighbour cell
	
	Cell 2
	UTRA TDD Cell 2 is to be identified.

	Gap Pattern Id
	
	1
	As specified in TS 36.133 section 8.1.2.1.
Measurement Gap Repetition Period = 80ms

	Inter-RAT measurement quantity
	
	UTRA TDD PCCPCH RSCP
	

	Threshold other system
	dBm
	-76 
	UTRA TDD PCCPCH RSCP threshold for event B1.

	Hysteresis
	dB
	0
	

	CP length
	
	Normal
	

	TimeToTrigger
	dB
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	
	OFF

	T1
	s
	5
	

	T2
	s
	15
	


Table A.8.9.1.1-2: Cell specific test parameters for Event triggered reporting of UTRA TDD neighbours in fading propagation conditions (cell1)

	Parameter
	Unit
	Cell 1

	
	
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) 
	
	OP.1 FDD

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
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	dBm/15KHz
	-98

	RSRP
	dBm
	-94
	-94
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	dB
	4
	4

	P-SCH_RP
	dBm
	-94

	S-SCH_RP
	dBm
	-94

	Propagation Condition 
	
	ETU70

	Note 1: OCNG shall be used such that cell 1 is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2: The resources for uplink transmission are assigned to the UE prior to the start of time period T2.


Table A.8.9.1.1-3: Cell specific test parameters for Event triggered reporting of UTRA TDD neighbours in fading propagation conditions (cell2)

	Parameter
	Unit
	Cell 2

	
	
	T1
	T2

	Timeslot Number
	
	0
	DwPTS
	0
	DwPTS

	UTRA RF Channel Number (NOTE1)
	
	Channel1

	PCCPCH_Ec/Ior
	dB
	-Infinity
	-3
	

	DwPCH_Ec/Ior
	dB
	-Infinity
	
	0

	OCNS_Ec/Ior
	
	-Infinity
	-3
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	dB
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	dBm/1.28 MHz
	-70

	PCCPCH_RSCP
	dB
	-Infinity
	-64
	

	IoNote3
	dBm/1.28 MHz
	-70.00
	-60.49

	Propagation Condition 
	
	Case 3 (NOTE2)

	NOTE1:  The DPCH of the cell is located in a timeslot other than 0.
NOTE2:  Case 3 propagation conditions are specified in TS25.102 Annex B*
NOTE3:  PCCPCH_RSCP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


The proposed changes result in a revised diagram as below:
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Test case A.8.9.1 in TS 36.133, E-UTRAN FDD - UTRAN TDD event triggered reporting in fading propagation conditions – Proposed parameters
The test case should then reliably give the correct verdict.  

3. Summary and recommendations

If the understanding and proposals are agreed, the next step would be to agree CRs for Test cases A.8.6.1 in TS 25.133 and A.8.9.1 in TS 36.133 at RAN4#60.
· Proposal 1: The changes for Test case A.8.6.1 in TS 25.133 in this Tdoc are technically endorsed

· Proposal 2: The changes for Test case A.8.9.1 in TS 36.133 in this Tdoc are technically endorsed 

The problems with the two test cases referred to in this Tdoc have been revealed during RAN5 work to calculate Test Tolerances. It is possible that other test cases may show similar problems, so it would be useful to agree some general principles so that any similar scenarios in the future can be addressed directly via CRs, without the need for repeated discussion papers.  
· Proposal 3: For Event-triggered reporting test cases in TS 25.133 and TS 36.133 where fading is used and a measurement is required to be above a specified threshold, a margin of size (UE reporting accuracy + 4dB margin for fading) is used.

· Proposal 4: For Event-triggered reporting test cases in TS 25.133 and TS 36.133 where fading is used and a measurement is required to be below a specified threshold, a margin of size (UE reporting accuracy) is used.
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Annex A: Specification extracts for UE measurement accuracy
A.1. Extracts from TS 36.133 [2]
9.1.3.1
Absolute RSRP Accuracy

The absolute accuracy of RSRP is defined as the RSRP measured from a cell that has different carrier frequency from the serving cell.
The accuracy requirements in Table 9.1.3.1-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in 36.101 Section 7.3 for reference sensitivity are fulfilled.

RSRP|dBm( -127 dBm for Bands 1, 4, 6, 10, 11, 33, 34, 35, 36, 37, 38, 39, 40, 

RSRP|dBm( -126 dBm for Bands 9, 

RSRP|dBm( -125 dBm for Bands 2, 5, 7,

RSRP|dBm( -124 dBm for Bands 3, 8, 12, 13, 14, 17.
Table 9.1.3.1-1: RSRP Inter frequency absolute accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	Bands 1, 4, 6, 10, 11, 33, 34, 35, 36, 37, 38, 39, 40
	Bands 2, 5, 7
	Bands 3, 8, 12, 13, 14, 17
	Band 9

	
	
	
	
	Io
	Io
	Io
	Io

	RSRP for Ês/Iot ( -6 dB
	dBm
	(6
	(9
	 -121dBm/15kHz … -70dBm/ BWChannel
	 -119dBm/15kHz … -70dBm/ BWChannel
	 -118dBm/15kHz … -70dBm/ BWChannel
	 -120dBm/15kHz … -70dBm/ BWChannel

	RSRP for Ês/Iot ( -6 dB
	dBm
	(8
	(11
	-70dBm/ BWChannel … -50dBm/ BWChannel
	-70dBm/ BWChannel … -50dBm/ BWChannel
	-70dBm/ BWChannel … -50dBm/ BWChannel
	-70dBm/ BWChannel … -50dBm/ BWChannel

	Note 1. Io is assumed to have constant EPRE across the bandwidth.


9.1.3.2
Relative Accuracy of RSRP

The relative accuracy of RSRP in inter frequency case is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on a different frequency.
The accuracy requirements in Table 9.1.3.2-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in 36.101 Section 7.3 for reference sensitivity are fulfilled.

RSRP1|dBm ( -127 dBm if RSRP1 is on Bands 1, 4, 6, 10, 11, 33, 34, 35, 36, 37, 38, 39, 40,

RSRP1|dBm ( -126 dBm if RSRP1 is on Band 9,
RSRP1|dBm ( -125 dBm if RSRP1 is on Bands 2, 5, 7, 
RSRP1|dBm ( -124 dBm if RSRP1 is on Bands 3, 8, 12, 13, 14, 17,
RSRP2|dBm ( -127 dBm if RSRP2 is on Bands 1, 4, 6, 10, 11, 33, 34, 35, 36, 37, 38, 39, 40
RSRP2|dBm ( -126 dBm if RSRP2 is on Band 9,
RSRP2|dBm ( -125 dBm if RSRP2 is on Bands 2, 5, 7, 
RSRP2|dBm ( -124 dBm if RSRP2 is on Bands 3, 8, 12, 13, 14, 17.
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Table 9.1.3.2-1: RSRP Inter frequency relative accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	RSRP is on Bands 1, 4, 6, 10, 11, 33, 34, 35, 36, 37, 38, 39 and 40
	RSRP is on Bands 2, 5, 7
	RSRP is on Bands 3, 8, 12, 13, 14, 17
	RSRP is on Band 9

	
	
	
	
	Io
	Io
	Io
	Io

	RSRP for Ês/Iot > -6dB
	dBm
	(6
	(6
	-121dBm/15kHz … -50dBm/ BWChannel
	-119dBm/15kHz … -50dBm/ BWChannel
	-118dBm/15kHz … -50dBm/ BWChannel
	-120dBm/15kHz … -50dBm/ BWChannel

	Note 1. Io is assumed to have constant EPRE across the bandwidth.

Note 2. The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells.to which the requirement applies.


A.2. Extract from TS 25.123 [3]
9.1.1.1
P-CCPCH RSCP (TDD)

These measurements consider P-CCPCH RSCP measurements for TDD cells. 

The measurement period for CELL_DCH and CELL_FACH state state can be found in section 8.

9.1.1.1.1
Absolute accuracy requirements
9.1.1.1.1.1
<< 3.84 Mcps TDD option skipped >>
9.1.1.1.1.2
1.28 Mcps TDD option

The accuracy requirements in table 9.1A are valid under the following conditions:


P-CCPCH RSCP ( -102 dBm


P-CCPCH Ec/Io > -8 dB


DwPCH_Ec/Io > -5 dB

Table 9.1A: P-CCPCH_RSCP absolute accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	Normal condition
	Extreme condition
	Io [dBm/ 1.28 MHz]

	P-CCPCH_RSCP
	dBm
	( 6
	( 9
	-94...-70

	
	dBm
	( 8 
	( 11
	-70...-50
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